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ABSTRACT 
 
 
 
HOW COST CONTAINMENT UNDERMINES DISEASE CONTAINMENT: 
POLITICAL AND ECONOMIC OBSTACLES TO INVESTING IN INFECTION 
PREVENTION AND CONTROL (IPC) 
 
Saskia v. Popescu, PhD 
 
George Mason University, 2019 
 
Dissertation Director: Dr. Gregory D. Koblentz 
 
 
 
Healthcare-associated infections (HAI) represent a growing public health threat and 

economic burden, while outbreaks of emerging infectious diseases (EID) have shown a 

propensity for amplification in hospitals. This dissertation uses a political economy (PE) 

framework to explore the incentives and disincentives for hospitals to invest sufficient 

resources in infection prevention and control (IPC). Through the PE lens, it becomes 

clear that the profit-seeking behavior of the U.S. healthcare industry often runs counter to 

IPC priorities. Utilizing HAI and EID outbreaks as case studies, this mixed method 

approach identifies market failures and assesses government interventions that occur 

when private hospital interests prioritize profit over public health. 
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CHAPTER 1 – Introduction 
 
 
 

1.1. Introduction 
Throughout history, humans have been battling assaults to their health, whether it be 

chronic conditions, trauma, or infectious diseases. Healthcare and hospitals have become 

a critical component to maintaining human health. While they may act as a symbol for 

wellness and human achievements, within the walls of hospitals there is a darker and 

more sinister underbelly that degrades the strength of patient safety. When patients come 

into hospitals seeking care, they are also exposed to the dangers of healthcare-associated 

infections (HAIs). These infections are a result of lapses in infection prevention and 

control (IPC) and have a multitude of sources. Healthcare-associated infections only 

represent one aspect of IPC efforts, but the scope of these programs also includes those 

relevant to biodefense and health security, like communicable disease surveillance and 

staff education on isolation precautions. The Centers for Disease Control and Prevention 

(CDC) reports that there were roughly 722,000 HAIs within acute care hospitals in 2011, 

of which 75,000 of these patients died due to their infections.1 The CDC also found that 1 

in 31 hospital patients has at least one HAI and that in 2015, there were 687,000 HAIs. 

The reported burden of HAIs accounts for only a fraction of those that truly occur. These 

                                                
1 “HAI Data and Statistics | HAI | CDC,” accessed March 18, 2017, 
https://www.cdc.gov/hai/surveillance/index.html. 
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infections alone are reported to have an annual direct medical cost to the United States of 

$45 billion and are a significant social burden. When compared to the $327 billion per 

year that the 30 million Americans living with diabetes cost, the economic burden of 

HAIs in less than a million people is staggering.2 Even moderately effective IPC 

programs have shown efficacy in reducing HAIs and cutting costs, but such programs are 

often labeled as cost centers and not revenue generators. Despite evidence-based 

practices that can prevent these infections and a growing healthcare industry, American 

hospitals are plagued with an epidemic of poor infection prevention and control. In the 

face of outbreaks of emerging infectious diseases and the growing medical and public 

health problem of HAIs, the U.S. healthcare system continues to neglect infection 

prevention practices.  

 
1.2. Infection Prevention and Infectious Disease Threats in Healthcare 

Infection prevention and control efforts within healthcare are not only a set of processes 

that attempt to reduce the incidence and prevalence of HAIs, but also programs and 

departments within hospitals that work to prevent and reduce such infections. IPC 

represents systems and practices to prevent and reduce the spread of infections within a 

healthcare setting and to protect patients and healthcare workers. IPC practices utilize 

evidence-based measures to reduce the spread of disease, while the IPC program works to 

implement these processes through education, training, surveillance, and rounding. These 

                                                
2 American Diabetes Association 2451 Crystal Drive, Suite 900 Arlington, and Va 22202 1-800-
Diabetes, “The Staggering Cost of Diabetes,” American Diabetes Association, accessed January 
20, 2019, http://www.diabetes.org/diabetes-basics/statistics/infographics/adv-staggering-cost-of-
diabetes.html. 
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efforts protect patients from acquiring infectious diseases during care, but also work to 

contain those patients with infections that could spread. Simply put, sick people seek 

medical care, which makes hospitals hubs for infectious patients and microbes. Infectious 

diseases pose an increased risk for healthcare workers and while they try to care for an ill 

patient, infection prevention failures frequently occur, which results in HAIs. IPC 

programs are also responsible for communicable disease surveillance, staff education, the 

infectious disease components of emergency preparedness, risk assessments, federal 

reporting, and more. 

        Perhaps one of the most significant infectious disease threats to hospitalized patients 

is that of the HAI. A complex and unwavering problem for healthcare, combatting it 

requires considerable investment. Despite the clear and present danger posed by diseases 

spreading throughout hospitals, the role of infection control is frequently neglected and 

poorly prioritized in the healthcare industry.3 Infection prevention efforts, like public 

health, struggle to acquire the resources necessary and to quantify the lives and dollars 

saved. Even with the industry voluntary recommendations of 1 infection preventionist per 

100 hospital beds, recent studies have found IP staffing ratios were closer to 1 per 167 

beds.4 Since IPC programs tend to be seen as a cost center rather than revenue generator, 

they are frequently targeted for budget cuts.5 IPC programs must frequently demonstrate 

                                                
3 Denise M. Murphy, Carla J. Alvarado, and Hala Fawal, “The Business of Infection Control and 
Epidemiology,” American Journal of Infection Control 30, no. 2 (April 1, 2002): 75–76, 
https://doi.org/10.1067/mic.2002.123001. 
4 Patricia W. Stone et al., “Staffing and Structure of Infection Prevention and Control Programs,” 
American Journal of Infection Control 37, no. 5 (June 2009): 351–57, 
https://doi.org/10.1016/j.ajic.2008.11.001. 
5 Murphy, Alvarado, and Fawal, “The Business of Infection Control and Epidemiology.” 
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their value as there is no direct reimbursement for their purpose aside from the 2008 

Centers for Medicaid Services (CMS) non-payment rule.6 The 2008 CMS non-payment 

rule tied hospital reimbursement to healthcare-associated infections and penalized 

hospitals for HAIs and failing to report them. Fundamentally, the non-payment rule 

unveiled a darker reality – the HAI problem had gotten so far out of control and hospitals 

were failing take the necessary measures to address the problem, that government 

intervention ultimately became necessary. These CMS pay-for-performance programs 

focus on healthcare-associated conditions, like HAIs, also apply to long-term care 

facilities, critical access hospitals, rehabilitation hospitals and units, psychiatric hospitals, 

skilled nursing facilities, and more. Unfortunately, even after this government 

intervention, there has been limited and often minimal impact in terms of HAI reduction.7 

Hospitals are increasingly under pressure to reduce costs and increase the quality of care, 

which creates a strained dynamic between IPC programs and hospital administrators. In 

this precarious environment, administrators are almost forced to maintain IPs for 

reporting purposes, despite that the outcome of such reporting often results in 

reimbursement penalties. Recent financial penalties like the CMS pay-for-performance 

programs, public reporting requirements, and a competitive market, have put additional 

stressors on hospitals regarding healthcare-acquired infections and infection prevention 

                                                
6 Eli N. Perencevich et al., “Raising Standards While Watching the Bottom Line Making a 
Business Case for Infection Control,” Infection Control &amp; Hospital Epidemiology 28, no. 10 
(October 2007): 1121–33, https://doi.org/10.1086/521852. 
7 Grace M. Lee et al., “Effect of Nonpayment for Preventable Infections in U.S. Hospitals,” New 
England Journal of Medicine 367, no. 15 (October 11, 2012): 1428–37, 
https://doi.org/10.1056/NEJMsa1202419. 
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efforts, which has created an environment where reporting HAIs becomes punitive and 

infection prevention programs are burdensome. The 2008 CMS non-payment rule 

highlights the growing problem with hospital-associated infections and the scarcity of 

incentives to support IPC practices and programs.8 IPC is inherently a public good that 

seeks to make patient care safer however, market failures have resulted in a lack of 

investment in IPC, which generates negative externalities like antimicrobial resistance, 

HAIs, and even poor hospital preparedness for emerging infectious diseases. 

        The necessity for IPC programs goes beyond what many would consider HAIs – an 

infection associated with surgery or use of a urinary catheter. Truly, HAIs represent any 

infection that occurred as a result of hospitalization or medical care. The growing threat 

of antimicrobial resistance and emerging infectious diseases that have also shown a 

propensity for healthcare transmission are all threats to patient safety. Antimicrobial 

resistance is increasingly a topic in IPC as containment of patients with multi-drug 

resistant organisms is challenging. While the discussion of IPC programs often focuses 

on the HAIs that are tied to financial penalties or mandated reporting, it should not be 

forgotten that IPC must also work to combat a surge of antimicrobial resistant infections 

and emerging infectious diseases, like Ebola virus disease, that are only a flight away. 

Unfortunately, the latter threats are often considered unlikely or fail to carry the same 

weight as those infections with financial ties. This dynamic, the inherent bond of 

                                                
8 Deverick J. Anderson et al., “Underresourced Hospital Infection Control and Prevention 
Programs: Penny Wise, Pound Foolish?,” Infection Control & Hospital Epidemiology 28, no. 7 
(July 2007): 767–73, https://doi.org/10.1086/518518. 
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economics and incentives, which will be discussed throughout this dissertation, plays a 

considerable role in dictating if and to what extent IPC programs will be prioritized. 

 
1.2.1. Implications of Not Using IPC and A Case for Utilization 
Failing to utilize infection prevention measures, regardless of the reason, has left the 

United States with high rate of HAIs. The CDC has reported that there are roughly 

687,000 reported HAIs per year, but researchers estimate it to be closer to 2 million 

American patients who suffer from HAIs and 90,000 deaths as a result of their 

infections.9 The number of HAIs is likely higher though as this is based upon those that 

are reported. Stone noted that in the last twenty years, the incidence of HAIs has grown 

by 36% and as a result, HAIs are the fifth leading causing of death in U.S. acute care 

hospitals.10 HAIs are a direct result of poor adherence to IPC practices. In addition to 

high cost of morbidity and mortality, these infections are estimated to incur a cost to 

hospitals between $28-$45 billion. While the burden of HAIs will be discussed more in 

depth in Chapter 3, it is important to understand the implications of this widespread IPC 

neglect and substandard utilization.  

       Infection prevention and control is at the intersection of public health and healthcare 

and the implications of failure go beyond the hospital walls, trickling into outbreak 

control and public health. Poor employment of IPC even impacts the spread of emerging 

infectious diseases, as hospitals are hubs for infectious patients and can amplify 

                                                
9 Patricia W. Stone, “Economic Burden of Healthcare-Associated Infections: An American 
Perspective,” Expert Review of Pharmacoeconomics & Outcomes Research 9, no. 5 (October 1, 
2009): 417–22, https://doi.org/10.1586/erp.09.53; “HAI Data and Statistics | HAI | CDC.” 
10 Stone, “Economic Burden of Healthcare-Associated Infections.” 
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transmission. Healthcare is the first line for identification, isolation, and defense against 

infection disease outbreaks. Improper or substandard infection control efforts directly 

facilitate the spread of disease within a community through delayed identification, 

isolation, and treatment of the patient, which prevents downstream public health efforts 

from responding to the case, not to mention the risk of transmission to staff. Infection 

control failures in hospitals were responsible for 31% of Middle East Respiratory 

Syndrome Coronavirus (MERS-CoV) cases since December 2016.11 The two nosocomial 

(healthcare-associated) cases of Ebola virus disease in nurses caring for Thomas Duncan 

in Dallas, Texas, were a result of poor infection control practices and administrative 

support. When the first imported case of Ebola was identified within a U.S. hospital, the 

spread of the disease to healthcare workers revealed the substandard infection control 

practices that were common within the U.S. healthcare system.  

         Infection control failures also result in harmful economic outcomes, as was seen in 

the healthcare-associated cases of Severe Acute Respiratory Syndrome coronavirus 

(SARS-CoV) in Toronto, Ebola in Dallas, Texas, and MERS-CoV in Seoul, South Korea. 

The 2003 SARS-CoV outbreak spread throughout Toronto healthcare facilities and 

resulted in a $1 billion price-tag for quarantine efforts that were attempted as a control 

measure but ultimately cost in terms of tourism and domestic economy.12 Treating an 

                                                
11 World Health Organization, “WHO MERS-CoV Global Summary and Assessment of Risk,” 
July 21, 2017, http://www.who.int/emergencies/mers-cov/risk-assessment-july-2017.pdf?ua=1. 
12 Anu G. Gupta, Cheryl A. Moyer, and David T. Stern, “The Economic Impact of Quarantine: 
SARS in Toronto as a Case Study,” Journal of Infection 50, no. 5 (June 2005): 386–93, 
https://doi.org/10.1016/j.jinf.2004.08.006; Marcus Richard Keogh-Brown and Richard David 
Smith, “The Economic Impact of SARS: How Does the Reality Match the Predictions?,” Health 
Policy 88, no. 1 (October 2008): 110–20, https://doi.org/10.1016/j.healthpol.2008.03.003. 



 8 

Ebola patient in the United States is estimated to cost $1.16 million for two patients and 

that doesn’t include nosocomial transmission and IPC failures.13 The substandard IPC 

practices in Dallas resulted in two nurses becoming infected, a lawsuit, and severe 

financial loss for the hospital. In fact, the lawsuit states that the nurses at the Dallas 

hospital reported that the hospital administration failed to follow basic IPC principles, 

provide adequate training and PPE, and even resisted nursing demands for proper 

isolation of the patient.14 Despite spending $60 billion on biodefense efforts since 2001 to 

protect against high-consequence diseases, a single Ebola patient resulted in significant 

IPC failures, economic damage to the hospital, lawsuits from staff, and fear within the 

United States.15 The United States has the resources and capabilities to adequately defend 

against infectious disease threats and yet a single cluster of Ebola cases exposed a wholly 

vulnerable and deeply compromised preparedness within healthcare. 

        The continued presence of HAIs despite known prevention methods, ease of disease 

transmission during the aforementioned outbreaks, and rampant findings of IPC failures 

during infectious disease emergency drills throughout the literature, all indicate a trend of 

limited IPC utilization and investment. Furthermore, the literature and survey discussed 

in the analysis chapter found that infection preventionists spend a majority of their daily 

                                                
13 “Cost to Treat Ebola in the U.S.: $1.16 Million for 2 Patients,” Washington Post, accessed June 
8, 2017, https://www.washingtonpost.com/news/post-nation/wp/2014/11/18/cost-to-treat-ebola-
in-the-u-s-1-16-million-for-2-patients/. 
14 “Dallas Nurses Say Infection Control Ignored in Ebola Care,” Medscape, accessed June 8, 
2017, http://www.medscape.com/viewarticle/833340. 
15 Erika Check Hayden, “Biodefence since 9/11: The Price of Protection,” Nature 477, no. 7363 
(September 7, 2011): 150–52, https://doi.org/10.1038/477150a; Chris Isidore and Cristina Alesci, 
“Dallas Hospital Hit by Ebola Losing Patients and Money,” CNNMoney, October 17, 2014, 
http://money.cnn.com/2014/10/17/news/companies/ebola-hospital/index.html; “Dallas Nurses 
Say Infection Control Ignored in Ebola Care.” 
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work on surveillance and reporting required by CMS regulations tied to reimbursement. 

This narrowed scope of practice leaves little time for other efforts that are necessary to 

fulfill the full range of IPC responsibilities but also indicates increasing administrative 

attention to those HAIs tied to financial penalties.16 A lack of IPC utilization and 

narrowed scope of practice creates several outcomes, like HAIs, increasing antimicrobial 

resistance, hubs for further spread of emerging infectious diseases like Ebola, SARS-

CoV, and MERS-CoV, and a mistrust in patient care. Consider the implications of a 

nation in which its populous avoids medical care due to fear and a lack of patient safety. 

Despite this burdensome outlook on IPC, there are several studies that point to the cost-

saving realities behind effective programs. In fact, some note that a 6% reduction in costs 

associated with infections would cover the costs of an IPC program.17 A recent Canadian 

cost-benefit analysis found that IPC programs led to a 19% reduction in HAIs over four 

years, which saved $9.1 million, while the IPC program cost only $6.7 million.18 

Considering that a single HAI can cost upwards of $25,000, it’s not surprising that even 

moderately effective programs can be beneficial. Interestingly, this data only represents 

HAIs that are tracked, but imagine if such analyses also included the costs of nosocomial 

Ebola or other high-consequence pathogens that require specialized care. Despite CMS 

                                                
16 Sharon L. Parrillo, “The Burden of National Healthcare Safety Network (NHSN) Reporting on 
the Infection Preventionist: A Community Hospital Perspective,” American Journal of Infection 
Control 43, no. 6 (June 2, 2015): S17, https://doi.org/10.1016/j.ajic.2015.04.042. 
17 Jennifer A. Roberts, ed., The Economics of Infectious Disease, 1 edition (Oxford ; New York: 
Oxford University Press, 2006), p. 148. 
18 Stefanie Raschka, Linda Dempster, and Elizabeth Bryce, “Health Economic Evaluation of an 
Infection Prevention and Control Program: Are Quality and Patient Safety Programs Worth the 
Investment?,” American Journal of Infection Control 41, no. 9 (September 2013): 773–77, 
https://doi.org/10.1016/j.ajic.2012.10.026. 
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efforts to tie quality of care to reimbursement, there has been uncertainty in the actual 

efficacy of these penalties in terms of behavioral changes and HAI reduction. 

Notwithstanding almost a decade of regulatory attempts to penalize poor infection control 

and patient safety, HAIs are a continual burden upon society. In the case of biodefense 

and healthcare preparedness, virtually all of the post-Dallas Ebola cluster reports and 

initiatives have cited the importance of hospital infection prevention and effective 

healthcare preparedness for infectious diseases events. Since studies have shown that the 

IPC programs were primarily responsible for hospital Ebola response, it should be 

expected that future biological events will also place a heavy burden on the IPC 

programs.19 Overall, the immense burden of HAIs upon the United States and the spread 

of emerging infectious diseases in healthcare settings reveals a trend of IPC failures. 

There are evidence-based practices for preventing HAIs and strengthening hospital 

infectious disease preparedness and yet, the continued failures and presence of these 

infections leads to one conclusion – hospitals simply are choosing not to invest in these 

prevention efforts to the degree necessary to actually fix the problem. 

 
1.2.2. A Hidden Landscape Within Healthcare  
All of these failures point to serious questions regarding the investment and utilization of 

infection control. Healthcare seeks to make patients healthier and yet the presence of 

HAIs is unwavering. As much of the literature has shown, IPC programs are well worth 

                                                
19 Daniel J. Morgan et al., “Lessons Learned From Hospital Ebola Preparation,” Infection Control 
& Hospital Epidemiology 36, no. 6 (June 2015): 627–31, https://doi.org/10.1017/ice.2015.61; 
Terri Rebmann, Ruth Carrico, and Judith F. English, “Lessons Public Health Professionals 
Learned From Past Disasters,” Public Health Nursing 25, no. 4 (July 2008): 344–52, 
https://doi.org/10.1111/j.1525-1446.2008.00715.x. 
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their costs with even minimal efficacy and yet are systematically understaffed. Efforts are 

frequently focused upon those HAIs that are tied to hospital reimbursement or mandated 

reporting. The ongoing prevalence of HAIs despite government intervention and 

consistent failures regarding EIDs all point to a systemic issue within the healthcare 

industry. IPC utilizes evidence-based practices to reduce the spread of disease during 

medical care and yet these programs are seen as cost centers and cumbersome initiatives 

forced upon hospitals. Perhaps though, there is a harder and more painful reality to 

acknowledge: hospitals are actively opting to narrow the scope of these programs to those 

efforts linked with financial and political penalties. There is a hidden landscape of 

incentives and penalties that ultimately influence behavior within this industry. Political 

economy is a framework that can be employed to evaluate this hidden landscape, looking 

to market failures and the resulting government intervention that seeks to rectify the 

failures of private industry. This framework allows for the exploration of the economic 

and political forces that help mold private healthcare interests and trickle into IPC 

programs. Political economy in this context will examine who ultimately decides how 

resources are allocated and for what purposes, who benefits, who pays, and who creates 

incentives and penalties for behaviors.  

       As a result of the competitive nature of healthcare and efforts to reduce costs, there 

have been significant market failures, like negative externalities. Negative externalities, 

frequently called spillover effects or external costs, are costs suffered by a third who did 

not choose to incur such a loss. The most common example of a negative externality 

would be air pollution, which results from unchecked factory manufacturing processes. 
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Air pollution would be considered a negative externality as it is a cost to a third party (i.e. 

the surrounding residents incur health damages, costs of clean up, etc.) that they did not 

choose to incur it by simply living near the manufacturing plant. HAIs are an example of 

market failures in the form of negative externalities that the public bears the cost of, 

which reveals the private market’s lack of protection for the public good that is safe 

medical treatment. Market failures can also be seen in the form of information asymmetry 

(information gaps between actors that ultimately lead to inefficiency and power 

inequality) and moral hazards (risky behavior due a sense of security for future protection 

and that others will bear the cost of the risk). A hospital’s failure to disclose high rates of 

HAIs would be information asymmetry while moral hazard can be seen in healthcare 

facilities that fail to prepare or train staff for EIDs since the creation of CDC-subsidized 

regional treatment facilities. The CMS pay-for-performance programs and recent reports 

of hospitals failing to report their HAIs reveals the hidden system of incentives and 

disincentives that accompany medical care and IPC utilization. Unfortunately, 

government intervention is not always effective and even after the CMS non-payment 

rule, there have been reports of hospitals working to avoid reporting HAIs. A 2015 

CDC/CMS communique reported widespread concerns that hospitals are engaging in 

deliberate efforts to avoid identifying or reporting HAIs in effort to prevent financial 

penalties. Another study found that hospitals were engaging in “upcoding” (i.e. mis-

report) which increased CMS reimbursement or avoided financial penalties through over-
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reporting infections as present on admission or under reporting HAIs.20 Such practices in 

response to government intervention created a second-generation of market failures that 

ultimately pose more challenging for efforts to force hospitals to internalize the cost of 

poor IPC. These market failures intrinsically result in a lack of investment in IPC, which 

translates to substantial social costs. All of these pieces are part of a political economy 

context, which leads me to ask – how does political economy explain the under-

utilization of IPC in the U.S. healthcare sector? 

  
1.3. Addressing the Problem Through A Novel Method - Political Economy 

Framework  
Political economy is a complex framework with a definition that has changed over time.       

Political economy (PE) is the marriage of economics and politics, factoring in the role of 

social, political, and economic factors that may impact the market. Political economy 

looks to market failures, like negative externalities, or non-market failures, like the 

collective action dilemma, which points to public health and the risk of free-riding. PE 

addresses the roles of incentives, benefits, and penalties for behaviors. While the notion 

of the invisible hand (public goods and social welfare are benefits of individual efforts to 

maximize gains) would be ideal, the reality is that public goods tend to be forgotten in the 

quest for gains in a free market. Public goods are a good that benefits all, like public 

health, which tends to be underprovided by private markets. Some view political 

economy as an area of study while others use it as a methodological approach, often 

                                                
20 Hamsa Bastani, Joel Goh, and Mohsen Bayati, “Evidence of Upcoding in Pay-for-Performance 
Programs,” Management Science, June 7, 2018, https://doi.org/10.1287/mnsc.2017.2996. 
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referred to as public choice.21 The Oxford Handbook of Political Economy draws 

attention to the variance in definition, but ultimately states that it is a “methodology of 

economics applied to the analysis of political behavior and institutions. Because 

institutions are no longer ignored, but instead are often the subject matter of 

investigation, this approach incorporates many of the issues of concern of political 

sociologists.”22 Responsibility is another component to political economy, meaning that 

assigning responsibility can be challenging to meet the happy medium of providing 

incentives without expensive measures.23  Political economy investigates the failures of 

the private market to protect public goods, highlighting the intersection of market 

behavior, incentives, penalties, and government intervention. Moreover, the political 

economy framework analyzes how political and economic factors interact and ultimately 

either encourage or constrain action.  

       For the sake of this dissertation, I will be defining political economy as a framework 

for assessing market failures and the resulting behavior that led to government 

intervention within the healthcare sector. Political economy in this context will look to 

who ultimately decides how resources are allocated and for what purposes, who benefits, 

who pays, and who creates incentives and penalties for behaviors. Moreover, the 

framework assesses the internal, private interests of healthcare that might run counter to 

                                                
21 Barry R. Weingast and Donald A. Wittman, eds., The Oxford Handbook of Political Economy, 
The Oxford Handbooks of Political Science, ... (Oxford: Oxford Univ. Pr, 2008). 
22 Weingast and Wittman. P. 3. 
23 Michael E. O’Hanlon, ed., Protecting the American Homeland: One Year on, [Updated] with a 
new preface (Washington, D.C: Brookings Institution Press, 2003). 
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that of IPC, and how this can impact utilization and support. This dissertation will use 

political economy as a framework for evaluating the competitive healthcare market and 

its impact on hospital behavior that has resulted in failure to invest in and utilize IPC. 

Unfortunately, IPC is increasingly used to meet the needs of hospitals instead of the 

public (concentrated interests), which are highly incentivized to focus solely on HAIs and 

conditions tied to reimbursement. This behavior is further supported by the collective 

belief that the costs for other infection control issues (i.e. those not associated with 

reimbursement, like communicable diseases) are diffuse and shared amongst the 

community. Applying a political economy framework to infection prevention is a novel 

approach to identifying market failures (i.e. negative externality, concentrated interests, 

information asymmetry, moral hazard, failure to provide public good, etc.) that trigger 

government intervention. Moreover, studies involving IPC have typically focused on 

cost-benefit analysis, operational tasks (i.e. improving 

hand hygiene compliance), or lessons learned from 

failures (i.e. outbreaks), but none have truly addressed 

the utilization of IPC and the impact of its neglect.24 

These market failures will highlight the vital role of 

IPC in healthcare and global health security, as well as 

the factors that result in its minimal support and 

utilization. Little literature has focused on political 

                                                
24 Goldman, Carol. “From SARS to Ebola: Lessons Learnt or Mistakes Repeated?” Journal of 
Patient Safety & Infection Control 3, no. 2 (May 2015): 34–35. doi:10.1016/j.jpsic.2015.10.212. 

Figure 1.1 Intersection of IPC 
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economy in relation to infection prevention, just as there has been virtually no literature 

regarding the implications of infection prevention utilization and the current state of it 

within the United States. Studies that do use an economic approach tend to focus on 

single case studies or one particular facet, like antimicrobial resistance, but not the 

underlying issue that is infection control programs and their employment. Addressing the 

private and competing interests of hospitals that run counter to the public good that is IPC 

can provide insight into why HAIs continue to occur. This framework and the assessment 

of why hospitals under-utilize IPC programs also has a place within biodefense efforts. 

Hospitals have an important role in responding to infectious disease threats but there is a 

considerable gap within the literature investigating the role of infection prevention in 

U.S. biodefense efforts. A national healthcare system built upon a practice of poor IPC is 

one that is susceptible to failure during biological events. The application of a political 

economy framework to address IPC is not only novel but will also highlight the 

implications of healthcare market failures that result in poor infection control 

prioritization. Simply put, healthcare market failures, like negative externalities and 

information asymmetry, result in poor prioritization and investment in IPC, which has 

significant social costs. Ultimately, I will make the case for using political economy as an 

explanatory mechanism for poor IPC investment within the U.S healthcare system. 

          This dissertation will analyze the role of IPC in two domains: healthcare-associated 

infections and emerging infectious diseases. To investigate the explanatory capability of 

political economy, a mixed methods approach is employed, involving qualitative and 

quantitative analyses to investigate if political economy can explain the under-utilization 
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of and poor investment in IPC within the U.S. healthcare sector. In order to truly address 

the scope and challenges regarding IPC investment, and to apply a political economy 

framework, analysis will focus on the previously mentioned domains; healthcare-

associated infections and emerging infectious diseases. It will also be necessary to 

investigate the complexities of the U.S. healthcare system and the political economy 

ecosystem that influence its behavior. To achieve this, the analysis of HAIs and emerging 

infectious disease outbreaks will be divided into two sections –background and political 

economy framework. Each domain chapter will involve several specific case studies and 

strategies for analyzing information. Within each of the domain chapters, there will be a 

discussion of generations of market failures that result in the limited scope of IPC. For 

example, in discussing the market failures within the HAI chapter, the second-generation 

is a result of the government intervention and healthcare response to avoid penalties. 

What I am referring to as “second-generation market failures” also relates to Goodhart’s 

law. Goodhart’s law is an applied economics law in which those aware of a system of 

rewards or punishments will seek to optimize their actions in order to achieve the optimal 

results.25 For example, hospitals who have their performance measured based upon HAI 

rates will work to optimize their behavior in relation to that performance metric 

regardless if it is costly or damaging. In efforts to enhance performance and meet these 

designated rewards, their behavior can create consequences that are often unintended. In 

short, Goodhart’s law is goal displacement and a common organizational response to 

                                                
25 C. A. E Goodhart, Paul Mizen, and Edward Elgar Publishing, eds., Central Banking, Monetary 
Theory and Practice, 2003. 
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forced incentives or penalties. In effort to avoid financial penalties, hospitals have 

engaged in behavior that created a secondary generation of market failures resulting in 

new mechanisms for narrowing IPC efforts. Assessment of these market failure 

generations (some before, during, and after intervention) will also provide insight into the 

political and economic factors that shape healthcare system incentives, and thus behavior.   

       Exploring the current IPC failures in U.S. hospitals and during emerging disease 

outbreaks requires a unique approach that goes beyond case counts and economic 

implications of the biological event. In the case of this dissertation, a mixed methods 

approach will involve qualitative and quantitative analysis of case studies, data analysis 

regarding the burden of these microbial threats, cost of intervention, and efficacy of 

intervention. Each case study will utilize quantitative methods to collect, compile, and 

present data. When coupled with the qualitative section, which discusses findings from 

after-action reports, government responses, and reviews of the efficacy of these 

interventions, it will help form a wholistic picture of these outbreaks and the role IPC 

plays within them. Furthermore, the application of the PE framework, including 

identification of market failures, source of incentives and penalties, the resulting 

government intervention, and efficacy of regulation(s) in terms of quantitative analysis of 

disease rates, allows us to better understand the existing shortcomings that led to these 

IPC failures. Employing a mixed methods approach to identify IPC failures 

corresponding to the case studies and subsequent policies will allow for an assessment of 

inadequate IPC within the United States and will conclude with policy recommendations 

to support incentives for advancing IPC at both a hospital and federal level to strengthen 
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U.S. health security. Moreover, addressing the role of IPC within each case study by 

using a PE lens explores the cause of a continued lack of utilization.  

          Investigating the drivers for IPC utilization and neglect within the U.S. healthcare 

industry will also provide insight into its role within American biodefense programs. 

Health security (protecting the United States against biological threats, regardless of 

origin) heavily depends upon IPC and yet there is a considerable gap within the literature 

and policies. Following this assessment, I will end with an investigation into the 

integration of IPC into American biodefense efforts and how this relationship can be 

strengthened. This dissertation aims to draw a spotlight on a vital link within both the 

healthcare and public health chains that is frequently forgotten or utilized only out of 

obligation rather than willingness. It is to our detriment that this facet of healthcare and 

public health be considered a regulatory requirement and not a tool to combat the 

growing threat of infectious diseases. Since political economy looks to market failures, 

incentives, penalties, and government intervention, a marriage of qualitative and 

quantitative methods will be necessary to support the explanatory power of this 

framework. 

 
1.3.1. Qualitative Methods 
The qualitative analysis within this research will vary depending upon the case study, but 

ultimately will utilize literature (peer-reviewed journal publications and texts), documents 

(CMS reports on financial penalties, etc.), and interviews with healthcare administrators 

and IPC experts to determine which market failures impacted IPC utilization and led to 

negative outcomes (i.e. HAIs and outbreaks). Fundamentally, the qualitative work 
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explores a cause and effect relationship between market failures and IPC investment. The 

qualitative analysis will also focus on government intervention that occurred and if it has 

been successful. This section will establish a context for not only what the problem is, but 

examples of specific outbreaks and the role of infection prevention and control within 

them.  

      The case studies, coupled with the quantitative analysis, will explore the political 

economy concept that occurred and how this has the potential to explain the under-

utilization of IPC within the U.S. healthcare sector. In the chapter on HAIs, the primary 

focus will be on the HAIs tied to reimbursement and the CMS-associated reporting 

requirements. Addressing the evolution of reporting requirements, government 

intervention, identification of upcoding trends, and the recent CDC/CMS joint statement 

regarding gaming the system, I theorize that a range of market failures will be responsible 

for not only the poor IPC investment, but also that these interventions were ineffective. 

The continued prevalence of HAIs within U.S. hospitals points to this public sector 

failure. Ultimately, by interviewing infection preventionists, healthcare quality 

consultants, and hospital administrators, I will draw on the information asymmetry and 

moral hazards that also occurs, as I expect that they will confirm the narrowed utilization 

of IPC programs and the lack of support they receive. I will also compile literature to 

highlight the shifting of IPC duties to focus on hospital interests, pointing to a problem of 

concentrated interests. Through this, I will address the efficacy of government 

intervention and if it has fueled hospital incentives to focus IPC programs on HAIs tied to 

reimbursement, resulting in the neglect of other infectious disease issues as the costs 
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become diffuse throughout the nation. Addressing the evolution of HAI reporting, 

reimbursement regulations, and the current state of IPC duties, I will evaluate my theory 

that the U.S. healthcare system is no longer using IPC for the overall public good that is 

safe medical care and hospital preparedness. 

       The EID chapters will include qualitative analysis of MERS-CoV, SARS- CoV, and 

Ebola. While the MERS-CoV and SARS- CoV outbreaks were not in the United States, I 

will focus on the reports citing continuous infection control failures and how hospitals are 

hot-spots for transmission. I will also evaluate the quarantine recommendations for 

Toronto to assess government intervention and if this was effective. The chapter on Ebola 

will analyze the IPC failures that occurred during the Dallas Ebola cluster, a tiered 

hospital system in response to weaknesses, and how these events changed U.S. healthcare 

readiness. Reviewing the extensive literature and findings on these cases, as well as the 

law suit from a nurse who became infected, and changes in CDC guidelines, will test 

these nosocomial cases as examples of market failures in the form of moral hazard and 

negative externalities. I will interview several infection preventionists, regional treatment 

facility coordinators, and hospital administrators, to fully address the incentives and 

penalties that impacted hospital behavior prior to, during, and after the Ebola cases in the 

United States. 

       Lastly, to truly understand the utilization and treatment of IPC programs within 

hospitals across the United States, I will be surveying infection preventionists and 

hospital epidemiologists. The survey will be provided to these members of IPC programs 

through industry list-serves, conferences, and other forums. Through this survey, I hope 



 22 

to identify any trends in utilization and investments in IPC programs from those who are 

at the very intersection of the industry.  

 
1.3.2. Quantitative Methods 
The mixed methods approach will utilize quantitative data to explain the severity of the 

health crisis and individual case studies that involve significant morbidity, mortality, and 

economic burden. The quantitative methods used for this analysis will be broken down 

into two parts. First, I will present overall data for each domain and the case studies 

within them. Primarily, this first section will involve data collected from several different 

public sources to investigate the explanatory capacity of the PE framework and the 

validity of my hypothesis. The second section of the qualitative analysis will include data 

I collected and analyzed solely for this dissertation. Like the information in the 

qualitative section, this first quantitative analysis strategy involves pulling information 

from multiple sources to understand the complexity of IPC utilization and PE impact. 

Data within this initial section will include disease rates, overall disease burden, cost of 

cases and outbreaks, cost of interventions, financial impact of interventions, and changes 

in case counts following regulatory intervention. The sources for this data are from open 

sources, like the CDC’s HAI websites, peer-reviewed literature, and World Health 

Organization situation reports during outbreaks. The data are scattered and my goal is to 

bring them all together to help investigate the role of PE in IPC utilization across 

healthcare systems. This data will be presented to provide not only a background for the 

domain, but also to investigate the hypothesis that political economy handicaps IPC 

through market failures that ultimately result in poor investment. Moreover, I will also 
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compare the cost of each HAI to overall estimates of IPC programs that have been found 

in the literature, highlighting the minimal cost of such programs in comparison. 

Increasing reimbursement penalties through certain CMS patient safety programs are 

costing hospitals millions of dollars, of which I hope to present in the context of the 

recent CDC/CMS joint statement regarding gaming of the system and findings of 

upcoding (disinformation by hospitals to avoid financial penalties). For example, the 

rates of HAIs will be presented to show changes as a result of the CMS non-payment 

rule. Comparing these rates before and after government intervention will not only show 

efficacy of the regulatory action, but I also will point to the rates surrounding public 

reporting requirements, of which I suspect will reveal information asymmetry. The CDC 

has made public on their website state-based data on HAIs from 2014 (published in 2016) 

and how each state is doing in contrast to national benchmarks. This information also 

addresses if the state has public reporting requirements of HAIs. I will also draw attention 

to the Kaiser report in 2014 on 721 hospitals that had their Medicare payments reduced 

by 1% for high rates of HAIs.26 The relationship between HAI costs, rates, IPC programs, 

and reimbursement penalties all plays into the behavior of hospitals and how they choose 

to invest in IPC. Data on national rates and cost for HAIs will be supplied by the CDC’s 

website regarding healthcare outcomes, which provides substantial reports on the 

problem within the United States. Overall, the quantitative section will involve the 

                                                
26 Jordan Rau, “Medicare Cuts Payments To 721 Hospitals With Highest Rates Of Infections, 
Injuries,” Kaiser Health News (blog), December 18, 2014, http://khn.org/news/medicare-cuts-
payments-to-721-hospitals-with-highest-rates-of-infections-injuries/. 
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presentation of data that is sprinkled throughout the literature but has not been compiled 

to address the implications for U.S. healthcare market failures and IPC.  

        The second component to the quantitative methods section will involve actual data 

analysis of surveyed individuals. Originally, I hoped to file a Freedom of Information Act 

(FOIA) to acquire data from CMS regarding the number of IPs who are employed in each 

state and use linear regression to address a possible association with corresponding HAI 

rates. I had planned to use linear regression analyses as a quantitative method to 

investigate the association between the number of IPs per geographic unit with the 

outcome of rates of HAIs per geographic unit. Unfortunately, the FOIA was denied. 

Fortunately, the survey of infection preventionists has reached over 100 respondents 

across the country and has provided insight into the current state of U.S. IPC utilization. 

The insight these IPs have provided is valuable and the data analysis reveals several 

trends across respondents. 

        Ultimately, with this mixed methods approach, I anticipate that I will be able to 

demonstrate that PE can explain the poor investment and utilization of IPC, highlighting 

the competitive nature of the U.S. healthcare sector and how market failures resulted in 

the woeful state of IPC within the United States. I expect this analysis will reveal how 

IPC is used to meet the needs of hospitals (concentrated interests) and that there is 

considerable incentive to focus on HAIs (i.e. reimbursement) since other costs associated 

with infectious diseases are diffuse. By pulling data ranging from outbreak cases, 

economic outcomes of the outbreaks, intervention costs, HAI rates, and regulatory 

changes, I hypothesize the PE framework will help to understand the complex dynamics 
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of the U.S. healthcare system and that the internal interests often run counter to that of 

public health. Since IPC is at the intersection of public health and healthcare, I surmise 

that these events are ultimately a result of limited IPC utilization due to the market 

failures rampant throughout an industry that puts profit over patient safety.  

 
1.3.3. Political Economy Framework 
This section will be the proving ground for testing the explanatory power of political 

economy in IPC. The PE framework will incorporate several factors; who determines 

resources and how they are allocated and for what purpose they’re allocated, who 

benefits, and who pays and thus creates these incentives and/or penalties for specific 

behavior. This dissertation will present the analysis in general format that incudes the PE 

framework: a background section within each case study, which includes qualitative and 

quantitative methods for presenting the case studies and significance, the IPC failures that 

occurred in each event, market failures that result in a lack of investment in IPC, the 

resulting government intervention, and if these interventions were successful. The PE 

framework addresses the dynamics between this private industry and the political efforts 

to protect the public good. Through the identification of market failures, I theorize there 

will be a trend of hospitals narrowing the scope of IPC practices due to cost avoidance 

and focused efforts on HAIs tied to reimbursement. Some of these behaviors are good for 

public health and some are not, but they nonetheless reveal the relationship between 

competitive markets and behavior in healthcare.  

          Political economy involves market failures, potential government interventions, 

and public sector failures as a result of such interventions, highlighting who determines 
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resource allocation and for what purpose, who these resources benefit, and who 

ultimately pays for and creates incentives and penalties for certain behaviors. The PE 

framework will also seek to explain why these market failures are a bigger, systemic 

problem in American healthcare and health security. Furthermore, it will also reveal that 

government intervention to market failures often results in a second-generation of market 

failures that trigger different problems for IPC programs and potential utilization.                                                                                 

Reimbursement requirements impact hospital behavior, which may shift IPC interests 

away from public interests (public health) and towards private interests that primarily 

serve the hospital. These private interests might incentivize focus on reimbursement or 

gaming the system. While some political economy concepts will be applicable to all the 

case studies, others may only apply to one. Some of the case studies may lack 

government interventions, which will be evaluated and addressed within the overall 

political economy framework.  

Overall, this section will utilize the economic data presented in the previous 

section to establish a political economy framework for investigating the role policy and 

financial incentives play in behavior. While the background section set the stage for the 

environment that required government intervention, the PE framework section will 

address failures that potentially triggered these IPC failures, the resulting interventions, 

and the efficacy of the interventions that were employed. For example, in the section on 

HAIs, I will analyze the market failures that likely caused a lack of investment in IPC, 

meaning that there were little incentives to stop HAIs. This failure results in a negative 

externality of high HAI rates, which cause morbidity, mortality, and significant economic 
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burden. In response to the burden of HAIs, there was government intervention to 

financially penalize hospitals for high rates of HAIs and failure to report them. Were 

these interventions successful and did they truly address the problem? Pulling together 

these components will establish a novel approach to address IPC utilization and neglect 

within the United States, the outcomes of this poor investment, and how government 

response changed behavior.  

        The U.S. healthcare system is a vast industry and carries significant weight in terms 

of not only acting as a critical infrastructure, but also employment source within the U.S. 

economy. Trust in its efficacy and safety is critical to maintain a level of functionality 

and IPC failures, among other patient safety failures, threaten public thrust in the good 

that is safe medical care. Within this industry, the IPC program acts as a tool to ensure 

patient safety through evidence-based practices and to ensure hospitals work closely with 

public health and are capable of responding to biological events. Unfortunately, the 

healthcare system is also a booming industry as the U.S. is one of the highest per-capita 

healthcare spenders and surpasses annual expenditures of $2.5 trillion.27 Due to a 

growing issue of HAIs despite the presence of these programs, CMS sought to force 

hospitals to internalize these costs. Like many prevention efforts, IPC is frequently seen 

as a cost center and not a revenue generator, which does little to incentivize support of 

these programs from hospital administrators. Outbreaks of emerging infectious diseases, 

like Ebola and MERS-CoV, revealed a gap in hospital bio-preparedness despite 

awareness that they should be ready for outbreaks. These two issues – HAIs and 

                                                
27 Bastani, Goh, and Bayati, “Evidence of Upcoding in Pay-for-Performance Programs.” 
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emerging infectious disease outbreaks, point to a general theme in U.S. healthcare; 

despite having IPC programs, they are not being utilized to their potential and IPC 

processes are substandard. To investigate why IPC failures occur despite IPC programs, 

one must consider to what extent these programs are invested in and the scope of practice 

they’re allowed. The internal priorities of hospital administrators ultimately determine 

how much support IPC programs receive and if their practices will be narrowed. Often, 

these priorities and interests do not align with that of IPC. The case studies in this 

dissertation will address when these priorities do not align, IPC failures occur 

systemically, and government intervention is needed. First, it is important to understand 

the dynamics of the IPC programs and profession, the literature surrounding their 

efficacy as well as that of CMS intervention, and the role IPC programs play in larger 

biodefense efforts.  
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CHAPTER 2 – Background 
 
 
 

2.1. Introduction 
Prior to applying the political economy framework as an explanatory tool, it is important 

to understand the dynamics of healthcare and IPC. This is a complex industry that tends 

to prioritize anonymity and autonomy. IPC programs have a unique role within hospitals, 

acting as both a canary in the coal mine, but also a fixer of problems. This chapter will 

focus on explaining the range of the IPC duties within hospitals, as it will explain why a 

narrowed scope of practice has long-term implications for patient safety and biodefense. 

Within this section I will also provide the findings of the infection prevention utilization 

survey. This chapter will also present a literature review on IPC, the cost of HAIs, the 

efficacy of government intervention surrounding HAIs in the United States, and 

biodefense. The sections on the cost of HAIs and the efficacy of CMS interventions will 

set the stage for the HAI chapter, which will discuss these regulations in more detail. 

Ultimately, it is important to understand the potential of IPC programs and their industry-

established responsibilities to appreciate the implications of limited utilization.  

 

2.2. Infection Prevention and Control Role and Responsibilities 
Infection prevention and control (previously known as just “infection control”) looks to 

prevent patients and staff from developing infections as a result of their hospitalization, 

treatment, or employment within a healthcare setting. IPC fills an important function as it 
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seeks to break the chain of infection. From the moment an infectious patient seeks 

medical care through their discharge from the hospital, the infection has the potential to 

spread to other patients. IPC works to prevent disease transmission between patients and 

healthcare personnel, which is increasingly becoming a population-level burden. These 

efforts may have truly started in the 1950s, but IPC programs have seen a demand since 

the 1970s, following the initiation of state and federal agency requirements for reporting 

healthcare associated infections. IPC programs are also responsible for surveillance and 

reporting of communicable diseases to state and local health departments. A hospital’s 

IPC program is expected to be prepared for and have trained staff to handle anything 

from an outbreak of E. coli to an act of bioterrorism, while still maintaining diligence in 

hand hygiene, PPE use, effective sterilization and disinfection, and appropriate antibiotic 

utilization. IPC programs have important roles in many facets of healthcare that may not 

be obvious, like hospital construction or product analysis. A recent report by the 

Association for Professionals in Infection Control and Epidemiology (APIC) and the 

Society for Healthcare Epidemiology of America (SHEA) noted that infection prevention 

and control programs are also essential to antibiotic stewardship initiatives.28 It may 

sound like an over simplification, but IPC is not only the foundational link between an 

infectious patient and public health response, but also the connective tissue between 

hospital administration and federal reporting requirements. 

 
 

                                                
28 “Infection Prevention and Control Programs Are Essential to Antibiotic Stewardship Efforts,” 
EurekAlert!, accessed March 28, 2018, https://www.eurekalert.org/pub_releases/2018-03/sfhe-
ipa032618.php. 
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2.2.1. Infection Prevention and Control Responsibilities 
The Association for Professionals in Infection Control and Epidemiology (APIC), states 

that the three principal goals for IPC programs are to protect the patient, protect 

healthcare practitioners, visitors, and others in the healthcare environment, and 

accomplish the previous two goals in a cost-effective manner whenever possible. The 

2012 APIC competency model for infection preventionists provides the most modern 

insight into job responsibilities and expectations. Core competencies for IPs are broken 

down into six categories.29  

• Identification of infectious disease processes – this includes the ability to 

differentiate between colonization, infection, and contamination, recognizing 

epidemiologically significant organisms for immediate review, interpretation of 

diagnostic/laboratory results, etc. 

• Surveillance and epidemiologic investigation – design surveillance systems, 

collect and compile surveillance data, interpret data, conduct outbreak 

investigation.  

• Preventing/controlling the transmission of infectious agents – develop and review 

IP&C policies and procedures, identify and implement IP&C strategies related to 

a range of topics (hand hygiene, sterilization and disinfection, patient placement, 

environmental hazards, influx of infectious patients, etc.), and collaborate with 

public health agencies in planning community response to biologic agents.   

                                                
29 Denise M. Murphy et al., “Competency in Infection Prevention: A Conceptual Approach to 
Guide Current and Future Practice,” American Journal of Infection Control 40, no. 4 (May 1, 
2012): 296–303, https://doi.org/10.1016/j.ajic.2012.03.002. 
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• Employee/occupational health – review and/or develop screening and 

immunization programs, assess risk of occupational exposure to infectious 

disease, etc. 

• Management and communication (leadership) – conduct an infection risk 

assessment of the organization, participate in cost benefit assessments/efficiency 

studies/product evaluations, evaluation accreditation/regulatory issues and 

facilitate compliance, etc. 

• Education and research – assess needs, develop goals and measurable objectives, 

and prepare lesson plans for education offerings, evaluate effectiveness of 

education, incorporate research findings into practice though education and 

consultation, etc.  

The major duties of IPC include surveillance, reporting, and education. IPs are expected 

to go through a rigorous training period, as developed by the Association for 

Professionals in Infection Control and Epidemiology and sit for their certification 

(Certification in Infection Control, CIC) after a minimum two years of experience. The 

advent of outpatient healthcare like urgent cares and dialysis clinics, has expanded this 

scope to ensure patients are protected against infections as a result of their healthcare 

interaction. While this notion may seem straight forward as hospitals tend to be filled 

with infectious people, the practice of infection prevention and control is still finding its 

maturity with the evolution of infectious disease threats. The 21st century IPC role must 

encompass a magnitude of expertise, responsibilities, and practices.  
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2.2.1.1. Public Health Surveillance         
Hospitals are also responsible for reporting of communicable diseases and state-specific 

infections. The communicable diseases reported to county health departments are then 

reported to the state health department and then to the CDC. Each state has a list of 

reportable diseases that hospitals are required to report based off designated time frames 

(anthrax may have a 24-hour reporting window while pertussis may have a 7-day 

window).30 Communicable disease reporting (CDR) is the first line of defense and 

notification between an infectious patient and public health awareness. IPs are commonly 

responsible for reporting cases to the county/state health departments, which requires 

considerable understanding of microbiology reports, and patient chart review. While 

hospitals do have the option to assign reporting responsibilities to physicians or labs, it is 

common to see the responsibility placed upon the IPC program. Poor IPC communicable 

disease reporting can lead to delayed outbreak response and fractured public health 

relations. The role of IPC in public health surveillance cannot be overstated. Public health 

disease surveillance works closely with and relies upon IPC for timely reporting and 

inclusion of critical patient information. The IP is responsible for reviewing the patient’s 

chart to include relevant information (outside of demographics and laboratory 

information) which might include notes on patient travel, exposure to sick individuals, 

and other indicators of risk. Depending on state regulations, healthcare facilities may also 

be required to report outbreaks of HAIs, like Clostridium difficile (c-diff), within their 

                                                
30 “2017 Nationally Notifiable Conditions,” accessed March 7, 2017, 
https://wwwn.cdc.gov/nndss/conditions/notifiable/2017/. 
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facilities. Public health surveillance by way of hospital IPC reporting is key to a strong 

public health system.   

 

2.2.1.2. Operational Duties – Educating and Training  
IPC is also responsible for operational duties like staff and patient education, 

isolation/quarantine, hospital infection control risk assessments (construction work and 

environmental testing), policy development and enforcement, and rounding on the units 

to ensure regulatory compliance. IPC duties extend to unique challenges like 

implementation of visitor restrictions during respiratory virus season, which is an attempt 

to reduce the spread of respiratory viruses and requires daily monitoring of cases and 

local influenza reports. In the event of public health emergencies, healthcare workers, and 

ensuring the proper policies and PPE training are up to date. IPC teams are responsible 

for planning, implementing, and evaluating their programs within hospitals and ensuring 

an open line of communication is present to both clinical and ancillary staff. IPs also 

must participate in an array of hospital committees to assess procedures, policies, and 

practices regarding HAIs, sterile processing, medical procedures, emergency 

preparedness, and value-analysis of new products.  

        Overall, the duties and responsibilities of IPC are as varied as the infectious diseases 

they deal with.31 Infection prevention and control is truly the first line in terms of disease 

identification and public health notification. IPC surveillance for HAIs and 

                                                
31 Mary Lou Manning, Dorothy L. Borton, and Dawn Marie Rumovitz, “Infection Preventionists’ 
Job Descriptions: Do They Reflect Expanded Roles and Responsibilities?,” American Journal of 
Infection Control 40, no. 9 (November 1, 2012): 888–90, 
https://doi.org/10.1016/j.ajic.2011.12.008. 
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communicable diseases requires significant review of everything from patient medical 

records to admitting diagnosis notes and microbiology reports. The ability for IPC 

programs to train staff on isolation precautions, personal protective equipment, and even 

antimicrobial stewardship, is critical for ensuring healthcare preparedness and resilience.  

The depth and strength of this surveillance net will determine the efficacy of the IPC 

program, which will also correspond to their reporting capacity. Unfortunately, the ability 

for IPC programs to perform these tasks is dependent upon hospital administrative 

support. Hospital prioritization has been realigning to meet the reporting and 

reimbursement requirements, which has trickled down to infection prevention practices. 

As the Association for Professionals in Infection Control and Epidemiology noted, the 

time that IPs are spending on data collection/review for reporting is vastly surpassing that 

which would be used for rounding, frontline educating, and other operational duties.32 

Even something as small as hand hygiene observations is frequently passed along to the 

units, which creates a bias in data collection. Growing reporting requirements, like the 

inclusion of Methicillin-resistant Staphylococcus aureus (MRSA) and Clostridium 

difficile laboratory identification into CMS reimbursement, impact hospital priorities 

through additional avenues for financial penalties. Each HAI linked to financial penalties 

requires additional surveillance, reporting, and focus for the infection preventionists. As 

the number HAIs linked to payment expand, they leave little room for other IPC duties 

and inherently change the dynamics of the IPC program. While reporting requirements 

                                                
32 Parrillo, “The Burden of National Healthcare Safety Network (NHSN) Reporting on the 
Infection Preventionist.” 
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force hospitals to monitor and report certain HAIs and infections, they also increase the 

burden on IPC programs that does not include public health and healthcare worker 

priorities. Time spent on reporting requirements translates to less time for training, 

education, and surveillance. Public health directly relies on IPC for case identification 

and isolation within the healthcare environment. IPC enforcement of policies and 

education translates to stronger antimicrobial stewardship, rapid isolation for infectious 

patients, stronger sterilization and disinfection, and more. The role IPC has within 

hospital accreditation and reimbursement reporting, public health surveillance, and 

patient safety makes it the nexus between economics, medicine, and public health.  

 
2.2.1.3. Efforts Tied to CMS Reimbursement and Accreditation 
CMS Surveillance and Reporting 
Perhaps one of the most time-consuming responsibilities for infection preventionists is 

data collection and reporting for reimbursement and accreditation. While surveillance is 

performed for communicable diseases and other HAIs, a growing majority of IPC focus 

is on the collection, review, and investigation of potential HAIs that are tied to 

reimbursement and reported for accreditation. To 

clarify, surveillance is performed for all infectious 

diseases however, this section will discuss the role of 

IPC within reporting requirements that are tied to 

hospital reimbursement and hospital accreditation. 

Further discussion and analysis will take place in the 

chapter on HAIs. 

Figure 2.1 Structure of U.S. 
Healthcare 
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         Just over a decade ago, the Centers for Medicare and Medicaid (CMS) implemented 

a ruling for hospitals receiving payment for treating Medicare patients. This ruling and 

federal action tied reporting of certain HAIs and quality metrics to financial incentives, 

meaning that to secure full CMS payment, hospitals now had to submit data and work to 

reduce patient harm. The Centers for Disease Control and Prevention maintains a 

reporting system that is utilized by CMS Inpatient Quality Reporting Program (IQR) and 

Pay for Performance Programs, which requires healthcare facilities to track and report 

certain HAI data to determine incentives for performance. This requirement is directly 

tied to reimbursement for the healthcare facility, which many call the “non-payment rule” 

or pay-for-performance programs. Essentially, this means that if a patient acquired one of 

the specified fourteen hospital-acquired conditions (HACs) during the course of their 

hospitalization (and it was not present on admission) or it required a re-admission within 

a designated timeframe, the hospital would be financially penalized. Hospitals could also 

be penalized for not submitting (i.e. reporting) data for these designated healthcare-

associated conditions. As many would note, this was CMS’s way of no longer paying for 

poor quality of care that could easily be prevented. Of the fourteen hospital-acquired 

conditions, six are HAIs. The hope was that this new regulation would force hospitals to 

provide better quality of care as they would not be able to classify these conditions with a 

higher diagnosis related group in order to get additional reimbursement from Medicare. 

In short, the CMS tactic involved penalizing hospitals for failing to report HAIs but also 

having high rates. The Inpatient Quality Reporting and Pay for Performance Programs 

gives hospitals a financial incentive to report their quality measures to avoid a reduction 
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in payments based off hospital market basket updates (for 2017, that would be a 2.7% 

reduction in CMS reimbursement). Simply put, starting in 2008, CMS began requiring 

hospitals to report their quality measures/data and was no longer paying for adverse 

events as a result of poor healthcare quality. The CMS reporting requirements that are 

pertinent to IPC include (*indicates HAIs tied to CMS non-payment): 

• Central line-associated blood stream infections (CLABSI)* 

• Catheter-associated urinary tract infections (CAUTI)* 

• Surgical site infections (SSI) – specific surgical cases (colon and abdominal 

hysterectomy).* 

• Clostridium difficile infections (CDI) and Methicillin-resistant Staphylococcus 

aureus (MRSA) bacteremia (bloodstream infections), both called laboratory-

identified (LabID) events.* 

The HAIs tied to non-payment were incorporated for a number of reasons. Per CMS, 

these conditions were selected due to high cost or high volume (or both), resulted in the 

assignment of a case to a DRG (diagnosis related group) that has a higher payment when 

present as a secondary diagnosis (meaning that they incur a substantial additional medical 

cost when added onto the patient’s current hospitalization), and could have been 

reasonably prevented through application of evidence-based guidelines.33 These 

conditions can easily result in additional lengths of stay (which increase the risk for 

additional HAIs and infections from resistant organisms) but are also extremely 

                                                
33 “Reporting Requirements and Deadlines in NHSN per CMS Current & Proposed Rules - Cms-
Reporting-Requirements-Deadlines.pdf,” accessed February 25, 2017, 
https://www.cdc.gov/nhsn/pdfs/cms/cms-reporting-requirements-deadlines.pdf. 
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expensive. Single cases of SSIs can range from a cost of $10,000 to a high of $25,000, 

while CLABSIs can cost upwards of $23,000.34 Aside from reporting requirements and 

performance-based penalties/incentives, hospitals can also be penalized if they perform 

poorly in quality metrics (which include HAIs). Hospitals performing in the lower 

percentile can have their payments reduced by 1%. In 2014 alone, 721 nationwide 

hospitals received reduced payments for such failures.35 These penalties are estimated to 

cost a total of $373 million and “one out of every seven hospitals in the nation will have 

their Medicare payments lowered by 1 percent over the fiscal year” for 2015.36  

        The required reporting is done through the CDC’s National Healthcare Safety 

Network (NHSN), which is utilized by more than 16,000 U.S. healthcare facilities across 

50 states.37 The CDC and CMS have a joint rule requiring “all infections that meet the 

specified NHSN criteria and that CMS requires for incentive payment or public reporting 

purposes be reported to NHSN.”38 The NHSN HAI surveillance definitions are not only 

for those tied to reimbursement and mandated reporting, but act as a guide to classify all 

HAIs so that IPC programs may be as comprehensive and standardized as possible. 

                                                
34 Eyal Zimlichman et al., “Health Care–Associated Infections: A Meta-Analysis of Costs and 
Financial Impact on the US Health Care System,” JAMA Internal Medicine 173, no. 22 
(December 9, 2013): 2039, https://doi.org/10.1001/jamainternmed.2013.9763; “The Direct 
Medical Costs of Healthcare-Associated Infections in U.S. Hospitals and the Benefits of 
Prevention - Scott_CostPaper.pdf,” accessed March 18, 2017, 
https://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf. 
35 “Medicare Penalizes 5 Area Hospitals for Infection Control Failures,” The Tennessean, 
accessed March 19, 2017, http://www.tennessean.com/story/news/health/2014/12/19/medicare-
penalizes-area-hospitals-infection-control-failures/20639463/. 
36 Rau, “Medicare Cuts Payments To 721 Hospitals With Highest Rates Of Infections, Injuries.” 
37 “Adherence to the CDC’s Infection Definitions and Criteria Is Needed to Ensure Accuracy, 
Completeness, and Comparability of Infection Information - Nhsn-Reporting-Signed.pdf,” 
accessed February 25, 2017, https://www.cdc.gov/nhsn/pdfs/cms/nhsn-reporting-signed.pdf. 
38 Ibid.  
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Hospitals and medical facilities that report into NHSN have the option to report any and 

all HAIs beyond what is mandated. IPC is responsible for the surveillance, case 

investigation, and reporting of HAIs through NHSN. To meet the Hospital IQR, infection 

preventionists must review microbiology labs and inpatient charts to identify and report 

cases. Overall, this means that there are three mechanisms for hospitals to lose 

reimbursement for HAIs – failing to report them (identified during CMS audits), 

incurring any, and having such poor rates that they are in the lowest performing hospitals. 

IPC is responsible for the surveillance and reporting of the HAIs and data tied to these 

efforts. On top of federal reporting, states also have the option to institute their own 

penalties for healthcare-associated conditions, which include HAIs. A majority of states 

require hospitals to publicly report their HAIs as a means of incentivizing them to reduce 

HAI rates. For example, California has rules that allow it to fine hospitals upwards of 

$100,000 per designated HAI incident, especially if a hospital has repeated events.  

        Since this reporting and the associated performance metrics are tied to financial 

impacts, this role is particularly critical to the private interest of each hospital. Despite the 

previously mentioned responsibilities of IPC programs, the surveillance, reporting, and 

reduction of HAIs tied to any financial outcomes, becomes increasingly important to 

hospital administration. While IPC responsibilities often serve the public interest, the 

HAIs tied to reimbursement carries significant weight. The nonpayment rule and its 

impact on IPC will discussed more in Chapter 3 on HAIs, but it is a critical aspect of IP 

duties and the two are intrinsically linked. The private interests of hospitals to avoid 
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financial penalties has the potential to run counter to other IPC duties, putting IPC at the 

nexus of medicine, public health, and economics.  

Accreditation and Hospital Ranking Metrics 
In additional to surveillance, investigation, and reporting for CMS reimbursement, there 

are IPC duties (HAI surveillance, hand hygiene monitoring, education, and isolation 

rounding.) required for accreditation. These accreditation organizations often act as a 

proxy for CMS, meaning that CMS approves them to survey and provide accreditation. 

Hospitals have two options for national hospital accreditation: rely on the state health 

department, which is free, or pay a fee to have an accreditation organization. In either 

case, surveys are performed to assess the processes, practices, and quality of healthcare 

provided and if they identify conditional/immediate jeopardy findings (i.e. 

noncompliance is likely to cause serious harm, impairment, or death), the hospital is at 

risk for losing accreditation and potentially third-party payments. While it might seem 

odd to pay an accreditation organization to perform the task that is free from the state 

health department, many hospitals prefer these organizations as they provide guidance on 

fixing the problematic findings, but also add a level of quality that goes beyond state 

surveys. For hospital accreditation organizations, the two most commonly used in the 

United States are Joint Commission and Det Norske Veritas Healthcare (DNV). 

Following the accreditation organization survey, CMS does have a 30-day window to 

visit the survey to assess the quality of care and other regulatory compliance measures. 

Unfortunately, given the limitations of CMS staffing and the findings that they lack the 

bandwidth to truly assess hospital data, this is an unlikely occurrence. Per one DNV 

hospital surveyor I recently spoke to, “CMS is so backlogged, I know hospitals who 
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haven’t been visited in seven years.”39 Recent attention has actually been drawn to some 

of these organizations as they lack validation in their findings and frequently miss 

significant safety concerns during their surveys.40 Since these accreditation organizations 

act as a proxy for CMS, discrepancies on their part would mean that hospitals have the 

stamp of approval while still having major findings.  

      In addition to accreditation, hospitals may opt to apply for measures of excellence and 

ranking, like that of U.S. News and World Report and the Leapfrog Group. These are 

voluntary ranking organizations that evaluate data submitted to hospitals and compare 

across the nation. Hospitals pay annual fees, undergo annual reporting, and frequent 

surveys to acquire these accreditations and rankings. For example, hospitals only have to 

submit data to U.S. News and World Report, whereas Joint Commission accreditation 

involves data reporting and surveys done by a Joint Commission expert.  

         Regardless of what form reporting requirements take for accreditation, they all 

require some infection control data, whether it be the rate of HAIs or the percentage of 

certified infection preventionists. Certain national excellence ranking bodies, like U.S. 

News & World Report, require reporting of certain HAIs that are measured against 

benchmarks created against data from the previous year, which creates a constantly 

decrease data goal. This accreditation body also gives additional points for hand hygiene 

and percentage of certified infection preventionists above a designated threshold. 

                                                
39 Linda P., Accreditation Organization Findings - HonorHealth, DNV, February 18, 2019. 
40 “A Broken Chain of Hospital Reporting,” ContagionLive, accessed June 13, 2017, 
http://www.contagionlive.com/contributor/saskia-v-popescu/2017/05/a-broken-chain-of-hospital-
reporting. 
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Reporting requirements are an extremely taxing and time-consuming responsibility and 

recent Association for Professionals in Infection Control and reports have found that 

roughly five hours per day for an IP are spent on such work.41 The Association for 

Professionals in Infection Control also notes that many IPs feel burdened by the time 

requirements to comply with CMS reporting requirements, which also impacts the 

amount of time that is available for frontline education and observations. Despite the 

daily time consumption for such work, hospitals depend upon this reimbursement, which 

makes these IPC duties at the very nexus of health and profits. The intense pressure to not 

only report the data but also avoid HAIs creates a unique relationship between financial 

incentives and behavior in healthcare.   

 
2.2.2. Literature Review Regarding IPC Program Justification, the Efficacy of 
Government Intervention, and the Role of IPC in Biodefense 
The wide scope of infection prevention duties translates to a substantial amount of 

literature that ranges from efforts to increase hand hygiene to new technology, like UV 

disinfecting systems, as a means of reducing costs and time spent on disinfection efforts. 

This section will evaluate the IPC literature regarding hospital practices and operations, 

CMS reporting and the non-payment rule, cost of HAIs and IPC programs, and hospital 

preparedness efforts. The section on the efficacy of the CMS non-payment rule will set 

the stage for the chapter on HAIs and the challenge of government intervention in the 

private sector when it allows market failures that impact a public good. One particular 

trend seen across the literature is the focus on the individual responsibility to IPC instead 

                                                
41 “APIC,” accessed February 24, 2017, http://text.apic.org. 



 44 

of the wider, more systemic issue of institutional albatross. Throughout the IPC literature, 

there is little mention of the political and cultural barriers for IPC efforts, but rather many 

choose to focus on economic barriers. There are several studies that have been done 

looking to the cost of HAIs and the impact of reducing costs relative to the cost for IPC 

programs. The literature that performs cost-benefit analysis of infection prevention and 

analyzes the economic burden of HAIs tends to emphasize the cost constraints in 

healthcare and growing need to reduce HAIs. Unfortunately, none of these studies 

employ a political economy framework that truly addresses the lack of IPC utilization 

and investment as a result of market failures, the role/impact of government intervention, 

and the drivers for IPC utilization. There are three main themes within the IPC literature; 

practices and operations (outbreak control, evidence-based practices, and surveillance 

programs), CMS reporting, and cost of HAIs.  

 
2.2.2.1. Cost of HAIs and Infection Control Program Justification 
There is a body of literature that looks to the costs of HAIs and that of IPC programs, but 

few integrate the two to really address the cost effectiveness of IPC programs. Overall, 

the literature reveals a significant HAI cost compared to IPC program costs and a 

somewhat ambiguous body of literature on the actual staffing of these programs. As 

Murphy noted, IPC programs are frequently considered cost centers rather than sources 

of revenue, which means they are a target during budgetary cuts.42 Given the growing 

attention to reducing medical costs and an already competitive market, it’s not surprising 

that several sources would seek to look at IPC through the lens of cost analysis. Most of 

                                                
42 Murphy, Alvarado, and Fawal, “The Business of Infection Control and Epidemiology.” 
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the studies highlight the cost of HAIs in relation to the cost of IPC programs. Anderson et 

al. looked at the expenditure of HAIs within a network of 28 hospitals, assessed their IPC 

program costs, and what reduction in HAIs would pay for the programs. They found that 

the annual cost of HAIs for this network was $26 million and that hospitals budgeted a 

median $129,000 for their IPC programs, noting that the median annual cost of HAIs was 

4.6 times that budgeted for IPC within individual facilities.43 Very few took the approach 

of Graves, who looked at actual cost effectiveness and IPC strategies, which addressed 

incremental benefits and effects.44 This is especially relevant as the actual efficacy of the 

IPC programs must be considered when evaluating cost-benefit analysis. Ultimately, it 

would be beneficial to have a stronger body of literature and research surrounding the 

cost of HAIs and cost of IPC programs at both individual and system-wide hospitals. 

Overall, the literature highlights the high costs of HAIs and that even limited prevention 

from the programs would be beneficial. Considering that the total cost for the five major 

infections (ventilator-associated pneumonia, surgical site infections, clostridium difficile, 

catheter-associated urinary tract infections, and central-line associated bloodstream 

infections) was recently estimated to be $9.8 billion within the United States, it’s not 

surprising that even minimal reductions would cover the cost of IPC programs.45 CMS 

reported that for FY2018, 751 hospitals would be penalized for poor performance related 

                                                
43 Anderson et al., “Underresourced Hospital Infection Control and Prevention Programs.” 
44 Nicholas Graves, “Economics and Preventing Hospital-Acquired Infection,” Emerging 
Infectious Diseases 10, no. 4 (2004): 561–66. 
45 Zimlichman et al., “Health Care–Associated Infections.” 
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to healthcare-acquired conditions.46 This means that these hospitals would receive a 1% 

penalty to their Medicare payments, which can result in hundreds of thousands of dollars 

(or millions) in loss. In comparison, a survey done by the professional IPC organization 

found salaries ranging from $67,000-$97,000. Depending upon the size of a hospital, 

financial penalties from HAIs can be upwards of several million dollars. From personal 

experience, when working at a five-hospital system staff with 10 IPs, the hospital system 

received financial penalties from healthcare-acquired infections alone that were over $1.2 

million dollars for one year (total penalties were $3.21 million. Even at the high end of 

the salary scale, the cost of the IPC program across five hospitals was below that of the 

financial penalties from poor HAIs. Unfortunately, due to privacy, there is very little 

information on the true dollars lost by individual hospitals as a result of HAI rates in 

comparison to the cost of their IPC programs. 

           Lastly, there are several studies that have attempted to look at the staffing and 

structure of IPC programs, which has been loosely understood for years. This particular 

set of studies tried to address the median staffing of IPs based off the number of hospital 

beds. Infection prevention researchers Stone et al. especially drew attention to the 

changing recommendations for IPs per hospital beds.47 They noted that the first Study on 

the Efficacy of Nosocomial Infection Control (SENIC) from 1980 recommended 1 full-

time equivalent (FTE) IP per 250 occupied beds however, a more recent study done by 

                                                
46 Jordan Rau, “Medicare Penalizes Group Of 751 Hospitals For Patient Injuries,” Kaiser Health 
News, December 22, 2017, https://khn.org/news/medicare-penalizes-group-of-751-hospitals-for-
patient-injuries/. 
47 Stone et al., “Staffing and Structure of Infection Prevention and Control Programs.” 
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the CDC’s National Nosocomial Infections Surveillance Systems (NNIS) required 1 FTE 

IP per 100 hospital beds and then 1 FTE for each additional 250 beds. Currently though, 

they note that the CDC’s NHSN requires at least one trained (i.e. experienced and usually 

CIC certified) IP to be in charge of the program and significant training for all IPs. A 

2018 study by infection preventionists Barles et al. found that when staffing needs were 

reviewed, an effective IPC program needed 1.0 FTE IP for every 69 beds.48 The trend 

across the literature underscore a growing burden on the IPC program as responsibilities 

increase for IPs. The staffing of IPC programs has becoming more debated as a 

significant time is spent on surveillance and data work for reporting requirements. 

Unfortunately, there is little information on the actual number of IPs per hospital. APIC 

publishes total membership numbers but these fail to differentiate between active IPs, 

how many IPs are in within each healthcare facility, and other specific details.  

      
2.2.2.2. CMS Non-payment Rule 
As the CMS non-payment rule will be heavily discussed in the chapter on HAIs, the goal 

of this section is to act as an introduction to the uncertain outcomes and the debated 

efficacy of the regulatory effort. I will also discuss a report from the U.S. Government 

Accountability Office on the challenges that hospitals face when implementing evidence-

based practices related to patient safety. Aside from the literature on the operational 

components to IPC, another vital theme is the CMS reporting requirements and non-

payment rule. The literature surrounding the regulations pulls back the curtain as what is 

                                                
48 Rebecca Bartles, Angela Dickson, and Oluwatomiwa Babade, “A Systematic Approach to 
Quantifying Infection Prevention Staffing and Coverage Needs,” American Journal of Infection 
Control 46, no. 5 (May 1, 2018): 487–91, https://doi.org/10.1016/j.ajic.2017.11.006. 
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really happening in the marriage between IPC and hospital administration, as well as the 

utilization of IPC. One particular focus within the IPC literature is regarding HAIs, 

reduction efforts, and the efficacy of the 2008 CMS nonpayment rule. The 2008 CMS 

rule was initially created with the hope of making patient care safer and incentivizing 

hospitals to increase the quality of care. Unfortunately, a majority of the literature points 

to the inconclusive benefits of the CMS rule. While some sources, like researchers 

Waters and Peasah cite reductions in some HAIs, there is a considerable body of 

literature that points to the inconclusive relationship between the financial penalties and 

reduced HAIs. Waters did find a reduction in central-line associated bloodstream 

infections and catheter-associated urinary tract infections following the rule, just as 

Kawai saw a reduction in billing rates for catheter-associated urinary tract infections 

however, many of these rates leveled off after a period of time. Interestingly, much of the 

literature regarding the actual outcome of the 2008 HAC rule on HAIs has failed to 

mention IPC and generally focuses on infection and billing rates. In one analysis, medical 

researcher Lee noted that they hypothesized the policy would have greater effects on 

hospitals in states that didn’t have preexisting mandatory reporting but were surprised to 

find that while there were reduced catheter-associated urinary tract infection rates, it did 

not impact central-line associated bloodstream infection rates. Moreover, “in this national 

evaluation of the effect of the CMS policy of nonpayment for preventable complications 

on patient outcomes, we found no evidence that financial disincentives reduced infection 

rates. We found no subgroups of hospitals where patients appeared to benefit from the 
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implementation of this policy.”49 Lee et al. have provided considerable literature that 

actually points to the role of IPC and surveyed IPs regarding the impact of the new CMS 

policy on infection prevention efforts.50 Their analysis found that while the rule brought 

forth increased attention to preventing targeted HAIs, it also resulted in resources shifting 

away from non-targeted HAIs and an unclear relationship between this new engagement 

and better patient outcomes. A majority of the literature assessing the efficacy of the 

CMS non-payment rule tended to focus on overall HAI rates but there have been sources 

that discussed negative outcomes tied to the regulation. The 2015 CDC/CMS 

communique highlighted poor provider diagnostic methods to avoid HAI findings as well 

as IPs being overruled in their reporting to avoid penalties. Stanford researchers Bastani, 

Goh, and Bayati, pointed out that while the rule sets financial penalties, CMS does not 

have the capacity to monitor HAI reporting and relies on hospitals self-reporting. Their 

analysis assessed state-level variations in reporting and found contradictions in HAI 

reporting that suggested upcoding (i.e. claiming infections are present on admission or 

coding for higher reimbursement to compensate for financial loss if penalties occur). 

Based on their findings, they estimated that 10,000 of 60,000 annual reimbursement 

claims for infections claimed to be present on admission (18.5%) were upcoded, which 

would cost Medicare $200 million.51 Whether it be in inconclusive data or findings of 

                                                
49 Lee et al., “Effect of Nonpayment for Preventable Infections in U.S. Hospitals.” 
50 Grace M. Lee et al., “Perceived Impact of the Medicare Policy to Adjust Payment for Health 
Care-Associated Infections,” American Journal of Infection Control 40, no. 4 (May 2012): 314–
19, https://doi.org/10.1016/j.ajic.2011.11.003. 
51 Bastani, Goh, and Bayati, “Evidence of Upcoding in Pay-for-Performance Programs.” 
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hospitals engaging in dishonest behavior, the literature is ripe with questions about the 

truth efficacy of the CMS non-payment rule. 

       One particular analysis looked at HAI prevention strategies in non-federal U.S. acute 

care hospitals and Veteran Affairs Medical Centers (CMS does not pay for services at 

Veteran Affairs hospitals, meaning that they aren’t subject to the non-payment rule). This 

study surveyed hospitals in 2005 and 2009 and found that in non-federal hospitals, there 

was a significant increase in HAI prevention prioritization while VA hospitals reported 

no change in facility prioritization.52 While all hospitals increased their practices to 

prevent HAIs between 2005 and 2009, those affected by the CMS non-payment rule 

made substantial changes to prioritize HAI prevention. Despite these differences, there 

was still an increase in prevention practices, regardless of hospital type, which the 

authors noted that “despite its perceived importance, the non-payment rule may not be the 

primary driver.”53 This study done by medical researchers Krein et al. echoes the same 

sentiment found by Lee, Schuller, and Bae, which highlights the increase in quality 

initiatives but reveals the inconclusive relationship between CMS-forced engagement and 

significant reduction of HAIs. There may be a debate within the literature on the impact 

of the CMS non-payment rule, but there is an absence of recognition for the role of IPC 

in this process. While the contention is dwindling regarding the efficacy of the CMS rule, 

new topics have sprung up the in literature regarding time spent on CMS-targeted HAI 

                                                
52 Sarah L. Krein et al., “Preventing Hospital-Acquired Infections: A National Survey of Practices 
Reported by U.S. Hospitals in 2005 and 2009,” Journal of General Internal Medicine 27, no. 7 
(July 2012): 773–79, https://doi.org/10.1007/s11606-011-1935-y. 
53 Krein et al. 
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surveillance and how such intense hospital focus on reducing nonpayment has led to a 

perversion of its original intentions.54  

      The U.S. healthcare system is complex and a mixture of private, federal, and vastly 

unique facilities. A 2016 Government Accountability Office (GAO) report on hospital 

implementation of evidence-based practices to strengthen patient safety found that 

hospitals face significant challenges.55 The report found that hospitals struggled to 

implement evidence-based patient safety practices, like using proper antiseptics, due to 

three roadblocks; obtaining data to identify adverse events in their own hospital, 

determining which patient safety practice should be implemented, and ensuring that staff 

consistently implement the practice over time. This GAO report focuses on the CMS 

nonpayment programs and financial incentives placed upon hospitals to improve their 

quality of care, which includes some of the CMS-linked HAIs.  One of the main 

challenges lies in data collection and extraction, which hospitals site as a problem that 

requires them to invest in costly electronic health record systems and hiring data analysts. 

Moreover, some reported that the data may be too out-of-date to help identify adverse 

events and implement change. In addition, hospitals report issues ensuring staff are 

consistent with their implemented practices, which often requires constantly monitoring 

patient outcomes and the challenge of convincing physicians to change their clinical 

                                                
54 Parrillo, “The Burden of National Healthcare Safety Network (NHSN) Reporting on the 
Infection Preventionist”; “CMS Validated Hospital Inpatient Quality Reporting Program Data, 
But Should Use Additional Tools to Identify Gaming Report (OEI-01-15-00320) 05-01-2017,” 
accessed May 29, 2017, https://oig.hhs.gov/oei/reports/oei-01-15-00320.asp. 
55 United States Government Accountability Office, “Hospitals Face Challenges Implementing 
Evidence-Based Practices,” February 2016, https://www.gao.gov/assets/680/675390.pdf. 
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behavior if it is inconsistent with evidence-based measures. While this report does not 

focus solely on HAIs, it draws attention to the challenges that overall patient safety 

efforts have in facilitating change.  

     Beyond HAIs and regulatory efforts to tie reimbursement to infections, IPC challenges 

also exist in the realm of hospital biopreparedness. HAIs may have government 

intervention efforts to correct for the market failures, but there are other IPC 

responsibilities that impact patient safety, public health, and national biodefense. 

 
2.2.2.3. Hospital Preparedness and IPC 
While the breadth of infection control literature is substantial, there is a considerable gap 

regarding the relationship between IPC and biodefense or as a preparedness tool. 

Biodefense has typically been defined as strategies to protect against acts of bioterrorism 

and later amended to include biological threats that arise from nature and accidental 

events. The culture surrounding biodefense tends to focus on medical countermeasures, 

decontamination, biosurveillance, surge capacity, and workforce within hospitals. This 

section will address the literature on hospital infectious disease preparedness, followed by 

an overview of the funding opportunities available to hospitals, as well as the regulatory 

requirements for emergency preparedness. While I will discuss the funding and 

regulatory aspects of emergency preparedness in healthcare, it is important to note that 

these are not infectious disease or IPC-focused, but rather broad emergency preparedness 

funds and regulatory requirements. Understanding these nuances regarding what is 

available to and required of hospitals though is important in that gives context to how 

hospital administrators opt to either prioritize or ignore biopreparedness and IPC. 
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      The Blue Ribbon Study Panel on Biodefense report highlights these aspects as well 

the need for biodefense leadership and a more coordinated approach to biological 

threats.* The 2017-2022 Hospital Preparedness Program (HPP) Performance Measures 

Implementation Guide focuses on surge capacity, triage, and staffing challenges. The 

HPP report concentrates on hospital preparedness during public health events, like 

medical equipment and personnel availability, but makes no mention of infection 

control.56 The Johns Hopkins Center for Health Security has published several reports 

over the years on the role of hospitals in biodefense efforts, as well as the implications of 

substandard hospital bio-readiness. These include The Health Sector Resilience Checklist 

for High-Consequence Infectious Diseases, the Next Challenge in Healthcare 

Preparedness: Catastrophic Health Events report, and the Hospitals Rising to the 

Challenge: The First Five Years of the U.S. Hospital Preparedness Program and 

Priorities Going Forward reports.57 All of these reports dance around the role of 

                                                
* The Blue Ribbon Study Panel is a private entity formed in 2014 to provide assessment and 
recommendations for U.S. biodefense efforts.  
56 “2017-2022 HPP Performance Measures Implementation Guidance - Hpp-Pmi-Guidance-
2017.pdf,” accessed April 25, 2017, 
https://www.phe.gov/Preparedness/planning/hpp/reports/Documents/hpp-pmi-guidance-2017.pdf. 
57 Eric Toner, MD1; Matthew P. Shearer, MPH1; Tara Kirk Sell, PhD1; Diane Meyer, RN, 
MPH1; Hannah Chandler1; Monica Schoch-Spana, PhD1; Erin Thomas Echols, PhD2; Dale 
Rose, PhD2; Eric Carbone, MBA, PhD2, “Health Sector Resilience Checklist for High- 
Consequence Infectious Diseases—Informed by the Domestic US Ebola Response” (Johns 
Hopkins Center for Health Security, 2017), http://www.centerforhealthsecurity.org/our-
work/pubs_archive/pubs-pdfs/2017/HCID_Final_Report_05.23.2017.pdf; Toner, E., Franco, C., 
Waldhorn R., Norwood A., Watson, M., “The Next Challenge in Healthcare Preparedness: 
Catastrophic Health Events” (Center for Health Security, January 2010), 
http://www.centerforhealthsecurity.org/our-work/pubs_archive/pubs-pdfs/2010/2010-01-29-
prepreport.pdf; Authors:Eric Toner, Richard Waldhorn, Cyrstal Franco, Brooke Courtney, Kunal 
Rambhia, Ann Norwood, Tom Inglesby, Tara O’Toole, “Hospitals Rising to the Challenge: The 
First Five Years of the U.S. Hospital Preparedness Program and Priorities Going Forward” 
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infection control without actually citing it as a major component to biodefense and 

preparedness efforts. These reports mention IPC sparingly without pointing to the vital 

role the programs and practices have within hospital preparedness and response. A 2015 

report issued by the Johns Hopkins Center for Health Security, Jump Start, concentrates 

on government response to biological crises and again, despite the inclusion of a 

healthcare system response section, it focused solely on operational and surge capacity. A 

recent article from healthcare preparedness researchers Vasa et al. on enhancing 

preparedness for highly contagious diseases discussed simulations and exercises 

regarding the hospitalization of patients with MERS-CoV. Not only was infection control 

(and infectious diseases physicians) far down on the list of included representatives, but 

not surprisingly, they found that staff experienced challenges adhering to infection 

control practices.58 Interestingly, the researchers noted that conversations should include 

individuals with expertise in infection control, but that was the extent of discussions 

regarding the IPC program and its involvement in treating MERS patients. Exceptions to 

this trend include infection control researchers Shadel, Rebmann, and Clements, who 

focus on not only the importance of IPC during disasters and bioterrorism, but also the 

role of infection preventionists. In her survey of infection preventionists and public health 

nurses, Rebmann found that “focus group participants emphasized the importance of 

public health partnering with infection control professionals as part of disaster planning. 

                                                
(Center for Health Security, March 2009), http://www.centerforhealthsecurity.org/our-
work/pubs_archive/pubs-pdfs/2009/2009-04-16-hppreport.pdf. 
58 Angela Vasa et al., “Advancing Preparedness for Highly Hazardous Contagious Diseases: 
Admitting 10 Simulated Patients with MERS-CoV,” Health Security 15, no. 4 (August 2017): 
432–39, https://doi.org/10.1089/hs.2017.0003. 
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Infection control professionals are often the liaison between public health and hospitals in 

a community; therefore, establishing a partnership enhances a community's ability to 

more effectively respond during a disaster.”59 A 2018 Report by the Office inspector 

General (OIG) of the U.S. Department of Health and Human Services assessed hospital 

readiness to emerging infectious disease threats following the 2013-2016 Ebola 

outbreak.60 The surveyed hospital administrators reported a higher level of preparedness 

but noted that emergency preparedness personnel often lacked the specialized knowledge 

required for infectious disease threats. Moreover, administrators noted that it was difficult 

to integrate procedures specific to emerging infectious diseases, specifically IPC, into 

emergency plans and that responding to such events was out of the comfort zone for 

emergency preparedness coordinators. Unfortunately, very little of this report addressed 

IPC and the role these programs played during the outbreak. This gap also represents an 

oversight by hospital administrators to consider IPC during such an event. 

        While IPC has gained attention since the 2014/2015 Ebola outbreak, as seen in the 

2015 Blue Ribbon report’s emphasis on standardizing a process to develop and issue 

clinical infection control guidance for biological events, there is a systemic failure to 

include IPC programs. Most of the biodefense comments in the literature related to IPC 

are limited, and focus on the processes while neglecting the hospital programs 

responsible for ensuring such practices are followed. Much has been published regarding 

                                                
59 Rebmann, Carrico, and English, “Lessons Public Health Professionals Learned From Past 
Disasters.” 
60 U.S. Department of Health and Human Services Office of Inspector General, “Hospitals 
Reported Improved Preparedness for Emerging Infectious Diseases After the Ebola Outbreak,” 
October 2018, https://oig.hhs.gov/oei/reports/oei-06-15-00230.asp. P. 15. 
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hospital preparedness following the Ebola cases in 2014 and despite its overwhelming 

emphasis on infection control, there is sparse mention of IPC as a link between providers 

and administration or as the connective tissue within hospitals, let alone between public 

health and healthcare. Interestingly, a 2004 survey study from the American Journal of 

Infection Control looked at hospital preparedness based off a mass casualty checklist and 

bioterrorism preparedness questionnaire.61 The survey found that the hospitals were 

underdeveloped in critical capabilities such as isolation, decontamination, and syndromic 

surveillance. While the article described an overall focus on operational aspects like 

surge capacity and volume of medical supplies, there little attention to the IPC program 

and infection control practices (isolation and education). What is particularly interesting 

about this article is that despite its publishing from an IPC journal, the researchers 

pointed to limited preparedness capacities yet fail to discuss the role of IPC, which would 

remedy such deficiencies. Palmore et al. reviewed the challenges of managing patients 

with Ebola at the National Institute of Health medical center, and while they heavily 

emphasized IPC policies and training of staff in advance, they failed to mention who 

would be doing the training (IPC) and had little emphasis on management of coordination 

efforts.62 On the other end of the spectrum, infectious disease epidemiology researchers 

Morgan et al. surveyed IPs regarding the lessons learned from hospital Ebola preparation 
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Mass Casualty Disaster Plan Checklist: Results of a Statewide Survey,” American Journal of 
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62 Tara N. Palmore et al., “Challenges in Managing Patients Who Have Suspected or Confirmed 
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and found that not only were patient management preparedness plans coordinated 

primarily by IPs, but that hospital Ebola preparation efforts required “extraordinary 

resources, which were diverted from routine infection prevention activities.”63 This 

consistent oversight supports the ongoing theme of siloing IPC from existing hospital and 

healthcare worker practices while pointing to the relevance of IPC failures. 

Unfortunately, this review also reveals a substantial gap within the IPC literature 

regarding the political and cultural barriers to its limited utilization.  

 
Funding Hospital Preparedness 
In efforts to improve hospital preparedness, the Hospital Preparedness Program and 

Public Health Emergency Preparedness (PHEP) cooperative agreements provide funding 

that hospitals are able to apply for. In the FY2019 budget, $254.6 million is estimated for 

the Hospital Preparedness Program and $660 million for Public Health Emergency 

Preparedness, to fund health security programs.64 The 2015 Blue Ribbon report also 

noted the importance of minimizing the redirection of Hospital Preparedness Program 

funds by capping management and administrative costs at 3% and assessing the impact of 

the program. Hospital preparedness funds that are federally sourced represent only 

1/100th of one percent of the National’s total healthcare spending.65 The slow decrease in 

funding of the Hospital Preparedness Program continues to challenge these efforts, 

especially when ASPR utilizes 7-10% for administrative expenses. Furthermore, the 
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report asked that there be a financial incentive for hospitals to prepare for biological 

events, linked to CMS incentives and reimbursements on top of establishing a biodefense 

hospital system that would tie in with CMS funding. The report calls for mandated 

hospital highly infectious disease preparedness as a requirement for accreditation and 

CMS funding. In December 2016, the Blue Ribbon Study Panel released a report on the 

status of these action items. Of the previously mentioned requests, there was only partial 

action in instituting a process for incorporating feedback for IPC guidelines, capping 

Hospital Preparedness Program management and administrative costs, and stratifying 

hospitals in efforts to establish a biodefense hospital system. As the 2018 Blue Ribbon 

Study Panel report noted, current Hospital Preparedness Program funds and CMS 

directives “do not provide hospitals and other health care entities with enough financial 

incentive to pay for and maintain unused capability.”66  

 
Federal Regulation  
Outside of funding initiatives and programs, there have been two regulatory efforts to 

bolster the U.S. in terms of hospital readiness. While neither of these efforts are specific 

to infectious diseases or IPC, they could be utilized if a hospital chose to enhance hospital 

biopreparedness. The first is a regulation that was implemented by CMS and went into 

effect in November 2016, but was not implemented until November 2017. Posted in 

September of 2016, the final rule, Emergency Preparedness Requirements for Medicare 

and Medicaid Participating Providers and Suppliers, impacted 17 different kinds of 
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And Territorial Reinforcements Needed” (Blue Ribbon Study Panel on Biodefense, October 
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facilities, from hospitals to home health agencies and even organ procurement 

organizations. Hospitals are now expected to comply with the Emergency Preparedness 

Rule to maintain CMS reimbursement. Compliance is self-reported with this rule and is 

required for participation in Medicare, meaning that if a hospital is found non-compliant, 

they have one year to implement the requirements or risk losing their Medicare coverage 

as it a condition of participation. The final rule has four core elements that include 

communication plans, policies and procedures, risk assessment and emergency planning, 

and training/testing. In order to maintain compliance, hospitals are required to establish a 

plan based upon a risk assessment using an “all hazards” approach and to be updated 

annually, develop and implement policies and procedures based upon this plan, develop 

and maintain communication plans that comply with federal and state laws, maintain 

training and testing programs which include a full-scale exercise that is community or 

facility based and an additional exercise of the facility’s choosing annually. The CMS 

rule essentially required that hospitals maintain active emergency preparedness processes 

and engage in exercises. Unfortunately, in September 2018, a new proposed rule rolled 

back some of these requirements in efforts to “relieve burden on healthcare providers by 

removing unnecessary, obsolete, or excessively burdensome Medicare compliance 

requirements for healthcare facilities.”67 This change was reportedly driven by CMS 

initiative, Patients Over Paperwork, which is expected to save healthcare facilities $1.12 

billion per year. The revisions to the plan now only require facilities to review and update 
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September 17, 2018, https://www.cms.gov/newsroom/press-releases/cms-proposes-lift-
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their emergency plan every two years rather than annually. The revisions also eliminate 

the requirement that the facility emergency plan includes documentation of efforts to 

contact local, tribal, regional, State, and federal preparedness officials as well as 

participating in collaborative efforts. Last, the training provision was changed so that 

after initial training, facilities would only be required to train staff on emergency 

preparedness every two years instead of annually. It is also important to note that all 

emergency plans and trainings are based upon what hazards the healthcare facility has 

identified through its risk assessment. Nowhere in the rule does it require infectious 

disease preparedness efforts, plans, or activities. This rule does force hospitals to engage 

in emergency preparedness exercises but ultimately is non-specific and left to the 

interpretation of the hospital and what it deems as hazardous. The Office of the Inspector 

General report regarding administrator attitudes towards infectious disease threats 

suggests that these are unlikely to be considered as a serious threat or vulnerability.  

         The second federal attempt to counteract hospital vulnerabilities to high-

consequence pathogens is the tiered hospital system for treatment of Ebola virus disease 

patients and other high-consequence pathogens. These directives seek to address critical 

gaps and vulnerabilities within the U.S. healthcare system emergency preparedness 

related to infectious diseases. These are steps in the right direction but are also deeply 

flawed. The CMS rule lacks specification and leaves hospitals open to allow competing 

interests to dictate preparedness efforts and recent changes to the rule make requirements 

even more lax. The tiered hospital approach also has its limitations. While heavily 

discussed in the chapter on Ebola, it is also important to note that there are over 60 Ebola 
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treatment centers and roughly 10 regional treatment centers, there are a limited total 

number of beds. As of 2017, there are 4,845 frontline healthcare facilities, 217 Ebola 

assessment hospitals, 63 Ebola treatment centers, and 10 regional Ebola and other special 

pathogens treatment centers. Unfortunately, little attention has been given in the literature 

to the state of frontline hospitals. Focus has tended to be on the treatment centers, but 

little is reported on their performance in drills, let alone that of assessment or frontline 

hospitals. A 2018 gap analysis on frontline facilities however, did find considerable flaws 

in hospital preparedness and infection prevention readiness.68 In short, while the 

intentions for these directives and regulatory interventions were well meaning and sought 

to address critical gaps, the problem of hospital preparedness and especially infectious 

disease preparedness, requires far more if hospitals are to be incentivized. 

     The gaps across the literature point to an important component to healthcare and 

public health that is frequently forgotten and under-utilized. There is a considerable gap 

in the literature in that IPC is not assessed from the political economy lens. The 

intricacies of regulatory efforts to change market practices that result in poor patient 

outcomes have not been discussed in the context of IPC. To address how IPC, patient 

safety, and public health are dependent on economic and political actions, a novel 

approach is needed. Assessing the private interests that compete with a public good (IPC) 

and how government intervention is often necessary to correct market failures is 

necessary to address the glaring failures in the U.S. healthcare system. Public goods, 
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which are goods that benefit all, like clean water or a lack of microbial resistance, play a 

large role in PE. Often, government intervention is required due to market failures that 

simply fail to provide and protect public goods. Unfortunately, market competition means 

that hospitals strive to become more efficient, lower costs, and increase patient 

satisfaction, which tends to encourage them to cut corners. The dilemma though, which is 

also seen within the agriculture industry, is that within such competitive and efficient 

markets, there is always a trade-off between better care and productivity.69 Better patient 

care and infection control tends to increase costs, even if these are correlated with 

efficiency and patient satisfaction. In the absence of significant penalties, how do 

hospitals invest in IPC and how does the federal payment structure for patient care impact 

incentives for hospitals investment in IPC? In the case of IPC, we can view HAIs and ill-

prepared hospitals as a result of market failures, which points to increasing rates of HAIs 

and spread of emerging infectious diseases in hospitals as negative externalities. The 

literature has revealed a considerable gap that this dissertation will attempt to address – if 

IPC is analyzed using a political economy framework, we can better explain the existing 

shortcomings that lead to rampant HAIs and healthcare vulnerabilities to high-

consequence pathogens and emerging infectious disease. In addition to utilizing the PE 

lens to address these failures, it is important to tap into the IP community to understand 

what is occurring in the frontlines beyond what is found in the literature. 
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2.2.3. Infection Prevention & Control Utilization Survey  
In effort to give a voice to the IPs within the United States and provide feedback from 

them to this dissertation, I created a survey to be distributed within the professional 

community through Survey Monkey. The original method for this section was to utilize 

the data collected from this survey and through a Freedom of Information Act (FOIA) to 

acquire data from CMS regarding the number of IPs who are employed per county or 

state and compare this with HAI trends to assess the possible association between the 

number of IPs per geographic unit and corresponding rates of HAIs. Unfortunately, the 

FOIA was denied as CDC could not remove facility-specific identifiable data. Prior to 

this response, it was agreed upon that a survey of IPs would be beneficial to get an 

overall impression for how the professional community views the CMS nonpayment rule 

in relation to their scope of practice, (e.g., if it reduces their abilities in other facets of the 

role) and if they feel supported in their current hospitals. While these changes limit the 

quantitative methodology to this research, the findings of those surveyed IPs supported 

several of the identified market failures and political economy framework. This section 

will provide graphs, descriptive statistics findings, and regression analysis to explain the 

findings. 

 
Survey Search Strategy and Data Collection 
Infection preventionists identified for the survey were found through professional 

listservs (APIC Today and Children’s Hospital Association infection prevention listserv), 

a LinkedIn infection preventionists group, and through personal correspondence with IPs 
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I know in the industry and through their professional contacts they forwarded the 

information to.  

     The survey was prepared with guidance from the dissertation committee chair, Dr. 

Koblentz and includes 15 questions to collect data on IPC program demographics and 

opinions regarding program utilization and prioritization. The questions and possible 

answers can be seen in Appendix G. It was submitted through George Mason 

University’s Institutional Review Board (IRB) Net for exempt status as all data would be 

de-identified, recruitment was voluntary, and there were no risks involved. The survey 

met and was approved for exemption category 2 (IRBNet #1162196-1) and was 

distributed following this designation. Survey Monkey was utilized to distribute the 

survey and collect data.  

 
2.2.3.1. Data Analysis and Results 
As of January 1, 2019, there have been 116 respondents, with all multiple-choice 

questions being answered. The following findings were reported by individuals taking the 

survey. The data provided below will correspond to the questions in the survey, 

beginning with demographics for those responding in terms of healthcare facility. (Figure 

2.2). 
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Demographics of Infection Preventionists 
Among respondents, a majority (70%) worked for non-profit hospitals and less than 10% 

worked for investor-owned (for profit) hospitals. Most of the IPs worked in facilities with 

less than 100 beds, followed by institutions with more than 400 beds. When questioned 

about IPC staffing, most (38.79%) reported 1 full-time IP, followed by 22% reporting 2 

IPs. An overwhelming majority of respondents stated that their IPC program reported to 

Figure 2.2 IPC Survey - Demographics 

Figure 2.3. IPC Staffing Per Hospital 
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the Quality Management department (70%), while 23% reported to Nursing and 5.8% 

reported to Medicine. In terms of those IPC programs and mandated reporting, an 

overwhelming majority report HAIs through NHSN (86%) and roughly 2/3 of IPs worked 

in states that had public reporting requirements for HAIs. (Figure 2.4.)  

 
Infection Prevention Duties 
As seen in Figure 2.5, a majority (74.77%) of respondents reported that the number one 

focus their hospital administrators have for the IPC program is NHSN HAI surveillance. 

This sentiment was heavily emphasized in the free-text comments (Appendix H). 

Following this, respondents ranked priorities in the following order: disinfection and 

sterilization, non-NHSN HAI surveillance/reporting/reduction, communicable disease 

reporting, education, and antimicrobial stewardship. Aside from “other”, infectious 

Figure 2.4. Reporting Requirements 
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disease preparedness was ranked the lowest in this question. Similar to the studies 

discussed in this chapter and that of Chapter 3, a majority of IPs spend a considerable 

amount on NHSN-related HAIs (for CMS reimbursement and/or state mandated 

reporting), including surveillance, case investigation, and reporting. 1/3 of IPs spend 

25%-50% while 1/3 spend 50%-75% on such duties, which supports reports of the 

considerable burden these reporting requirements place on IPC programs. (Figure 2.6). 

The differences between what hospital administrators’ priorities versus what IPs would 

like to invest their time is also vastly different. Hospital administrators overwhelmingly 

prioritize NHSN-related HAI work while IPs point to the importance of real-time 

education and rounding efforts that would address problems as they’re occurring on the 

units. This divergence supports my theory that IPC duties might run counter to the private 

interests of hospitals but that administrators ultimately build their IPC programs to meet 

their needs. 

    When asked which duties they wished there were more resources/time allotted for their 

program to perform (the second graph in Figure 2.5.), nearly 70% stated that 

environmental rounding (i.e. time on the hospital units addressing issues real-time with 

staff), followed by 57% reporting education. Interestingly, 25% reported a desire to spend 

time on non-NHSN HAIs while only 9.4% had a desire to focus more time on NHSN 

HAI duties. These findings indicate an awareness by IPs that not all HAIs are being 

addressed and the narrowing of duties.  
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Figure 2.5. Duties & Prioritization 
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Post-CMS Regulatory Efforts 
One of the survey questions focused on the impact of these HAI reporting requirements 

and if IPs felt it limited their program’s efficacy. Regarding the impact of the NHSN, 

state mandates, and other HAI focused accreditation agencies, 28% of IPs mildly agreed 

that such initiatives limited their IPC capacity to address other relevant concerns, while 

43% fully agreed. Nearly 26% did not agree with the statement that these mandating 

reporting requirements limited IPC program capacity. 

 
 
 
 
 
 
 
 
 

Figure 2.6. Time Requirements for NHSN Reporting 
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Administrative Support 
Surveyed IPs were asked to rank on a scale how well they felt supported by their hospital 

administration. Fortunately, a majority of IPs reported falling between somewhat 

supported and very well supported (74). (Figure 2.8). When asked if a request for an 

additional full-time IP or resource would be funded, 56% of respondents reported that it 

was not likely to be funded. Overall, a majority of IPs reported an unlikely chance of 

receiving additional support, while less than 8% stated it would likely be provided.  

Question 14 asked respondents that following the CDC/CMS communique regarding 

hospitals failing to report data, if they had been put in a situation where they were 

discouraged from reporting certain HAIs that are tied to reimbursement for financial 

penalties – 78.4% said no, while 15.5% said yes. (Figure 2.7). The findings of this 

particular question are reassuring that if HAI data is corrupted/not correctly reported, it is 

less likely due to administrative pressure on the IPC program. 

Figure 2.7. Response to CMS/CDC Communique 
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Statistical Analyses 
Outside of the descriptive data, statistical analyses were performed using SAS to assess 

several potential relationships within the survey findings. This analysis was done with the 

guidance and support of a data analyst for quality assurance. First, we tested was the 

potential relationships (i.e. correlation) between the number of hospital beds reported per 

facility (Question 2) and how many full-time IPs the hospital employs (Question 3).70  

Data was exported from Survey Monkey into Excel for analysis. Question 2 was turned 

into a scale so that <100=1 and >400=5, and N/A is missing (i.e. removed). The 

Spearman correlation (relationship between two ranked-ordered variables) was utilized, 

which found a correlation coefficient of 0.76359 and a p-value of <0.0001, meaning that 

there is a strong positive correlation between increasing hospital beds and full-time IPs.                                                                                                                                                                                                                                                                                                                                                                   

                                                
70 Rebecca Schneider and Saskia Popescu, “Infection Prevention & Control Survey Data” (SAS, 
March 17, 2019). 

Figure 2.8 Administrative Support 

0

10

20

30

40

Not at all 2 3 4 Very well
supported

How well do you feel your hospital 
administrations upports the infection prevention 

& control program?



 72 

     A second regression was performed to assess a potential relationship between 

reporting of HAIs to the NHSN (Question 5) and the time IPs reported they spend on 

those NHSN efforts (Question 9). After changing the variables into numbers to allow for 

Question 9 to be ranked, a Cochran-Armitage test was used (as there was a binomial 

outcome variable and an ordinal predictor variable). The p-value for this was 0.005, 

meaning that there is a trend in the proportion of yes and no responses across the groups 

of the predictor variables (i.e. the percent of time buckets). That being said, when a 

Spearman correlation was performed, there was no significant correlation. The few “no” 

responses to Question 5 are likely from IPs that do not report to NHSN or don’t spend 

time reporting, which is a small sample size (16) making any real conclusions about the 

relationships inherently limited. The Excel export and SAS codes/output can be seen in 

Appendix I.  

      Lastly, the question regarding a significant correlation between what kind of 

healthcare facility the responding IP worked for and how well they felt supported by 

hospital administration was tested. Questions 1 (category of healthcare facility) and 12 

(level of support) made this rather difficult as there were many categories for each answer 

and the sample size was rather small (116). We ultimately found that of the 116 

responses, 82 were from non-profit hospitals, which represented the majority of answers 

and combinations. Categories were combined for Question 1 to be non-profit, for-profit, 

state/country or federal, and long-term care facility/outpatient/other. For Question 12, 

they were categorized as not feeling supported at all/very little, medium level of support, 

or mostly supported/very supported. Even after these categories were combined, there 
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was no statistically significant association (p=0.2709). Interestingly, the level of support 

felt was pretty evenly distributed across each category of hospital.  

     These regression analyses performed on the potential relationships give insight into 

the association between number of hospital beds and IP staffing, time spent on NHSN 

efforts, and level of support across various kinds of hospitals. The statistically significant 

relationship between number of beds and full-time IPs was expected and supports the 

growing staffing ratios that have been seen in the literature. Also, the lack of a 

statistically significant relationship between category of hospital and feeling of support 

indicates that these feelings are likely felt across all kinds of hospitals, especially as the 

distribution was similar. The statistical analysis is helpful in identifying trends but 

perhaps one of the most insightful parts of the survey was the free-text question where 

IPs could discuss what they felt would enhance program efficiency. 

 
Increasing IPC Program Efficacy 
Lastly, surveyed individuals were asked what they felt would make the IPC program 

more effective in their facility. They were given a free text box to respond with whatever 

level of detail they chose. Of the 98 responses (see Appendix H for the whole list), here 

are some of the overall themes and commonly identified: 

 

• There needs to be less focus on HAI investigations that are related to CMS-related 

reimbursement (CAUTI, CLABSI, SSI) and more administrative support on HAIs 

and issues outside of these designated infections. 

• Understaffing and a general denial when requesting more staff. 
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• To make programs more effective, widespread, visible administrative support is 

needed. 

• More support from leadership (both nursing and administrative). 

• More attention to areas, like endoscopy, that have gained a lot of media attention. 

• When asked for hospital-wide drills related to Ebola or pandemic flu, there is no 

support.  

• The burden of reporting has begun to outweigh the benefits. 

• To be taken seriously and have concerns heard. 

• More time for education and knowledge growth. 

• A change in how infection prevention is viewed – not to be viewed as the bad 

guys/ bearer of bad news. Also, a stronger understanding of what IPC does and 

why. 

• It is difficult sometimes to focus improvement efforts with the continuous 

reporting requirements and validation from the state. 

• More time for rounding and time with frontline staff. 

 

A large percentage of the responses for this question indicated a need for additional full-

time employees and more time on the hospital units. This survey provides insight into the 

priorities and frustrations of IPs around the United States. While it is a small piece of this 

analysis, it underscores a profession that is understaffed, has a challenging relationship 

with hospital administrators, and spends a majority of time focused on NHSN-related 

reporting and surveillance. These responses support the application of a PE framework to 
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peel back the layers of economic and political forces in healthcare dictating priorities for 

a program that seeks to provide a public good. Moreover, IP staffing had a statistically 

significant association with the number of hospital beds, which supports the needs for 

more IPs as hospitals increase in size. Overall, this survey identified many of the same 

trends seen in previous studies: low staffing, heavy focus on HAIs tied to mandates and 

reimbursement, a desire to focus on other IPC efforts, and concerns with how the IPC 

programs are viewed by both administration and frontline staff. As one IP noted, there is 

a need for “a culture of prevention instead of reaction. Engaged and empowered frontline 

staff. Increased authority for the ICPs”, but there is also a desperate need for 

“administration and senior leadership (to) realize the importance of infection prevention.” 

This survey gives insight into the administrative priorities versus those of the IP, which 

supports the need for this analysis into the private interests of hospitals and how they 

often run counter to those of IPC.  

2.3. IPC Viewed Through the Lens of Political Economy 
Addressing the systemic IPC failures within U.S. hospitals in this new approach allows 

for the identification of political and economic variables that influence hospital practices. 

Furthermore, addressing this problem through a political economy lens is not only a 

novel approach, but also has the potential to explain the dynamics within U.S. healthcare 

that are not easily explained by HAI rates and post-outbreak reports. Using a political 

economy framework to analyze IPC helps to better explain the existing shortcomings that 

have led to unchecked HAIs and the spread of emerging infectious diseases, like Ebola, 

within hospitals. Moreover, this framework incorporates the notion of private interests. 

Private interests are those that tend to provide more benefits to the deciding party. Like 
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the theory of collective action and concentrated benefits, the notion is that those 

concentrated interests are often more represented than any diffuse majority interests. 

Employing the political economy framework begins with the identification of market 

failures, which are the inefficient distribution of goods and services in the free market, 

meaning that the market (in this case, the U.S. healthcare system) has failed to bring forth 

results that are in the best interest of society.71 Market failures are often recognized as a 

legitimate reason for government intervention, in order to correct the failure. As much as 

we wish the free market would work to ensure the equal distribution of goods and 

services, ensuring a focus on public goods and welfare, it simply does not. When this 

occurs, market failures occur. There are several kinds of market failures that often trigger 

government intervention; negative externalities carried by a third party, information 

asymmetry, and moral hazard. Each of the case studies within this dissertation will 

address market failures to identify the implications for IPC utilization. In some cases, 

there are multiple generations of market failures, meaning that after the government 

intervention to correct for the first market failures, a second-generation of them occurred 

in response. The second-generation of market failures can also be seen as organization 

response to incentives/penalties that displaces the goal of the intervention, i.e. Goodhart’s 

Law. Prior to addressing the market failures in each case study, the following sections 

will provide descriptions of the three kinds of market failures that will be utilized within 

this political economy lens.  

 

                                                
71 Alain Marciano and Steven G. Medema, “Market Failure in Context: Introduction,” History of 
Political Economy 47, no. suppl 1 (2015): 1–19, https://doi.org/10.1215/00182702-3130415. 
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2.3.1.  Categories of market failures 
Negative Externalities 
When market failures occur, there is often a resulting government intervention. There are 

several categories of market failures. First, negative externality, which is when a third 

party incurs some cost as a result of another’s actions. Externalities are “where an 

individual or firm’s actions have consequences for others for which he neither 

compensates nor is compensated.”72 They are considered spillover as a result of an 

“agent’s action that affect the welfare of others” and have resulted in serious social 

problems like air pollution and antimicrobial resistance.73 In the context of homeland 

security, O’Hanlon points to the necessity of government intervention as private 

motivation is insufficient. He highlights poor securities in laboratories that may allow 

terrorists easy access to pathogens.74 Negative externalities, like industrial pollution, 

often result in government intervention in regulation. The source of the negative 

externality may even attempt to justify their actions by pointing to the benefits and 

society sharing of the negative outcomes. Farquhar et al. of the Future of Humanity 

Institute, draws attention to the potential negative externalities of dual-use research of 

concern. They investigate the evaluation of research in terms of public health risks since 

many reviewers primarily focus on direct financial costs instead of externalities “such as 

                                                
72 Edward J. Balleisen and David A. Moss, eds., Government and Markets: Toward a New Theory 
of Regulation, 1. paperback ed (Cambridge, Mass.: Cambridge Univ. Press, 2012), p 19. 
73 Clifford Winston, Government Failure versus Market Failure: Microeconomics Policy 
Research and Government Performance (Washington, D.C: AEI-Brookings Joint Center for 
Regulatory Studies, 2006). 
74 O’Hanlon, Protecting the American Homeland. 
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the risks borne by the public from dual-use research.”75 Economist W. Kip Viscusi draws 

attention to the reality that companies generating externalities will choose the level of 

activity that garnishes them the most profits and if these externalities are imposed on a 

third party, and there’s not liability or regulation holding the company accountable, the 

company will continue to engage in risky behavior.76  

 
Information Asymmetry       
Next, there are market failures in the form of information asymmetry. While efforts are 

made to inform consumers through disclosures, there can be limited incentives for firms 

to disclose certain failures or poor outcomes. Information asymmetry highlights 

knowledge gaps between markets and end consumers, which muddies information 

regarding quality and reputation. Disclosure is important for protection of the consumer 

and information is considered a public good. Information asymmetries are imbalances 

that leave one party (the consumer) with less information and thus, less power. Fake 

advertising, failure to disclose information or relevant information, all create an 

asymmetry of information that prevents the consumer from making informed decisions, 

which could be potentially dangerous.77 Failure to disclose hazardous occupational 

exposures or promoting product outcomes that are false, are all ways that the consumer is 

unable to make informed decisions due to competitive market behaviors that result in 

                                                
75 Sebastian Farquhar, Owen Cotton-Barratt, and Andrew Snyder-Beattie, “Pricing Externalities 
to Balance Public Risks and Benefits of Research,” Health Security 15, no. 4 (August 2017): 
401–8, https://doi.org/10.1089/hs.2016.0118. 
76 W. Kip Viscusi, “Chapter 9 Regulation of Health, Safety, and Environmental Risks,” in 
Handbook of Law and Economics, vol. 1 (Elsevier, 2007), 591–645, 
https://doi.org/10.1016/S1574-0730(07)01009-2. 
77 Winston, Government Failure versus Market Failure. 
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failures. Consider the advertising of cigarettes, lack of nutritional information on food 

labels, or failure to disclose the safety failures of a car. Without all the information, the 

public is unable to make safe and informed decisions. Is there incentive for companies to 

disclose less than ideal practices if their work is already risky?  

 
Moral Hazard 
Moral hazard is another category of market failure attributed to risky behavior by people 

because they know someone else will bear the cost of the risk. Moral hazard can be seen 

when insured individuals put less effort into reducing the likelihood of the outcome they 

are insured against. O’Hanlon draws on the financial assistance given to the airline 

industry after the September 11, 2001 attacks. He notes that such a bailout, like those 

after the 2008 financial crisis, “create a moral hazard problem: they lead private firms to 

neglect undertaking as much security as they otherwise would.”78 While Farquhar et al. 

point to the benefits of liability insurance for balancing risks and benefits of dual-use 

research, they also highlight that such an approach could also increase moral hazard by 

making a researcher less responsible for the consequences of their actions. If there is 

protection through government intervention or insurance to reduce overall public harm by 

protecting one against a certain outcome, there’s often less motivation to really invest in 

costly practices to prevent such an occurrence. Why spend a lot of time and money fire-

proofing a house if you have fire insurance?      

 

     

                                                
78 O’Hanlon, Protecting the American Homeland. 
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2.3.2. Government Intervention 
In response to these market failures and the significant impact they have on society, 

government intervention is often necessary. Some market failures, like negative 

externalities (hazardous waste, outbreaks, and water pollution), tend to inflict significant 

societal costs, which can be minimized by government intervention. O’Hanlon uses the 

PE framework to highlight why private motivation is insufficient and eventually requires 

government intervention. Such intervention is justified for various reasons, like negative 

externalities (i.e. poor security in a laboratory allows terrorists easy access to dangerous 

pathogens). According to O’Hanlon, other justifications for government intervention, 

specifically in the private sector for homeland security, note that attacks don’t just carry 

with them material damage, but can undermine sovereignty and that intervention can 

often be justified “by the cost and difficulty of accurately evaluating security measures”, 

or that incomplete markets require intervention. 79 

     One kind of regulatory response to market failures associated with imperfect 

information involves disclosure requirements and certification. Disclosure requirements 

require firms to provide truthful, full information. Stiglitz cites the response of the 

meatpacking industry following the public outcry upon reading Upton Sinclair’s novel, 

The Jungle, as an example of certification intervention. The meatpacking industry was 

forced to establish a certification with the federal government as a means of rebuilding 

credibility since few would trust a private certifying company. Certification can be seen 

                                                
79 O’Hanlon. 
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throughout the food and drug industry as a means of reducing social costs and 

vulnerabilities due to market failures.  

     In response to the attacks on 9/11, there has been increased attention to the role of the 

private sector in homeland security, pointing to the social benefits of firms enhancing 

their security practices. Addressing homeland security through the private sector 

underlines several strategies for government intervention to help decrease vulnerabilities 

and social burden. Three specific options have been suggested; programs that internalize 

the costs of security to private markets by creating new standards or incentives that would 

make the business/customers face the full costs of possible losses, programs that would 

socialize the cost of security by having the government and taxpayers bear the cost of 

reducing losses, and programs that would provide the private sector with information on 

the risks for attacks, potential losses, and the opportunities to help reduce such losses.80 

Consider the impact of a chemical or biological research facility being attacked and the 

implications to the surrounding community. Following the 2001 Amerithrax attacks, 

government programs like the Hospital Preparedness Program (HPP) and increased 

funding for the Laboratory Response Network (LRN), responded to help reduce social 

costs through education, information sharing, and providing financial resources to 

increase preparedness and reduce vulnerabilities. Requiring additional insurance 

coverage and incentivizing the reporting of unsafe practices are also strategies that would 

internalize the costs of negative events like an outbreak or terrorist attack. These 

                                                
80 Richard D. Farmer et al., “Homeland Security and the Private Sector: A CBO Paper” (DTIC 
Document, 2004), 
http://oai.dtic.mil/oai/oai?verb=getRecord&metadataPrefix=html&identifier=ADA447162, p. 15. 
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interventions force industries to internalize costs through penalties or taxes, like the CMS 

nonpayment regulations tied to HAIs or laboratory review requirements for dual-use 

research work. Lastly, socializing the cost for reducing vulnerabilities is an option that 

can be seen in post-9/11 efforts through the establishment of new programs and rewards 

for private industry to take measures to reduce such vulnerabilities. Either of these three 

options or a combination of them have been suggested in terms of homeland security 

vulnerabilities within the private sector.  

       Farquhar et al. point to mandating liability insurance to force private markets to 

protect public goods, which would not only estimate the financial burden of risky 

research, but also allow funding sources to consider the social costs to the potential 

scientific burden.81 While this is a strategy for interventions that would reduce 

externalities, there is also the risk of moral hazard that comes with insurance. Often, 

insurance for the facility or project might create moral hazard, which provides little 

incentive to reduce such risks by spending additional funds on security measures. Limited 

liability insurance can also result in government intervention failures, as seen through the 

Price-Anderson Act. The act created a no-fault insurance system that caps the primary 

insurance and liability that nuclear power operators must carry, which means that beyond 

a certain dollar amount, the nuclear power industry isn’t responsible for damage to the 

public in the event of a disaster. This kind of limited liability protection can be seen 

following the Japanese Fukushima disaster in which companies had small coverage 

                                                
81 Farquhar, Cotton-Barratt, and Snyder-Beattie, “Pricing Externalities to Balance Public Risks 
and Benefits of Research.” 
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requirements against accidents (which did not cover natural disasters) and the 

government and taxpayers were forced to pick up the costs. Despite efforts to force 

industries to insure against events, it is easy for them to be swayed by interested groups 

or to encourage moral hazard. Such regulatory requirements can result in a new form of 

risky behavior due to firms feeling as if they are no longer solely responsible for failures. 

Moreover, if industry and lobbyists target this new standard or federal agency, the initial 

intent can be perverted and may no longer serve social interests. Despite the best interests 

of government interventions as a result of market failures, the public sector can also fail. 

Government bailouts for the airlines following 9/11 and the 2008 financial crisis provide 

a perverse sense of security for companies or sectors that they will receive cover in the 

event of a catastrophic event.  

       Government intervention can also create confusion and chaos if there is uncertain 

responsibility or jurisdiction. The post-Amerithrax challenges regarding decontamination 

of the sites highlight such confusion. Decontamination efforts for the seven Capitol Hill 

Site buildings with confirmed anthrax involved more than fifty organizations, millions of 

dollars, and considerable confusion.82 This reveals the frequent struggle to determine who 

is responsible for resource allocation, and determining incentives or penalties, as there 

may be too many or too few responsible parties within the federal government. Overall, 

there is a need for government intervention to correct for market failures, but such efforts 

are not always successful. A political economy framework will not only address the 

                                                
82 Reopening Public Facilities After a Biological Attack: A Decision-Making Framework 
(Washington, D.C.: National Academies Press, 2005), https://doi.org/10.17226/11324. 



 84 

responsible parties, incentives and penalties established to change behavior, but also 

address the outcome of these interventions and if they were successful.  

 
2.3.3. Political Economy in Healthcare and Infectious Disease Preparedness 
While political economy has been used to address homeland security, environmental 

pollution, and many other market failures, the framework can also be applied to IPC 

investment within healthcare. I theorize that administering a political economy 

framework to IPC reveals a much deeper and broader underlying issue: market failures 

lead to poor investment in IPC, generating significant social damage, and government 

interventions have been limited in efficacy. The hidden landscape of PE allows us to look 

at the private interests, influential incentives, and penalties that have been created to alter 

behaviors and reduce market failures. This novel approach will address the market 

failures that led to poor IPC investment and subsequent impacts to public goods seen 

throughout the two domains. Moreover, the explanatory power of the political economy 

framework reveals a soft underbelly within the U.S. healthcare system and biodefense 

efforts. The political economy framework allows this analysis to go beyond the scope of 

money and look to actual incentives and penalties within the healthcare market, how 

these impact IPC utilization, and the ultimate implications of such market failures and 

government intervention.  

       The two domains, HAIs and emerging infectious diseases, include several case 

studies that are ripe with market failures that have resulted in government intervention. 

Negative externalities, moral hazard, and information asymmetry can be seen throughout 

the healthcare sector in terms of HAIs. High rates of HAIs and nosocomial EID cases are 
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negative externalities inflicted upon society by market failures. CMS payment for 

operations and patient care provides little incentive for hospitals to invest in costly IPC 

practices to reduce HAIs. After all, why spend money on infection control when 

readmission for a HAI will only garnish additional reimbursement? The social costs of 

HAIs have only recently forced government intervention in the form CMS 

reimbursement regulations, which reduce payments based upon certain patient safety 

failures. Addressing information asymmetry through mandatory public reporting of HAIs 

and resistant infections is also a federal intervention attempt to reduce information 

weakness within the public. Unfortunately, these efforts have not been shown to be 

particularly effective and there are increasing concerns regarding the perversion of such 

intentions to ensure reimbursement and reputations are sustained. In the context of 

emerging infectious diseases, the implications of private interests dictating IPC utilization 

can be seen across several outbreaks. The existing state of IPC practice compliance is 

ripe with gaps and as private hospital interests may run counter to true program 

utilization, these gaps can result in hospitals acting as amplifiers of disease during 

outbreaks. Consider the outbreak of SARS-CoV in Toronto; basic IPC practices were 

neglected and a desire to reduce the burden of enhanced control efforts led to a second 

wave of cases. These events are not singular events, but rather a steady stream of 

emerging infectious disease outbreaks made worse by poor IPC throughout healthcare. 

These basic IPC measures should be a foundation of hospitals and yet there are 

competing interest for ensuring compliance and ongoing education. 
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           These two events are prime examples of political economy in healthcare and IPC. 

Not only does this reveal public sector failures, but continued information asymmetry 

market failures that ensure social knowledge of hospital HAI rates can’t be trusted. The 

aforementioned 2015 CDC/CMS letter to IPC programs highlights the perversion of these 

government incentives.83 Furthermore, concerns that hospitals are improperly coding 

patient data to avoid HAIs and thus financial penalties via upcoding, points to a 

secondary wave of market failures as a result of government intervention.84 Private 

interests within hospitals, focused on reimbursement and accreditation, encourage 

investment in IPC programs that fit their needs and not necessarily that of the patients or 

public. Incentives to receive full reimbursement may compromise and limit the 

fundamental purpose for IPC, turning it into a machine built for the needs of the hospital 

and avoiding financial penalties. From personal experience, I can attest to the extremely 

closed-door nature of hospital reporting and desire to avoid infections that result in 

economic loss. This intense scrutiny and stress encourage an environment where IPC 

practices are solely focused on those efforts related to reimbursement and public 

reporting, and not the broader scope of IPC duties, which neglects the public good of safe 

medical care and public health. Despite government intervention in terms of policies 

(public reporting requirements) and financial penalties (nonpayment rules), there has 

been limited success. Further analysis of how these market failures occurred and if 

government intervention was efficacious is necessary and the goal of this dissertation. 

                                                
83 “Adherence to the CDC’s Infection Definitions and Criteria Is Needed to Ensure Accuracy, 
Completeness, and Comparability of Infection Information - Nhsn-Reporting-Signed.pdf.” 
84 Bastani, Goh, and Bayati, “Evidence of Upcoding in Pay-for-Performance Programs.” 
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The competitive nature of healthcare heavily influences behavior and while the IPC 

literature tends to focus on individual actions, like hand hygiene, and infrequently looks 

to the institution, it fails to consider the broader PE context that involves the behavior of 

profit-driven hospitals in the greater context of IPC and patient safety. The efficacy of 

these programs and their utilization goes beyond the scope of patient safety and trust in 

healthcare though, but also trickles in biopreparedness efforts.  

 
Infusing PE Into Biopreparedness 
O’Hanlon and de Rugy utilize PE to look at homeland security, noting that government 

action is often necessary to provide adequate protection on private property and that the 

owners/users of such private property should generally pay for the additional costs. In 

this case, that government protection is also necessary for patient safety and even hospital 

preparedness. The 2001 Amerithrax attacks infused significant funding from biodefense 

and hospital preparedness to better handle acts of bioterrorism. Biopreparedness efforts 

received $60 billion in funding since 2001 to better protect the public from these acts and 

strengthen the healthcare infrastructure. The HPP provides between $200-350 million 

annually across each U.S. state and territory through grants to strengthen public health 

and healthcare preparedness. Despite these efforts to strengthen hospital response, a 

single patient with Ebola in Dallas, Texas, revealed a deeply unprepared system and 

systemic vulnerabilities. During the Ebola outbreak, it was expected that the CDC would 

swoop in and help hospitals should they receive a patient, which provided a false sense of 

security. Moreover, the creation of the regional Ebola treatment facilities acts as an 

insurance, and because of moral hazard, the preparedness efforts that were so taxing 
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during the outbreak have fallen. Intervention to ensure hospitals were prepared to handle 

mass casualties and influx of infectious patients, proved to be futile.  

          Healthcare, in most cases is private and inherently plays a crucial role in public 

health response and U.S. biodefense efforts. The competitive nature of business and 

healthcare means that these market failures are vast and political economy has significant 

influence beyond HAIs to emerging infectious diseases and biological threats. Market 

failures leading to HAIs and inability to handle unexpected infectious diseases will also 

impact biodefense efforts that rely on the stability and efficacy of U.S. hospitals. The 

inherent nature of the competitive business environment trickles into hospitals regardless 

of funding. There are 5,564 hospitals in the United States. Of these, 212 are federal 

government hospitals, meaning that political economy framework and the role of 

incentives and penalties within a competitive market, impacts a majority of U.S. 

hospitals.85 While hospital preparedness literature focuses on the operational components 

to readiness, this hidden landscape of political economy within healthcare has substantial 

influence on emerging infectious diseases and preparedness due to lack of investment in 

IPC. 

Conclusion 
These findings suggest that the political economy framework has substantial explanatory 

power regarding the market failures that result in lack of IPC investment and the 

implications for public health and biodefense efforts. The domains and case studies, like 

Ebola and the CMS nonpayment rule all present several puzzling failures that can be 

                                                
85 “Fast Facts on US Hospitals,” American Hospital Association, accessed April 27, 2017, 
http://www.aha.org/research/rc/stat-studies/fast-facts.shtml. 
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answered through a political economy framework that leads to the same end; these events 

are a result of infection prevention failures and the political economy context of 

healthcare handicaps IPC through lack of investment. There are a handful of the studies 

related to infection control that look to the review of HAIs and the economic 

implications. Reed and Kemmerly focused their work on the $4.5 billion annual 

healthcare expenses that result from HAIs, as well as the implications of the CMS 

payment rule linked to performance. They note that the IPC department within a hospital 

setting is “categorized as non-revenue producing. Funds dedicated to resources such as 

staff, education programs, and prevention measures are vastly limited.”86 This is perhaps 

the most substantive analysis regarding the attitude and utilization of IPC as a hospital 

investment. They note the excessive costs of HAIs in terms of specific infections. A 

patient who develops a surgical site infection can have an extended hospital length-of-

stay (LOS) by five days, which can increase their charges by $39,572, in which the 

hospital may not be reimbursed according to the CMS non-payment rule.87 Given that 

IPC is often considered a cost center and not a revenue generator for most hospitals, it is 

not surprising that the competitive healthcare industry lends itself to market failures that 

ultimate result in IPC efforts being narrowed to meet the private interests of the hospital. 

Even articles for hospital building design and construction discuss methods for 

revamping inefficient units and making them more revenue-producing through “less 

                                                
86 Deoine Reed and Sandra A. Kemmerly, “Infection Control and Prevention: A Review of 
Hospital-Acquired Infections and the Economic Implications,” The Ochsner Journal 9, no. 1 
(2009): 27–31. 
87 Reed and Kemmerly. P. 3. 
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stringent infection-control requirements.”88 Several researchers, like Pittet and Stone, 

draw attention to the need for convincing hospital administration of the value of IPC and 

seeing them as a return on investment. Several sources noted the need to dispel the 

common misperceptions “about the significance of HAIs, reimbursement, and cost saving 

associated with effective HAI reduction programs.”89 Some of these misperceptions 

include the beliefs that the incidence of HAIs in a healthcare facility is minimal, the 

additional cost of HAIs are offset by reimbursement, HAIs are an expected outcome for 

treating higher risk patients, and reduction efforts aren’t worth the investment. This is a 

consistent theme within the literature regarding IPC investment and hospital willingness 

to invest in IPC programs, especially during a time of minimal resources and funding, 

highlighting the intersection of political and economic impact on IPC utilization. While 

the literature focuses on the cost of IPC programs and HAIs, there has been no 

consideration for the overarching IPC failures and their ultimate source in terms of 

political economy. Even after the CMS nonpayment rule, hospitals have found ways 

around the penalties, which results in negative social costs in the form of HAIs and 

inability to prepare and respond to high-consequence pathogens. Furthermore, the 

narrowing of IPC measures to fit those needs of the hospital instead of the public, endorse 

a national healthcare system that is vulnerable for emerging infectious diseases. Infection 

                                                
88 “Hybrid Healthcare: Revamping Inefficient Inpatient Units to Revenue-Producing Outpatient 
Care,” Building Design + Construction, accessed May 30, 2017, 
https://www.bdcnetwork.com/blog/hybrid-healthcare-revamping-inefficient-inpatient-units-
revenue-producing-outpatient-care. 
89 “Making the Business Case for Infection Prevention,” February 7, 2011, 
http://www.infectioncontroltoday.com/articles/2011/02/making-the-business-case-for-infection-
prevention.aspx. 
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prevention and control is a public good that the competitive nature of healthcare has 

neglected and through market failures, caused a lack of investment. Even within this 

literature review and IP survey, the lackluster investment and narrowing focus of IPC can 

be seen throughout the two domains. The continued presence of IPC failures seen in 

HAIs and outbreaks of emerging infectious diseases, point to a hidden trend of hospitals 

building IPC programs to primarily serve private interests rather than public. The 

political economy framework has the potential to address the complex relationship of 

healthcare economics, politics, and the hidden landscape of hospital private interest that 

dictate a critical resource. This dissertation seeks to utilize PE as an explanatory tool to 

address the under investment in and utilization of IPC within the U.S. healthcare sector. 

The first and most complex approach to using this PE framework will involve HAIs as 

they represent the core of hospital private interests, patient safety failures, and 

government intervention.  
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CHAPTER 3 – Hospital-Associated Infections 

 
 
 

3.1. Introduction 
Hospital-associated infections (HAIs) are infections that occur due to hospitalization 

and/or medical treatment. These infections are often related to devices, like catheters or 

ventilators, and are a considerable threat to patient safety, despite proven preventive 

strategies. The CDC estimates that on a daily basis, one in thirty-one patients within the 

United States has at least one HAI. These infections are a considerable threat to patients 

in the form of morbidity and mortality, but also a burden to hospitals and society as a 

whole. Roughly 722,000 HAIs are reported annually within U.S. acute care hospitals and 

75,000 patients with HAIs die during their hospitalization. While this represents only the 

reported HAIs, the true burden is thought to be much larger and represents not only a 

large and growing medical problem, but also a public health threat. From 2000 to 2010, 

there was a 36% increase in HAIs and while the estimates are now considered low, 5% of 

acute hospital admissions will ultimately result in a HAI.90 Estimates place the annual 

cost of HAIs in the United States as high as $45 billion and as the healthcare expenditures 

continue to grow, the burden of HAIs will become heavier. HAIs represent IPC failures 

in patient care and that despite proven methods for prevention, the continued presence of 

these infections reveals fundamental failures within healthcare. There are evidence-based 

                                                
90 Patricia W. Stone et al., “CMS Changes in Reimbursement for HAIs,” Medical Care 48, no. 5 
(May 2010): 433–39, https://doi.org/10.1097/MLR.0b013e3181d5fb3f. 
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prevention methods for most HAIs and yet hospitals continue to fail, leaving patients and 

payers to suffer the costs. In the U.S. healthcare system, a paradox exists - despite studies 

showing IPC programs as impactful and cost-effective, hospitals continue to view them 

as cost centers. This chapter will not only explore the true prevalence of HAIs, but also 

who ultimately carries their burden and the reasoning for this paradoxical relationship – 

political economy. Moreover, I will discuss the multiple generations of market failures 

that occurred, both pre- and post-government intervention. Through the assessment 

within this chapter, the political economy framework will serve as an explanatory tool, 

illustrating how the private interests of hospitals prioritize profit and reputation over 

patient safety. Despite the ability to prevent HAIs by investing in process changes and/or 

better equipment, hospitals allowed HAIs to continue to rise and after federal intervention 

to drive change, engaged in risky practices to avoid financial penalties. The political 

economy framework addresses the problem of HAIs and IPC utilization from a lens that 

provides a stronger explanation for this systemic issue that has been resistant to 

intervention efforts.  

      This chapter will be structured in a different manner than the chapters on Ebola virus 

disease, SARS-CoV, and MERS-CoV. Explained in a linear fashion, the presence of 

political economy and market failures will be injected throughout the discussion of HAIs 

and CMS regulation for the sake of continuity and clarity. There was no singular event or 

outbreak that represents the market failures or government intervention, but rather 

continued healthcare failures and several iterations of government response in attempts to 

remedy a growing epidemic of HAIs. This chapter will first present the history and 
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definition of HAIs, the data and burden of this problem, specific outbreaks, and the role 

of IPC programs. Following this, there will be a discussion of the government 

intervention and regulations, market failures that occurred pre- and post-intervention, and 

an assessment of the overall efficacy of the interventions.  

 
3.2. The Slow Burn of Healthcare-Associated Infections  
Infections related to healthcare and medical treatment are not a novel problem or solely a 

product of modern medicine. This section will provide a history of HAIs and how the 

United States came to realize there was a problem. Following this, I will discuss the true 

definition of HAIs, with a focus on the definitions for those tied to CMS reimbursement. 

The goal of this section is to provide context for how the HAI problem came to be 

realized and that we have ultimately known about it for a considerable period of time. 

Realistically, patients have died from botched medical practices that resulted in infection 

since the concept of medicine was realized. The Hippocratic Oath implored physicians to 

do no harm, while providers of medicine have been, for centuries, aware of the harm their 

efforts might cause. The notion that medical treatment might cause harm and that 

hospitals are a source for disease is not a novel one. The esteemed nurse Florence 

Nightingale noted in the 1850s that hospital design and management (overcrowding, poor 

ventilation and lack of cleanliness) had a large role in patient safety and outcomes.91  

      More recently, the knowledge of disease transmission within healthcare has been 

realized. In in the 19th century, the Hungarian physician Ignaz Semmelweis realized that 

                                                
91 Author? “Historical and Changing Epidemiology of Healthcare-Associated Infections,” Journal 
of Hospital Infection 73, no. 4 (December 1, 2009): 296–304, 
https://doi.org/10.1016/j.jhin.2009.08.016. 
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hand hygiene was impacting patient mortality in labor and delivery units and that 

ultimately, infections were passed from person to person. Since this realization, we have 

worked to understand the role of physicians and healthcare workers in infectious disease 

transmission and control efforts. Introducing aseptic and antiseptic technique began 

gradually but it was not until more public events occurred that universal attention was 

drawn to HAIs and patient safety. Outbreaks in hospitals, especially of penicillin-resistant 

Staphylococcus aureus in hospital nurseries, slowly drew attention to the presence of 

healthcare-associated infections and the role of healthcare workers.92 While the first 

infection control programs were initiated within large, academic medical centers, the 

integration of public health practices like surveillance and epidemiology, began in the 

1960s. The mid-20th century is considered the most notable time for attention to HAIs 

and infection control efforts. The 1960s and 1970s saw the establishment and growth of 

hospital-based infection control programs. By the 1990s, it was the industry norm and 

nearly every American hospital had some form of an infection control program.93 

Professionalization of infection control practices is noted to have begun during the 1960s 

and 1970s, especially with the creation of the Association for Professionals in Infection 

Control and Epidemiology (APIC). During this time the CDC also became involved 

because while these programs were becoming for prevalent, there was no mandate for 

their presence or structure. The CDC established its first system for HAI surveillance in 

1970, with the National Nosocomial Infection Surveillance (NNIS) system, which would 

                                                
92 “Control of Health-Care--Associated Infections, 1961--2011,” accessed September 2, 2018, 
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93 “Control of Health-Care--Associated Infections, 1961--2011.” 
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be replaced by the National Healthcare Safety Network (NHSN) in 2005, located within 

the Division of Healthcare Quality Promotion of the CDC’s National Center for 

Infectious Diseases. NHSN is the most widely-used system for tracking and reporting 

HAIs, utilized by 25,000 healthcare facilities. This lack of IPC program requirements 

triggered the CDC to perform a large scientific assessment of hospital-based IPC 

programs. The 1974 Study on the Effectiveness of Nosocomial Infection Control 

(SENIC) reviewed 338 randomly selected hospitals to evaluate the efficacy of infection 

control programs on HAI reduction. Ultimately, the SENIC study found that roughly half 

of the surveyed hospitals had infection surveillance and control programs and that those 

hospitals with programs had significantly lower rates of HAIs than those without. The 

findings from the SENIC study provided scientific backing for infection control programs 

and triggered accreditation organizations to mandate the presence of such programs 

within hospitals. The Joint Commission, following the SENIC report, made it an 

accreditation requirement in 1976 that hospitals have infection control programs based 

off CDC recommendations. These findings also supported larger attention within the 

CDC and research organizations, towards infection control programs and the burden of 

HAIs. The 1990s and 2000s were ripe with research and publications that cited the high 

rates of HAIs and that they are ultimately, preventable. Cognizant of the increasing 

public attention to HAIs, many states passed legislation that mandated the public 

reporting of HAIs and the CDC worked to provide recommendation for future legislation. 

The attention to HAIs came to head with the 2008 implementation of the CMS mandate 

that would stop reimbursing hospitals for increased payments related to HAIs. While the 
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CMS regulations that tied HAI reporting and rates to reimbursement will be discussed 

later within this chapter, their presence along the HAI/IPC chronology is important. The 

implementation of government regulations surrounding HAIs is a more recent practice 

that sought to instigate change in a broken system.  

     Unfortunately, the impact of HAIs was not measured significantly until the 1990s and 

2000s, outside of independent studies and outbreaks. The presence of HAIs is not a novel 

or recent occurrence, but rather one that has been an obvious issue throughout history. 

The increasing public attention to healthcare safety failures and outbreaks did much to 

bring the issue of HAIs to prominence. The findings of the SENIC study solidified the 

efficacy and importance of IPC programs in combatting HAIs. As part of this new focus 

and establishment of mandates, the specifics of HAIs came into play. Ultimately, if 

hospitals were to make changes, exact definitions and criteria were needed. 

 
3.2.1. Defining Healthcare-Associated Infections 
By definition, HAIs can be any infection that occurs outside of the “present on 

admission” window. This section will explore the definitions for HAIs and how some are 

utilized for surveillance and reporting purposes. An infection is considered, by 

CDC/NSHN criteria, to be present on admission (POA) if the date of the event for a site-

specific infection criteria occurs during the POA time period, which is the day of 

admission, the two days prior to admission, and the calendar day after admission. In 

short, an infection is present on admission if it occurs within the first two days of being 

hospitalized. This applies to site-specific criteria, which does not include surgical site 
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infections, laboratory-identification events (MRSA in the bloodstream and Clostridium 

difficile), and ventilator-associated events.  

     The CDC’s NHSN definitions are the gold standard for healthcare surveillance as it is 

tied to CMS reporting. The NHSN definitions are extremely specific, broken down into 

several chapters, and updated annually. NHSN definitions include everything from repeat 

infection timeframes, device counts (for denominator data when reviewing device-

associated infections), date of event, secondary bloodstream infection attribution period, 

and common commensal organisms. NHSN HAI definitions go beyond those reported to 

CMS, which gives hospitals the options to perform surveillance (and even report) more 

HAIs than what is required of them. Without going too heavily into the details of NHSN 

criteria, there are a handful of major HAIs that make up the core of hospital surveillance 

efforts. The following HAIs types are reported into NHSN for hospital inpatients and 

therefore tied to CMS reimbursement: 

• Central line-associated bloodstream infection (CLABSI) – a device-related 

infection related to central venous catheters (a catheter placed in a large vein to 

administer medication or fluids). The presence of a central line can introduce 

bacteria into the bloodstream, which can be deadly.  

• Catheter-associated urinary tract infection (CAUTI)- a device-related urinary 

tract infection that is a result of bacteria and other microorganisms being 

introduced into the urethra, bladder, ureters, and even kidneys. Urinary tract 

infections are the most common HAIs.  
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• Surgical site infection (SSI) – an infection resulting from surgery that can impact 

the superficial skin, deep-tissue, and/or organ/space.  While some can be 

superficial, the deeper infections can be deadly. SSIs are unique in that their 

surveillance window extends to 30 and 90 days post-surgery (depending on the 

surgical procedure performed). 

• Laboratory-identified event (LabID) – There are two LabID infections reported 

through NHSN and tied to CMS reimbursement: Methicillin-resistant 

Staphylococcus aureus (MRSA) isolated from blood specimens and Clostridium 

difficile isolated from the stool. These infections are reported as either 

Community-Onset (CO, specimen collected in an outpatient or inpatient location 

≤ 3 days after admission to the facility) or Healthcare Facility-Onset (HO, 

specimen is collected >3 days after admission, i.e. on or after day 4).  

* Ventilator-associated pneumoniae (VAP)- a VAP or VAE is a lung infection due 

to the use of a mechanical ventilator (i.e. device-related). Not required for acute care 

hospital NHSN reporting or into CMS, but long-term care facilities are required to 

report.  

 

These designated HAIs receive the primary spotlight, but it is critical to understand that 

HAIs are ultimately any infection patients can get during medical treatment in healthcare 

facilities. While the listed HAIs are reported for NHSN/CMS purposes, it is left to the 

discretion of the hospital to do surveillance for all other HAIs. The small subset of HAIs 

tied to reimbursement and reporting will be discussed further in this chapter, but it is 
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important to note that narrowing this list inherently limits the available data on HAIs. It is 

considered best practice to do surveillance for all HAIs, regardless of reporting 

requirements, in order to identify trends and potential outbreaks. The aforementioned 

infections are the primary ones listed by the CDC but are also attached to CMS 

regulations surrounding reimbursement. There are reporting requirements for hospital 

outpatient programs, long term care facilities, inpatient rehabilitation facilities, and 

ambulatory surgery centers. HAIs are required to be reported for quality reporting 

through NHSN to CMS in long term care facilities as well inpatient rehabilitation 

facilities, but the inpatient hospital reporting occurred first as they were responsible for 

the largest prevalence of HAIs. These infections are given increased attention due to the 

high incidence across U.S. acute care hospitals. Once CMS had determined the specific 

HAIs tied to reimbursement, the next step for hospitals was reporting them. While the 

nuanced definitions of HAIs are updated every year, the surveillance and reporting 

requirements have not lessened, which can be extremely burdensome on infection 

preventionists.  

     
3.3. The Reporting of Healthcare-Associated Infections 
Understanding the true burden of HAIs has been a convoluted effort for decades. This 

section will discuss the history of reporting HAIs for data collection and then for CMS 

reimbursement, as well as the measurement tools that are used to assess prevalence and 

overall burden. Since NHSN reports HAIs in a specific rate and utilization data format, 

understanding the nuances to what these data points mean is important. Unfortunately, 

grasping the national prevalence of HAIs has not been easy. Newer information and 
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educational efforts from the CDC/NHSN have sought to fill this gap but understanding 

the true historical burden of these infections is fractured at best. Collection and analysis 

of national HAI data is a somewhat newer practice. The creation of the National 

Nosocomial Infections Surveillance (NNIS) System in 1970 began the first national 

collection and reporting of HAI data for participating hospitals (roughly 300). In late 

2004, prior to the transition to NHSN, NNIS published a report of summary data from 

January 1992 through June 2004. This report is considered the first significant and 

comprehensive release of national HAI data. While the literature is rich in cases of 

outbreaks within healthcare and studies to test novel approaches to reducing infections, 

the availability of larger, more comprehensive HAI data is ultimately dependent upon 

such national programs or considerably large studies. Focus on HAIs and support behind 

such initiatives goes hand in hand with these surveillance efforts. Even in countries with 

universal healthcare, like the United Kingdom, IPC and the impact of healthcare 

infections were not emphasized until the late 1980s.94  

     The 2004 NNIS report is unfortunately rather disjointed in that while it provides SSI 

data from 1992-2004, the rates of for CAUTIs and CLABSIs is from January 2002 to 

June 2004 and are broken down into types of intensive care units and pooled means. 

Better data can be found throughout the literature in which independent studies have 

utilized NNIS data to establish rates of infections. Jarvis et al. reviewed HAI rates in 

intensive care units from October 1986 to December 1990, finding that the median 
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overall infection rate was 9.2 infections per 100 patients or 23.7 infections per 1,000 

patient-days (when using patient-days as the denominator).95 Richards et al. used the 

NNIS data to study HAIs in intensive care units between 1992 and 1997, finding that 

primary bloodstream infections, pneumoniae, and urinary tract infections with invasive 

devices constituted the majority of HAIs.96 Banerjee et al. assessed 25,000 primary 

bloodstream infections found across 124 hospitals within the NNIS system from 1980 to 

1989.97 Their analysis found that coagulase-negative staphylococci has emerged as the 

most frequent cause of bloodstream infections and that there was a statistically significant 

increase of bloodstream infection rates across all studied hospital stratums. These are just 

a handful of studies utilizing the NNIS data to identify trends. It was not until the 

evolution of NNIS into NHSN that data reports became more prolific and comprehensive. 

For NHSN, the reporting requirements and analyzed data that is provided, is specific to 

the aforementioned common infections and not all HAIs. Reporting is narrowed to those 

HAIs that NHSN/CMS requires and allows for. While states may have different reporting 

requirements, this ultimately leads to gaps regarding the overall burden of HAIs within 

the United states. In the quest to understand the intricacies of HAI surveillance and 

reporting, it is important to first address the components that are required for hospital 

reporting.  
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3.3.1 NHSN Data Reporting and Analysis      
Prior to discussing the latest data, it is important to note that when reviewing national 

HAI data from NHSN, there were two shifts in data reporting. The first shift was in 2010 

when NHSN announced the use of a new data reporting mechanism that would move 

away from rates that failed to account for differences in patient populations and 

ultimately lost the ability to truly compare.98  The shift meant that reporting moved away 

from infection rates to the employment of the national standardized infection ratio (SIR) 

and standardized utilization rate (SUR). The SIR is a statistical measure that compares 

the number of HAIs reported to NHSN to the number of infections that are predicted 

based upon the national baseline. The SIR is unique in that it adjusts for patients of 

varying risks within each healthcare facility to better account for those patients and 

facilities that may be higher risk. The risk factors include type of patient care location, 

bed size of the hospital, patient age, and other patient risk factors. As the CDC notes, the 

SIRs are adjusted for those risk factors that impact a hospital’s incidence of HAIs. 2006-

2008 NHSN aggregate data, referred to as baseline data, was used as the standard 

population baseline for the U.S. and the SIR would account and adjust for several risk 

factors that were significantly associated with increases in infections. For example, the 

SIR accounts for the risk of surgical site infections by accounting for factors like 

diabetes, ASA score (American Society of Anesthesiologists score that is a measure of 

physical status. An ASA of 1 is a normal, healthy patient, while an ASA score of 5 is a 

                                                
98 Centers for Disease Control and Prevention, “The NHSN Standardized Infection Ratio (SIR): A 
Guide to the SIr,” March 2018, https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/nhsn-sir-
guide.pdf. 
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moribund patient who is not expected to survive), Body Mass Index (BMI), patient age, 

and if the hospital was an oncology hospital. When assessing the LabID data for 

Clostridium difficile, the SIR accounts for the type of test, number of intensive care beds 

within the hospital, if it’s a teaching facility, and other high-risk factors that might lead to 

more HAIs. A SIR is calculated by dividing the number of observed HAIs by the 

predicted number of HAIs (provided by NHSN). The predicted number of infections is 

measured is an aggregated local, state, and national level over a period of time. SIRs 

should be interpreted in that a SIR above one means that more infections were reported 

than predicted for the hospital, while a SIR less than one indicates that fewer infections 

were reported than expected, meaning that hospitals aspire to have a SIR of less than one.  

         The SUR is a mechanism for measuring devise use as that is the mode of exposure 

for most HAIs. The smaller the SUR for catheter use, the less exposure patients have to 

such devices that might result in CAUTIs. A newer data measurement tool has also been 

the Cumulative Attributable Difference (CAD), which is a measurement that shows the 

difference between the number of observed infections and predicted infections multiplied 

by the SIR goal (CAD= Observed number of HAIs – (Predicted Number of HAIs x SIR 

goal)). In short, the CAD shows the difference between the HAIs a hospital had and the 

more or less HAIs that could have occurred to reach a SIR of less than 1. If a hospital 

reported 12 CLABSIs for 2017 and had a SIR of less than 1, the CAD would calculate 

how many more CLABSIs they could have had to maintain the SIR goal. On the other 

spectrum, if the hospital had 23 CAUTIs and the SIR was above 1, the CAD would 

calculate how many CAUTIs they would have needed to prevent to keep the SIR below 
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one. The CAD allows IPC programs to give a specific, more tangible, approach to 

expressing the data and that a single infection can make the difference with the SIR, 

which is utilized by CMS for certain penalties based upon performance.  

       The second shift that occurred and should be noted when evaluating NHSN HAI data 

is the re-baseline that occurred in 2015. The SIR utilizes aggregate data for the number of 

predictions (i.e. accounting for the risk factors of each hospital and its patient population) 

that is pulled from NHSN data. When the SIR was first implemented, the data was as far 

back as 2006, but in 2015, NHSN sought to update the SIR data that predicted the 

number of infections for a facility or state. The 2015 “rebaseline”, as the NHSN called it, 

updated the original HAI baselines to strengthen the risk adjustment data. For acute care 

hospitals the baseline data to calculate predicted infections for CLABSIs and SSIs was 

from 2006-2008, while the CAUTI data was from 2009, and the hospital-onset 

Clostridium difficile and MRSA data was from 2010-2011.99 The “rebaseline” did not 

actually take place in 2015, but rather in January 2017, in which data for the SIR was 

now from 2015 across all HAIs reported to NHSN. This change simply updated the risk-

adjustment models that NHSN used to calculate the predicted infections used for SIRs. 

Following transition from NNIS to NHSN and the implementation of these changes, the 

availability and analyses of HAI data became much more prevalent. Since the 

establishment of NHSN, HAI data has been transformed to not only support better 

reporting and surveillance, but also the presentation of data to identify meaningful and 
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impacting changes. Unfortunately, the information and data provided by NHNS is only in 

relation to the most common infections, which represents an incomplete picture as to the 

overall HAI burden within the United States.  

 
3.4. Prevalence and Burden of HAIs 
Since reporting of HAIs has not always been a requirement for most hospitals, assessing 

the true burden, both in terms of prevalence and cost, has been challenging. This section 

will first present the major findings of data collection and analyses, providing context for 

why HAIs pose such a medical and public health threat. Within this analysis, I will 

highlight the convoluted public data for HAIs and how challenging it is to paint a full 

picture of the HAI burden in the United States. Next, I will discuss an outbreak at the 

National Institute of Health Clinical Center, pointing to the painful reality that if even the 

most prestigious hospitals struggle with HAIs, they are truly a formidable problem. The 

second portion will discuss the cost of HAIs, who pays, and how these infections pose a 

large and growing economic burden for the United States, among others.  

 
3.4.1. The Challenges of Understanding HAI Prevalence 
Perhaps one of the most frustrating realizations in IPC and during these analyses is that 

there is no singular data source for all HAIs within the United States. The problem is 

twofold; NHSN reporting is as comprehensive as it gets, but their focus on only on the 

five aforementioned HAIs. In the quest for understanding the overall burden of HAIs, the 

best source of incidence and prevalence data are from the NHSN/CDC and state public 

health department sites, and publications. This is not to say that other studies and 

literature are not relevant, but rather that the volume of data reported requires 
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considerable efforts and NHSN has worked to make such information available. There 

have been studies published from the CDC regarding national HAI data, but they are few 

and far between. In 1992, the CDC reported that two million people a year suffered from 

an HAI, of which 90,000 would die.100 The exception to this data desert would be the 

2014 HAI Prevalence Survey, which was a massive project undertaken by public health 

researchers from across the United States, to not only draw attention to the data 

disparage, but also to understand the prevalence of HAIs in acute care facilities across the 

country. The data from this survey provides the most comprehensive national information 

on HAIs. Larger, comprehensive reports, like the U.S. Government Accountability Office 

(GAO) 2008 report on HAIs in hospital note that these infections are estimated to be 1 of 

the top 10 cases of death within the U.S.101 While such information is helpful, it does 

little to break down exactly how many HAIs are occurring each year. 

     There have been three major sources for recent HAI data within the United States – 

two prevalence studies and NHSN’s HAI progress report cards. Each source has flaws 

and limitations, from those HAIs assessed to the number of hospitals reporting data, 

which severely limits the ability to accurately state the true prevalence of HAIs within the 

United States. Moreover, more recent data or that tied to NHSN is limited to the HAIs 

tied to mandated reporting for CMS purposes, which also narrows the focus of HAI 

information and response efforts.  
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       The HAI Prevalence Survey was published in 2014 and has been so influential that 

the CDC lists it in their HAI data site. Researchers surveyed 183 U.S. hospitals across 10 

geographically diverse states in 2011. Upon reviewing over 11,000 patients, they found 

that 4% had one or more HAI. The HAI Prevalence Survey also estimated the total 

infections within the United States, which has been used by the CDC and reported that 

roughly 721,800 HAIs occur within the United States on an annual basis. This study 

survey was repeated in 2015 with 199 hospitals to assess if there had been changes in 

HAIs due to the increase in national attention as well as additions to CMS pay-for-

performance programs.102 Unfortunately, as shown in the findings below, the 2011 data 

revealed that the CMS-reimbursement associated HAIs are not the majority of HAIs 

occurring. Of note, in the follow-up study, they completed omitted the other types of 

HAIs. In fact, the 2015 follow-up study that assessed changes in HAIs only provides data 

on those infections tracked by NHSN and no longer provides information on others, like 

eye, ear, nose, and throat infections or skin and soft-tissue infections. Below are the 

major findings between these two studies: 

• In 2011, researchers found that of the identified HAIs 21.8% were pneumonia, 

21.8% were SSIs, and Clostridium difficile was the most commonly reported 

pathogen, causing 12.1% of HAIs.103 Moreover, they found that the device-

                                                
102 Shelley S. Magill et al., “Changes in Prevalence of Health Care–Associated Infections in U.S. 
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associated infections that attract the most attention, only account for 25.6% of all 

HAIs. Combined with SSIs, they account for less than half of all HAIs (47.4%), 

meaning that the HAIs that are the main focus of NHSN and reimbursement-

linked efforts, are not the majority of HAIs occurring.  

• In comparison with 2011 data, the 2015 follow-up survey found fewer HAIs. 

3.2% of patients had HAIs in 2015, while 4.0% had them in 2011, likely due to a 

drop in surgical-site infections and urinary tract infection. Pneumonia, 

gastrointestinal infections, and surgical site infections continued to be the most 

common HAIs. Researchers did find that the risk of getting a HAI was 16% 

lower in 2015 after adjusting for age, devices, days from admission, and being in 

a large hospital (i.e. a lot of factors that contribute to getting a HAI).  

 

       What is particularly interesting about the 2015 data though is the absence of many 

other HAIs that were assessed in the 2011 survey. From skin and soft tissue infections to 

bone and joint or central nervous system infections, this data was omitted for 2015. 

Moreover, the authors failed to specifically report MRSA bacteremia, which was 

assessed in the 2011 study. Infections with Clostridium difficile also rose in 2015 and the 

authors did not provide an estimate of infections in the U.S. with the updated data.  

       While these two studies are the most comprehensive for overall burden, the largest 

analyses have been performed with the NHSN data. In 2017, the CDC reported HAI data 

from 2015 that was reported through NHSN and uses the 2015 baseline and risk-adjusted 

models. While this report focused on progress made in reducing HAIs, it also provides 
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2015 data on the national SIR (the goal is to decrease national and state SIR and stay 

below 1). The major findings of the HAI progress report include: 

• The number of hospitals reporting the HAI and ultimately found that the SIR for 

ventilator-associated events and abdominal hysterectomy SSIs was at or above 1. 

•  The CLABSI, CAUTI, SSI (colon surgery), C. difficile events and MRSA 

bacteremia, SIR was all below one, but not by much (i.e. for colon surgery SSI, 

the SIR was 0.999). Breaking down the SSI data more, they report that the 

national SIR at or above 1 occurred for the knee arthroplasty, abdominal 

hysterectomy, vaginal hysterectomy, coronary artery bypass graft, and peripheral 

vascular bypass surgery categories.  

• Many of the HAI categories only have a certain amount of hospitals with enough 

data to calculate a SIR (i.e. they might not use the devices for device-associated 

infections or perform those specific surgeries). Only 629 hospitals had enough 

data to calculate abdominal hysterectomy surgical site infection SIRs, while 3,180 

hospitals had enough to calculate SIR for Clostridium difficile infections. Given 

the volume of hospitals in the United States (excluding federal government 

hospitals and nonfederal psychiatric hospitals, 5,262 community hospitals were 

reported in 2019), even at the highest, the CDC’s NHSN is only capturing data for 

roughly 60% of the community hospitals, despite the CDC reporting that 95% of 

acute care facilities are participating in NHSN, which begs questions regarding 

the quality of data reported.  



 111 

• The CDC HAI website on data and statistics notes that on any given day, 1 in 25 

hospitalized patients will acquire at least one HAI.104 More recent updates state 

that 1 in 31hospital patients have at least one HAI.105  

• NHSN has also provided national 2015 SIRS calculated against historical 

baselines (2006-2009) which include total hospitals, regardless if the data was 

enough to calculate SIRS. At the most, 4,165 hospitals reported data in 2015. In 

2015, there were 27,029 catheter-associated urinary tract infections reported, 

27,313 central-line associated bloodstream infections reported, 2,091 abdominal 

hysterectomy surgical site infections, 9,280 colon surgery infections, 8,898 

MRSA bacteremia LabID events, and 101,610 C. difficile LabID events reported. 

Compared to 2014, only catheter-associated urinary infections decreased, while 

the rest either increased or had no significant change. Within this assessment, 

there was also a prediction of those infections studied – a total of 223,647 HAIs. 

 

        These three analyses have been the largest to address the prevalence of HAIs in the 

United States.  Additional information on the prevalence or incidence of HAIs is a 

patchwork of information from the literature. Other findings include: 

• The 2009 Scott report on the annual direct medical costs of HAIs estimated 

290,485 SSIs per year, 92,011 CLABSIs, 52,543 VAPs, 449,334 CAUTIs, 
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178,000 Clostridium difficile infections, among others to account for 1,737,125 

HAIs per year within the United States.106  

• In 2000, the Institute of Medicine’s book To Err is to Human: Building a Safer 

Health System noted that in the past twenty years, the incidence of HAIs within 

the United States has increased by 36%.107 Klevens et al. attempted to estimate 

the number of HAIs within the United States in 2002, finding that 1.7 million 

cases occurs, of which 33,269 were among newborns in intensive care 

nurseries.108 This study used data from NNIS, the National Hospital Discharge 

Survey, and the American Hospital Association Survey to estimate that 98,987 

HAI-associated deaths occurred in 2002.  

• A study performed in 2011 by Lessa et al. noted that hospitalizations 

for Clostridium difficile infection doubled from 2000 to 2010 in nonpregnant 

adults. These numbers are expected to continue climbing and based off U.S. death 

certificates, it is the leading cause of gastroenteritis-associated deaths. Every year, 

it is estimated that Clostridium difficile causes half a million infections and in 

2011, 29,000 people died within thirty days of their initial diagnosis.109 
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      While there is patchwork of findings on HAIs and their prevalence within the United 

States, the bottom line is that they are a continuing problem is that is unlikely to resolve. 

With 2015 as the most recent year for comprehensive HAI data, supplemental analyses 

that may be more recent have smaller data sets but are also less likely to be narrowed by 

the CMS/NHSN scope of focus. One in 31 hospital patients will acquire at least one HAI 

on any given day in the United States. 3% of hospitalized patients in 2015 had one or 

more HAI and there were an estimated 687,000 HAIs in the U.S. acute care hospitals that 

year. 72,000 patients with HAIs died during their hospitalization in 2015. Most damning 

was the revelation that CMS-associated HAIs are not the majority of HAIs occurring and 

the volume of deaths related to HAIs placed it as the fifth leading cause of deaths in acute 

care hospitals within the United States.  

       Unfortunately, understanding the true problem of HAIs within the United States is 

problematic. The lack of data on overall case counts instead of SIRs and the focus on just 

five HAIs translates to significant information gaps. Across the literature, it can be 

wholly agreed upon that HAIs represent a significant problem within the United States 

and are a serious concern for patient safety. Pulling from the most basic information, the 

fact that one in thirty-one hospitalized patients will acquire a HAI today, is deeply 

concerning. The truth is that even the most accomplished, renowned hospitals struggle 

against IPC failures and nosocomial outbreaks.  

       In 2011 an outbreak of Carbapenem-resistant Klebsiella pneumoniae caused 

infection in 18 patients at the U.S. National Institute of Health Clinical Center. This 

facility is known as an elite, advanced, and innovative healthcare center that often is a 
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role-model for many in healthcare. Unfortunately, even within the most impressive 

facilities, infection control failures can and do occur. While Klebsiella pneumoniae tends 

to cause infection in intensive care units and immunocompromised patients, there has 

been an increase in resistant strains over the years. The outbreak began with the June 

2011 transfer of a patient with a known Carbapenem-resistant Klebsiella pneumoniae 

colonization from a New York hospital. Contact isolation precautions and a private room 

were utilized during the two 24-hour stays within the intensive care unit but in early 

August 5th, another patient’s tracheal aspirate culture grew Carbapenem-resistant 

Klebsiella pneumoniae, which was concerning as they never shared rooms or even units. 

Further sequencing of the isolates found that they belonged to the same lineage. In the 

following weeks, a trend of a case-per-week became the norm until they had reached 17 

total cases in January 2012. Ten of the Carbapenem-resistant Klebsiella pneumoniae-

colonized patients died, six of whom were a result of the infection itself (bloodstream 

infections), while the other four had other morbidities.  

       The hospital was able eventually able to halt transmission by implementing a series 

of strict infection prevention practices as it became clear that normal practices were not 

being followed. Such measures included strict cohorting of colonized patients to avoid 

sharing of hospital equipment and healthcare workers with other patients, identification 

of colonized patients through three rounds of rectal surveillance cultures for all hospital 

patients, placing all intensive care unit patients in contact isolation precautions 

(regardless of colonization status), strict enforcement of hand hygiene, universal use of 

gloves and gowns for all visitors entering patient rooms, restrictions on patient activity 
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and visitors, dedicated medical equipment, and extensive cleaning and decontamination 

of the intensive care unit and all rooms with hydrogen peroxide vapor.110 As a result of 

this, the NIH Clinical Center now screens every patient transferred from another care 

facility for resistant infections, every patient in the intensive care unit is screened twice a 

week, and every patient throughout the hospital is screened monthly.  Even more, the 

hospital created a wall within the intensive care unit to physically separate the colonized 

patients and hired monitors to ensure healthcare worker compliance to PPE and hand 

hygiene. At one point, they employed nine monitors and performed several 

environmental swabs, which identified the resistant organism on a ventilator, despite 

being cleaned with bleach twice. Eventually, the enhanced infection prevention efforts 

paid off and transmission was halted. When pressed for a reason that they did not alert 

the public earlier to the event, the Clinical Center spokeswoman Maggie McGuire noted 

that not only is the infection not mandated to be reported to the CDC, but that “There 

are . . . hospital-acquired infections in almost every hospital in the country,” she said. 

“It’s happening everywhere.”111 All of these measures during and after the outbreak are 

not only costly but point to the challenges of controlling an outbreak within a healthcare 

setting. When regular IPC practices are not followed, outbreaks occur, and these often 

result in costly control measures. Despite the NIH Clinical Center being an elite facility, 
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 116 

IPC failures occurred across several months, facilitating the spread of a resistant 

organism and costing lives. If even the most prestigious hospitals struggle with IPC, a 

new method for approaching the matter is needed and the PE framework has the capacity 

to explain this endemic problem within the U.S. healthcare system. While hospitals may 

focus on profits and private interests, failing to see the bigger picture of HAIs, the 

financial burden of these infections is far wider and more impacting than many realize.  

 
3.4.2. Cost of HAIs 
The cost of healthcare-associated infections goes beyond the lives lost and morbidity of 

an infection, as such outcomes carry with them significant financial burden. There have 

been several studies done to evaluate the cost of HAIs, both in terms of individual 

infection cost and also the overall burden to the U.S. healthcare system. The current 

literature on the financial impact of HAIs tends to focus on infection healthcare costs (i.e. 

the cost to treat) and the overall national burden in terms of direct medical costs. This 

section will first address the existing data on the actual cost of infection, followed by a 

discussion on the implications of the financial burden and who ends up carrying the 

hardship. The current framework in healthcare and the IPC industry focuses on the cost 

of infection but not necessarily who ends up getting the final bill. This should be seen as 

in indication of not only a gap within the literature, but also the need for IPC utilization 

and HAIs to be assessed with a PE lens.  

 
Overall Costs of HAIs By Infection 
There is inherent variation in the hospital infection cost as patients, hospitals, and 

medical providers are unique in their needs and medical interventions. In general, if a 
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patient acquires a HAI, there is a cost associated with the prolonged hospitalization. It is 

estimated that a patient will have an extended hospital stay of 1-4 days for a CAUTI, 7-9 

days for an SSI, 7-21 days for a CLABSI or bloodstream infection, and 7-30 days for 

pneumonia. Analysis regarding the burden of Clostridium difficile in 2008 found that 

infections have resulted in $4.8 billion in excess medical costs to U.S. acute care 

hospitals.112  

         Infection-specific data is available for the main HAIs. In some cases, a CAUTI can 

cost anywhere between $600-$5,000 while prolonged CLABSI infections can exceed 

$50,000 in costs. Stone et al. provided one of the most recent and comprehensive 

analyses on HAI costs, reporting that the average costs are $25,546 for a SSI, $36,441 for 

a CLABSI, $9,969 for a VAP, and $1,006 for a CAUTI.113 Anderson et al. utilized more 

stringent inclusion criteria to assess only those studies which estimated the attributable 

cost of getting a HAI, finding that the estimated costs are $10,443 for a SSI, $23,242 for 

a CLABSI, $25,072 for a VAP, and $758 for a CAUTI.114  

         These studies were reviewed within a CDC-commissioned report by economist R. 

Douglas Scott in 2009 to address the direct medical costs of HAIs within U.S. hospitals. 

Scott’s findings established a range for the main five HAIs (found in Appendix B). The 

report addressed the direct costs of treating HAIs within the United States by using two 

different Consumer Price Index (CPI) adjustments to account for the rate of inflation. The 
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findings report that the overall annual direct medical costs of HAIs to hospitals within the 

United States ranges from $28.4 billion to $33.8 billion (adjusting to 2007 dollars and 

using the CPI for all urban customers) and $35.7 billion to $45 billion (after adjusting to 

2007 dollars using the CPI for inpatient hospital services).115 This report was limited in 

that it only calculated five major sites for HAIs, but included several components to 

social costs of HAIs – direct hospital costs (fixed costs like buildings and equipment, 

variable costs like medications, food, consultations, and treatments), indirect costs 

(lost/wages, diminished work productivity, mortality, income lost by family members, 

short term and long term morbidity), and intangible costs (psychological costs, pain and 

suffering). The Scott reported provides the most comprehensive analysis of the cost of 

HAIs within the United States, but since its release in 2009, there have been some 

updates. 

      Zimlichman et al. performed a meta-analysis of costs and financial impact of HAIs on 

the U.S. health care system. Their 2013 analysis found the continued variability of 

infection costs on a per-case basis; CLABSIs were the most expensive ($45,814), 

followed by VAPs ($40,814), SSIs ($20,785), Clostridium difficile infections ($11,285), 

and CAUTIs ($896).116 The total annual costs, they found, for the five major infections 

were $9.8 billion, with SSIs contributing the most to overall costs (33.7% of overall cost), 

followed by VAPs (31.6%), CLABSI (18.9%), Clostridium difficile (15.4%), and 

CAUTIs (<1%).  
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    While this dissertation focuses on HAIs within the United States, it is important to note 

the overall burden globally. The World Health Organization estimates that for every 100 

hospitalized patients, 7 in developed and 10 in developing countries will acquire at least 

one HAI. In Europe, HAIs are reported to cause 16 million extra hospital days, 37,000 

deaths, and the burden of disease is estimated to cause a financial loss of €7 billion in 

direct costs only. Unfortunately, there is a general lack of data and studies done on HAIs 

within developing countries. The cost of such infections is even less documented. A 

report from 1993 in Brazil estimated that the economic burden of HAIs was equal to $18 

million, whereas intensive care units in Mexico report an overall HAI cost of $12,155 per 

infection. The prevalence differences were drastic – in developed countries, the 

prevalence of HAIs was much smaller (4.5% in U.S., 11.6% in Canada, 6.7% in France, 

and 5.1% in Norway) versus that of developing countries (14.0% in Brazil, 18.7% in 

Mali, 13.4% in Turkey, 17.8% in Morocco).  

 
Who Gets Stuck with the Large Bill? 
The shear economic burden of HAIs is astounding and even one infection can be 

devastating to the patient and payer. HAIs are estimated to cost up to $45 billion a year 

but the financial burden is spread across many healthcare payers. Recently, CMS released 

the 2017 National Health Expenditures, which described the national health spending for 

the United States. The report provided several important findings for understanding the 

burden of healthcare spending. First, the national health spending grew at a rate of 3.9% 

in 2017 reaching $3.5 trillion, and hospital spending accounted for 33% of total 

healthcare spending in 2017, which was $1.1 trillion. In terms of where these funds come 
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from (i.e. who pays), private health insurance accounted for 34% ($1.2 trillion) of total 

healthcare spending, which was a 4.2% increase in 2017, while Medicare spending 

accounted for 20% ($705.9 billion), and out-of-pocket spending accounted for 10% 

($365.5 billion).117 In early 2019, they also released the 2018-2027 projection of national 

health expenditures, reporting that health expenditure is expected to grow roughly 5.5% 

annually until 2027.118 Within this projection, CMS estimates that Medicare spending 

growth will average 7.4% from 2018-2027 and private insurance spending growth will be 

4.8% during that timeframe. Each hospital has a different demographic of patients and 

while one hospital might have a majority of patients with Medicare, another might have a 

payment structure entirely different. The Kaiser Family Foundation provides data on 

health insurance coverage of the total population by state, with the most recent data from 

2017. The majority of states have between 40-55% of the population using employer 

insurance, while Medicare is less than 20%.119 There are some variances though as 

Alaska has 9% using Medicare while West Virginia is high at 18%. The U.S. Census 

reported that 91.2% of people had health insurance coverage, of which 67.2% was private 

health insurance and 37.7% was government. Medicare accounted for 17.2% of that.120 
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Despite these variances in hospital payers, it is important to appreciate that efforts to 

harness CMS payments as a mechanism for change are limited to 20% of patients within 

the United States. 

       There are four groups that ultimately incur the cost of HAIs: the patient, the payer 

(CMS, private insurance, or out-of-pocket), the healthcare facility, and society. The first, 

is the cost that falls upon the patient. As mentioned in the previous section, HAIs can 

result in additional lengths of stay and complicated recoveries. Patients incur indirect 

costs like lost wages or diminished productivity and forgone leisure time, while there are 

also intangible costs like the psychological costs (anxiety and grief), pain and suffering, 

and even changes in social functioning or daily activities. Depending on the healthcare 

insurance the patient uses, there is a likelihood they will have to pay some portion of the 

medical bill, which will be higher due to a longer, more costly length of stay. These 

additional lengths of stay not only increase the cost of hospitalization and medical care, 

but also translate to time loss for the patient in the form of work and home absences 

which can incur secondary costs, like child-care and loss of pay. If the patient pays out of 

pocket, the medical costs of a HAI can be as much as 2-2.5 times higher than those 

without HAIs.121 While a majority of the studies focus on overall cost of HAIs and not 

necessarily who is paying them (outside of CMS), the shear notion that a surgical site 

infection can cost over $20,000, should give insight into just how immense the financial 

burden of a HAI would be for the patient who pays out of pocket. Coupled with the 
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indirect costs the patient might have to incur due to lost productivity and potentially long-

term health complications, the costs of HAIs extend beyond the hospital and insurance 

provider and can be devastating to the patient.  

       The second group incurring the cost of HAIs is the payer, whether that be CMS, 

private insurance, or the patient (out-of-pocket). While CMS can decrease their payouts 

through the non-payment program if hospitals have high rates of HAIs (i.e. SIR of 1 or 

more) or fail to report them, these are still a small cut of the pie. When the non-payment 

rule was first implemented, CMS estimated nationwide payment impacts of $20 million 

and then growing to $50 million in subsequent years. Despite these expected savings due 

to the new rule, independent studies have found that it is likely much lower and as little 

as $2.4 million nationwide.122 Identifying the true financial penalties that CMS recoups 

from hospitals is challenging and limited as some provide only portions of the data while 

CMS maintains programs, like the Healthcare-Associated Conditions, have saved 

Medicare $350 million. Given these knowledge gaps and the suggestion that CMS is only 

saving a small amount, HAIs are still costing the agency a considerable amount of 

money. Furthermore, CMS is still paying for HAIs that do not fall under mandated 

reporting or those that are simply not reported. For those patients with private insurance, 

the payout for HAIs is even worse as there are no financial penalties. Only re-admission 

programs have sought to tie a quality metric to reduced insurance payments, but these are 

not focused on HAIs. Moreover, if an insurance company reduces payment due to a 

readmission within a certain period of time, this is actually minimal in comparison to the 
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overall cost of the readmission and hospital stay. When HAIs occur in patients with 

private insurance or self-pay plans, the costs are not relieved through regulations. Simply 

put, private insurance agencies and self-paying patients carry the heaviest financial 

burden of HAIs when they occur. In all three forms, the payer ends up incurring the most 

substantial financial burden of HAIs.  

          Healthcare facilities represent a third group that incurs the cost of HAIs. Some of 

the costs are internalized by the hospital in terms of prevention strategies, surveillance 

and reporting manpower, and other medical costs like goods and services. Hospital HAI 

prevention efforts can incur additional internals costs, like more hand hygiene dispensers 

or additional rounding on patients with devices. As Scott’s 2009 report noted, the direct 

hospital costs include fixed (buildings, utilities, labor, equipment) and variable costs 

(medications, food, consultations, treatments, procedures, devices).123 Hospitals can also 

incur costs related to HAIs if they are penalized by CMS and receive financial penalties 

and reduced reimbursement. For example, for FY2018, George Washington University 

Hospital in Washington, D.C., had a Medicare IP Revenue of $106,546,012, and a pay-

for-performance net impact of roughly $1.7 million, which included a HAC penalty of 

just over one million.124 In this case, the penalties incurred were just over 1% of the 

Medicare IP Revenue for the hospital. Roughly 69% of hospitals received a net penalty in 

2017 while 25% received a positive adjustment. Researchers noted that for FY2017, a 
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participating hospital (i.e. one receiving CMS reimbursement) had up to 6% of revenue at 

risk through the CMS pay-for-performance programs. In the case of George Washington 

University Hospital, their base operating amount was just over $57 million and with a 

max of 6% at risk from their Medicare revenue, it’s likely that these regulatory 

interventions carry minimal weight. Hospitals can and do incur the financial implications 

of HAIs through both indirect and direct costs, but also financial penalties through CMS. 

Unfortunately, any penalties are small in comparison to what the hospital will bill for the 

HAI.  

      The last group to pay for HAIs is society. The indirect and intangible costs discussed 

previously for patients also applies to society as a whole. Consider implications of nearly 

one million Americans unable to work or having short-term/long-term morbidity due to 

HAIs, each year. There are also societal costs in the form of taxpayers, who fund CMS 

and social programs that HAI patients might rely on. While the pay-for-performance 

programs may force hospitals to internalize some of the costs associated with HAIS, it is 

a small proportion of medical costs and overall HAI burden.  

       HAIs represent a significant burden and unfortunately, the costs of these infections 

are spread across many payers. Patients, payers (insurance, CMS, and out-of-pocket), and 

society pay the largest portion of the HAI burden, which means that hospitals have the 

least incentive to reduce HAIs and their associated costs. Unfortunately, the studies done 

on the cost of HAIs within the United States have focused on the five main HAIs and 

little else. Since these infections are associated with priority due to NHSN reporting and 
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CMS reimbursement, they tend to be the focus of prevention efforts and research into 

costs.  

     Throughout the literature, HAIs represent a considerable burden by way of financial 

and societal costs. These infections carry with them considerable damages for the 

patients, their support systems, and the healthcare system. Prevention in even moderate 

efficacy would save billions of dollars within the United States. The considerable costs 

associated with these infections fuel the need for IPC programs and practices. 

Unfortunately, there is a juxtaposition in that while hospitals need to have IPs to help 

report and reduce HAIs, they are also the least incentivized to do so as they carry 

minimal financial burden. The pay-for-performance programs highlight the role of IPC 

but there is also a considerable amount of other duties the role is responsible for. While 

not all HAIs are preventable, a large percentage can be avoided through evidence-based 

processes and IPC efforts, it’s simply up to the hospital to support IPC programs and 

processes. It is critical to discuss the role of IPC and IPs in such efforts to better 

understand not only the potential for success, but also the growing roadblocks that hinder 

HAI prevention. 

 
3.5. Role of Infection Preventionists in HAI Prevention and Control 
Infection preventionists and infection prevention programs play several crucial roles in 

preventing healthcare-associated infections. While most agree that 100% HAI prevention 

is likely unattainable, a majority can be avoided by utilizing evidence-based prevention 



 126 

methods supported by IPC programs.125 These professionals and programs have struggled 

to evolve in order to cope with the increasing complexity of modern healthcare and the 

impact it has on the transmission of disease within hospitals, let alone if they run counter 

to the hospital’s private interests. First, it is important to understand the scope of IPs and 

the expected competencies before delving into how they facilitate change within 

healthcare organizations. Next, this section will discuss cost-effectiveness of IPC 

programs and the impact they have on HAI reductions, as well as other critical aspects of 

infection prevention and public health. I will also underscore the gaps in literature 

regarding the complexities of HAI and IPC economics, and how this does a disservice to 

prevention efforts. While most of the literature points to the role of IPs in preventing 

HAIs, especially those tied to reporting/reimbursement, the profession is continuously 

evolving to meet the challenges of healthcare and public health. Overall, this section will 

underscore the duties of IPs but also that a majority of HAIs are preventable and IPC 

programs are cost-effective.  

      The 2012 APIC competency model for infection preventionists provides the most 

modern insight into job responsibilities and expectations. Core competencies for IPs 

focus on surveillance of infectious diseases, preventing and controlling transmission, 

leadership, education, and performing tasks in a cost-effective manner.  This model was 

updated in 2017 to include “future-oriented domains” that include technical aspects like 
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electronic surveillance systems, leadership integration, performance improvement and 

implementation science, and more emphasis on sterilization and disinfection. The range 

of these responsibilities underscores the complex nature of preventing HAIs. Based upon 

the aforementioned competencies, the role of IPC programs and the IPs within them is 

quite comprehensive. Infection preventionists are responsible for establishing, 

maintaining, and enforcing the surveillance systems that allow them to identifying HAIs. 

Whether this is through microbiology result reports, rounding on units (surveying and 

resolving issues with staff), chart review, the identification, investigation, and reporting 

of HAIs is a cornerstone for IPs. Education and rounding are important aspects to help 

identify infection control failures and gaps that might lead to infections. Infection 

preventionists are expected to round on units to review compliance with certain 

quality/infection control bundles for devices like Foley catheters and central venous 

catheters, but also monitor hand hygiene and isolation precaution compliance. Policy and 

product review are continuous efforts that requires IPs to maintain knowledge of the 

latest recalls and products that might pose an infection control risk. Moreover, IPs are 

expected to work with hospital leadership to provide up-to-date data, detailed 

investigations of HAIs, strategies for reduction, and any other issue that may arise related 

to infectious control. These are just a few of the duties of the IP and do not account for 

those associated with public health, communicable disease reporting, occupational health, 

or emergency preparedness. The calls an IP responds to might range from lice on a 

patient about to have surgery, to a leaking sterilizer, construction in an operating room, or 

difficulty in accurately counting line days for central venous catheters. IPs also have a 
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significant role in outbreak response and emergency preparedness, as was seen during the 

Dallas Ebola cluster. The shift of focus and resources to prepare for potential Ebola 

patients meant that the daily operations of IPC programs were neglected. It is important 

to note that while the main focus of the IPC program is on HAI reduction, the wide array 

of responsibilities can often mean that certain duties are ignored. During outbreaks and 

exposures, HAI surveillance and reporting is often put aside to handle the emergency, 

meaning that the efficacy of the IPC program’s HAI reduction is weakened. As 

previously mentioned, quantifying the existing infections is imperfect but attempting to 

measure those infections that were prevented can be that much more difficult. 

Underscoring the efficacy of an IPC program and the HAIs that were prevented is 

necessary to make the case for their administrative support, especially when such 

programs are seen as cost centers and not revenue generators. While the CDC does 

provide national benchmarks based upon expected HAIs for certain types of hospitals, 

these are limited to the five HAIs reported to NHSN. Metrics for understanding the 

efficacy of IPC programs are relatively limited to these confines and broader assessments 

are needed. Fortunately, there have been a handful of studies done that address the true 

ability to prevent HAIs and that fundamentally, IPC programs are cost-effective.  

        A goal of zero infections is admirable and event possible for small periods of time, 

but for the most part, long-term sustainability is unlikely. While we cannot prevent every 

infection, the truth is that we can prevent most of them, which means that IPC programs 

can be wholly effective and have repeatedly been found to be cost-effective. Umschield 

et al. found that 65%-70% of CLABSIs and CAUTIs, 55% of VAPs and SSIs are 
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preventable with the current evidence-based strategies and recommendations. They 

underscore that 100% prevention is not realistic, but a majority of HAIs within the United 

States are preventable. Haley et. al (the SENIC study) found that within U.S. hospitals, 

the establishment of intensive infection surveillance and control programs was strongly 

associated with reductions in HAIs.126 While the SENIC study was done in the early days 

of IPC, when only 6% of the 2 million HAIs in the U.S. were being prevented, they found 

that hospitals with IPC programs could reduce their HAIs by 32%. There have been other 

international studies that found intensifying infection control programs and measures 

were effective in preventing infections, especially in high-risk areas like neonatal 

intensive care units (NICU).127 A Canadian study utilizing a cost-benefit analysis to 

evaluate the efficacy of IPC programs found that a 19% reduction in HAIs over four 

years saved $9 million, while the IPC program had a cost of $6.7 during that time.128 A 

2015 analysis examined the cost-effectiveness of HAI prevention in intensive care units 

by assessing Medicare data, HAI rates, and cost and quality of life estimates. Researchers 

found that in the intensive care units, total life-years and quality-adjusted life years 

gained due to IPC programs were 15.55 and 9.61 for CLABSI and saved $174,713 on 
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admission costs.129 While this was mentioned in the previous chapter, consider the value 

in life years gained and quality of life when incremental cost-effective ratios of the HAI 

programs were $14,250 per life year gained and $23,277 per quality-adjusted life years 

gained, meaning that HAI prevention through IPC programs was legitimately cost-

effective. Following this conclusion, they emphasized the importance of maintaining 

ongoing investments in IPC programs.  

     One of the most impacting studies was done by Australian public health researcher, 

Nicholas Graves, who drew attention to the systemic neglect in the literature regarding 

the complexities of HAI prevention economics. He noted that in 2002 prices, the 

economic burden of HAIs was $6.7 billion within the United States and that while the 

benefits of IPC programs are widespread, there is a knowledge gap surrounding how 

preventing HAIs offers other benefits (i.e. outside of the benefit to hospitals, how does 

HAI prevention help the patient, other care agencies).130 Moreover, Graves stressed that 

hospital administrators tend to only focus on how IPC programs benefit the hospital and 

not society as a whole and such estimates are conservative in the benefits of IPC. The 

CDC-commissioned report by Scott in 2009 found that after adjusting for a range of 

efficacious IPC programs/interventions, the benefits of prevention range from a low of 

$5.7 to $6.8 billion to a high of $25.0 to 431.5$ billion. The low end of this assessment is 

based upon a model in which 20% of HAIs were preventable in for all urban consumers, 
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while the high end was based upon a 70% prevention of HAIs.131 Graves emphasized that 

the gross costs of hospital infections and potential savings increase with incidence, as the 

primary cost of HAIs to hospitals is the loss of beds, so if an infection is prevented, that 

frees up the patient bed to another patient. Graves also provided another complication to 

this situation- if reducing HAIs frees more beds and decreases lengths of stay, the 

variable costs for hospitals will also increase with patient turnover. If a hospital reduces 

its infection rate to zero and is now able to treat 2,000 more patients, this will increase 

variable costs (i.e. direct costs), but these are nominal in comparison to what is billed to 

payers. For hospitals worried about filling the bed with another patient, this sentiment 

might also provide a paradox for prevention efforts. Moreover, Graves underscored that 

as the costs of infection increase, so will the potential benefits of infection control. In his 

model, Graves noted that a 9% incidence of HAIs has a net cost of just over $1.5 million, 

but the cost of the IPC programs is $132,088. Ultimately, the attributable costs of HAIs 

and excess length of stay have the potential to negatively impact the hospital through 

potential CMS penalties, stigma associated with public reporting, the direct and indirect 

costs, and less occupied beds. A reduction, even in moderate terms, can easily cover the 

costs of IPC programs. Perencevich et al. emphasized the use of analyses that utilize 

attributable costs (i.e. one that would not have occurred during a patient’s hospitalization 

that is identical to one being analyzed except that it lacks the infection of interest). Sadly, 

few analyses of infection control interventions have incorporated a cost analysis, which 
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represents a significant need for more studies to address the impact of interventions from 

an economic perspective. The 2007 Anderson et al. study surveyed twenty-eight hospitals 

across the United States and found that the total annual cost of HAIs was more than $26 

million and the median annual cost was 4.6 times the amount that was budgeted for the 

IPC programs. Reducing infections by 25%, which is lower than the SENIC study found 

for hospitals with IPC programs, could save hospitals well over the cost of the IPC 

program.132 A 2016 report by the U.S. Government Accountability Office (GAO) 

assessed challenges for hospitals to implement evidence-based patient safety practices, 

like IPC measures, and found that officials reported a 40% reduction in certain HAIs 

when they hired an IP.133 

       Therein lies the problem- hospitals carry the least amount of burden for HAIs and no 

matter how cost-effective an IPC problem is, they are seen as a cost center. HAIs are a 

costly burden on the United States, both in terms of lives and dollars and no matter how 

cost-effective IPC programs are, they continue to be under staffed and under-utilized.  

Hospitals maintain programs to meet requirements (i.e. surveillance, reporting, and 

accreditation) and in the face of HAIs and other infectious disease threats, it’s logical that 

hospitals would support IPC programs, especially if they are cost-effective. This puzzle 

has seen little attention but can be solved by addressing the hidden landscape of 
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healthcare interests and incentives through political economy. To understand how this 

framework can explain the existing shortcomings, we must first address the market 

failures that led to poor IPC utilization and investment, resulting in HAIs, and ultimately, 

government intervention.           

 
3.6. Roadblocks to IPC Program Efficacy and Pre-Intervention Market Failures 
IPC programs have repeatedly proven their worth against the mounting burden of HAIs 

and other infectious diseases problems and yet studies show that they are under-

resourced, overburdened, and under-utilized.134 Perencevich et al. struck a chord in their 

emphasis that IPC programs are often seen as cost centers and not revenue generators. 

Despite the risk of HAIs across U.S. hospitals, IPC programs often have limited resources 

and are frequently targeted for cost-reduction efforts. If a program is cost-effective 

against the problem a hospital faces, it would be a logical assumption that the hospital 

would invest in and utilize that resource. There are several issues identified in the 

literature that reveal the challenges for IPC programs to maintain efficacy and how 

administrative decisions can often hinder prevention efforts. From staffing deficiencies, 

to narrowed focus on HAIs tied to reimbursement, and private interests of administrators, 

the U.S. healthcare system is ripe with market failures that pose roadblocks to IPC 

programs.  
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    Within this chapter, I will address pre- and post-intervention market failures as they 

exist in two generations. The first generation of market failures occurred prior to 

government intervention and ultimately triggered regulatory efforts. These first-

generation market failures will be discussed within this section. This section will explore 

the negative externalities that not only contributed to lackluster IPC 

investment/utilization, but how these contributed to unchecked HAIs upon society. 

Following this, I will discuss information asymmetry as prior to the pay-for-performance 

regulations, there was a lack of data on the true burden of HAIs ranging from facilities to 

consumers, and even at a national level. Last, I will discuss moral hazards that occurred 

prior to hospitals being held accountable for HAIs. 

   
3.6.1. Pre-Intervention Market Failures 
Prior to the government intervention through CMS and state reporting mandates, the U.S. 

healthcare system was ripe with market failures that did little to encourage hospital 

investment in IPC. From increasing, unchecked HAIs and a lack of accountability, to 

non-existent reporting, and limited IPC and quality of care, the American healthcare 

system was ripe with market failures prior to government intervention.  

 
Negative Externalities 
Unfortunately, the U.S. healthcare system has done little to internalize the negative 

externalities of substandard IPC. Instead, it has benefited from the revenue generated by 

prolonged patient care, while patients, payers, and society are left to carry the burden. 

Perhaps the most significant negative externality of this chapter and within this 

dissertation is the cost of HAIs incurred upon the public and those seeking medical care. 
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HAIs are a cost suffered by the public (e.g. a third party) as a result of hospitals failing to 

invest in and utilize infection prevention practices during patient care. While our 

knowledge of HAIs and their burden on society is relatively new, the data has shown a 

steady increase in HAI rates and burden on society. This unchecked escalation in HAIs is 

a considerable burden on the public through morbidity, mortality, financial costs, and 

societal burden. HAIs and the significant rates at which we see them within the United 

States are not only a negative externality, but result in a second-generation of negative 

externalities, like higher cost of medical care, prolonged hospitalization, greater risks for 

secondary HAIs and resistant infections, decreased confidence in healthcare, loss of 

productivity, and the social/mental health costs of such medical complications. The cost 

of HAIs upon the public is considerable and the burden they carry is directly related to 

hospitals neglecting IPC throughout the patient care process.  

    A second negative externality can be seen in IPC programs that are under-staffed, 

under-resourced, and over-extended. While hospitals may have invested in IPC programs 

and professionals prior to intervention, there was no requirement. The lack of regulatory 

requirements for surveillance, data, and interventions, did little to incentivize hospitals to 

invest in IPC programs or change the culture that saw them as cost centers and not 

revenue generators. Often, hospitals would place the burden of IPC upon occupational 

health professionals within hospitals, as their role was required due to OSHA standards. 

This practice severely taxed the occupational health personnel and failed to ensure 

subject matter experts were performing infection prevention duties. Patients and staff 

alike incur the cost when hospitals provide little or no resources for infection control. A 
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lack of IPC resources should be considered a negative externality for both patients 

seeking medical care, but also the employees that lack the training, education, and 

protection of IPC programs. As more attention was given to HAIs and medical care 

became increasingly complex, the staffing recommendations for IPC programs evolved. 

Since 1985, staffing models for IPC programs have supported guidelines of 1 infection 

preventionists for every 250 occupied beds. A 2002 study, called the Delphi Project, 

updated this recommendation to 0.8 to 1.0 IP for every 100 occupied beds.135 The latest 

study highlighted the IPC activities that required considerable time, such as environment 

of care rounding (walking through hospital units to identify IPC failures and remedy 

them), surveillance, and education efforts. The changes to IPC staffing over the years 

have revealed an increasing need with even the 2002 recommendations of 1.0 IP per 100 

beds, being insufficient by 31%. More recently, a 2018 study found that IPC programs 

are also considerably understaffed (median staffing was 1.25 IPs per 100 patient beds) 

and that to truly support an effective IPC program, the staffing ratio should be 1.0 full 

time IP per 69 beds.136 A 2009 APIC survey found that 41% of IPs reported a budget 

reduction within the IPC programs due to the economic recession in 2008. Of those with 

budget cuts, 75% reported an inability to maintain the necessary education for healthcare 

workers and that ultimately, cuts to staffing and resources reduced their ability to focus 
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on infection prevention duties.137 The systemic understaffing stresses IPC programs and 

ultimately limits their efficacy. Unfortunately, there are no requirements or 

recommendations for the appropriate staffing of IPC programs from accreditation 

organizations. Academic studies and APIC recommendations encourage adequate 

staffing based off previous studies, but there are no guidelines provided by accreditation 

organizations or payers. From a regulatory perspective, as long as the IPC program can 

show an annual plan and speak to efforts to decrease HAIs, staffing is at the discretion of 

the hospital. Not surprisingly, this lack of recommendations from an authoritative body 

translates to zero incentives for hospitals to meet the increasing staffing needs of IPC 

programs.   

        A third negative externality is competing hospital priorities, like the focus on patient 

experience and cost reductions. Hospital internal interests ultimately dictate which 

programs, products, and practices receive priority, and therefore resources. When these 

interests compete with and overshadow IPC, it translates into limited investment in and 

utilization of, which we’re already seeing in programs across the United States. One such 

competing interest would be patient experience. Patient perspective of hospital care is 

important but can often sway administrative and healthcare worker focus. The Hospital 

Consumer Assessment of Health Providers & Systems (HCAHPS) is a publicly-reported 

survey of patients’ experience during their hospitalization. The survey involves 32 data 

points for measuring hospital experience and satisfaction and was implemented nationally 
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in 2006 by CMS, with data reporting beginning in 2008. Questions focus on 

communication with providers, responsiveness, quietness, and other topics, but none 

relate to IPC efforts, like hand hygiene. HCAHPS scores also play a part in CMS 

reimbursement through the Hospital Value-Based Purchasing program, meaning that 

there are monetary incentives for hospitals to ensure higher scores.138 While the threat of 

financial penalties and public shaming sounds like an effective approach to ensuring 

better patient satisfaction, this can run counter to some patient safety efforts. For 

example, immobile patients need to be turned and checked for skin degradation, but they 

may not want to do so if it is painful. Administrative focus on patient experience at nearly 

every meeting and internal reporting of each unit’s score creates a dilemma for healthcare 

workers – risk a bad patient experience score or do the right thing for the patient. Several 

of these incidents involves infection prevention practices, like isolation precautions or 

removing Foley catheters as soon as possible to avoid CAUTIs. Things like hand 

hygiene, disinfection, proper PPE donning/doffing, and other infection control practices 

often take time and timeliness of care is often a theme in survey outcomes. The growing 

focus on patient experience, especially at a hospital administrative level, can not only 

shift focus from infection prevention but also create dilemmas for staff regarding 

compliance versus patient satisfaction. From personal experience, I have witnessed three 

hospital systems give employees a bonus for reaching specific patient satisfaction and 

financial goals, but never for goals related to patient harm reduction (the category in 
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which HAIs would fall). Patient harm rates include occurrences of HAIs, but also patient 

falls, deep vein thrombosis, and more. Incentivizing employees to increase patient 

satisfaction and reduce costs while ignoring patient harm runs counterintuitive to 

infection prevention efforts. Private interests and competing priorities see IPC programs 

as cost centers and time-consuming practices that do little to enhance patient satisfaction. 

While there are many other competing interests, those like patient experience chip away 

at the attention to IPC and ultimately contribute to a culture of IPC neglect. While the 

CMS reimbursements related to HAIs will be discussed later within this chapter, the 

impact of reimbursement-linked regulations inherently changes the priorities of hospitals 

administrators and the healthcare system as a whole. These competing interests also leave 

little time for IPC programs to focus on other things, like emergency preparedness, which 

makes events or urgent situations that much more taxing for IPs. Outbreaks, product 

recalls, exposures, and construction emergencies, are all things that shift the focus of the 

IP away from HAI prevention, surveillance, and reporting. The Dallas Ebola cluster and 

outbreak response highlighted the shift of IPC resources away from their daily work to 

prepare hospitals for potential Ebola patients. Unfortunately, the U.S. healthcare system 

is ripe with example of competing interests. IPC efforts can be molded by what hospital 

administrators support or ignore, meaning that even a hospital’s IPC program can have a 

private mission that is built to fit the needs of the hospital instead of the public. Often, 

these private interests run counter to those of the public and core IPC values, which leads 

to a difficult dilemma – how can IPC efforts flourish in the face of private hospital 

interests?  
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When Private Interests Trump Patient Safety 
A specific example of competing interests for hospitals would be the focus on profit and 

maintaining revenue, over patient safety. A particular outbreak that recently occurred 

draws attention to the competing interests of hospitals, in which risky procedures 

continue despite overwhelming IPC failures. In late 2014 and early 2015, the University 

of California Los Angeles (UCLA) Medical Center reported a cluster of CRE cases that 

upon further investigation, were linked to contaminated duodenoscopes. These scopes are 

unique in that while other endoscopes are used for a wide range of procedures 

(predominantly gastrointestinal endoscopy or colonoscopy), the duodenoscope is solely 

used for an endoscopic retrograde cholangiopancreatography (ERCP) procedure. The 

number of ERCP procedures has grown in the United states, from 583,700 in 2010 to 

668,800 in 2014.139 The specialty of the scope makes its use very specific and 

unfortunately, the design of the duodenoscope is much more intricate, which makes 

cleaning and reprocessing substantially more difficult. These are flexible, reusable, 

medical devices that cost roughly $40,000, and include many working parts. The major 

manufacturers are Olympus, Fuji, and Pentax. This outbreak was not the first associated 

with duodenoscopes as historically, outbreaks occurred due to reprocessing failures. It 

was unique though in that while it received considerable attention, researchers also 

identified the failures were related the design of the devices, making them inherently 

dangerous even if reprocessed correctly. The outbreak began with a single patient who 

                                                
139 Melody Petersen, “State Found Lapses in Infection Control at UCLA and Cedars-Sinai,” 
latimes.com, accessed September 9, 2018, http://www.latimes.com/business/la-fi-infections-ucla-
cedars-hospitals-20160515-snap-story.html. 



 141 

had CRE, and then due to poor reprocessing techniques, was transmitted to other patients. 

A total of seven people became infected, three of whom died as a result of the outbreak. 

The scopes in the outbreak were made by Olympus and upon further review by the 

hospital, CDC, and the local health department, they found that even after following 

cleaning protocols set by the Food and Drug Administration and the manufacturer, the 

scopes were still contaminated.140 Countering this claim, Olympus responded that it 

provided the information to properly disinfect the duodenoscopes. Ultimately, the CDC 

released a statement finding that this cluster involved no breaches in duodenoscope 

reprocessing and no defects in the scopes, and that it was working to revise guidance on 

reprocessing as the routine recommended cleaning of the ERCP scopes was found to not 

completely remove CRE.  

          A 2015-2016 U.S. Senate investigation, triggered by this outbreak, found 25 

outbreaks linked to the duodenoscope devices and that the manufacturer involved in the 

UCLA outbreak (Olympus), was aware of the flaws that could lead to infections but 

ultimately failed to notify hospitals or regulatory officials.141 The investigation found that 

the company sold roughly 85% of duodenoscopes used within the United States, but was 

also aware of these failures from three independent reports that began in 2012. Olympus 

issued a recall in 2016 to address some of the channels within the device that could house 
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bacteria, but after the Senate investigations report found their devices responsible for 19 

of the 25 outbreaks, the spotlight was already upon them. The report also called out the 

FDA for wasting time in their investigation into the scopes that began in September 2013, 

as well as hospitals that failed to file injury reports for the infections related to the scopes, 

which is a requirement. Moreover, the report notes that there are likely many other 

infected patients that were not reported and that many hospitals likely experienced 

outbreaks but did not do the due diligence to investigate the source of the cases. Senator 

Patty Murray (D-Wash.), who initiated the investigation, followed up the findings by 

asking Olympus for data regarding an outbreak in Europe and if the replacement 

mechanism within the scopes was capable of being truly disinfected/reprocessed between 

patients.  

      While there were device design failures that cause the outbreaks, it’s important to 

note two critical aspects of hospital response – these devices continued to be used and 

infection control failures have been an ongoing challenge. In 2016, state health inspectors 

placed a temporary “immediate jeopardy” designation on the UCLA Medical Center for 

infection control failures related to a “widespread pattern of potential ineffective 

sterilization and storage of surgical equipment.”142 The CDC’s statement regarding the 

UCLA outbreak underscored their efforts to monitor and adjust protocols for endoscope 

reprocessing, as investigators of previous outbreaks recognized breaches in reprocessing 

protocols as a source for the infections. This outbreak and the troubling issues with 

duodenoscope safety revealed not only a culture of complacency within healthcare, but 
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that even upon notification that scopes were causing patient harm, there was no 

widespread effort to halt the use of the devices. The state health inspectors’ findings are 

conditional, which means that if a hospital does not rectify it within a short window of 

time, it will lose accreditation as the findings were serious enough to put patient safety 

into immediate jeopardy. Overall, the UCLA CRE outbreak revealed not only failures 

within the device manufacturer, but also the inherent culture within healthcare that 

continues use of such devices and struggles with proper reprocessing. A recent 

publication of a field investigation by physicians at Massachusetts General Hospital 

found the transmission of Klebsiella pneumoniae carrying mcr-1 gene occurred via 

duodenoscopes.143 Mcr-1 (mobile colistin resistance) is a gene that permits bacteria 

resistance the antibiotic colistin, which is considered the antibiotic of last resort when 

managing patients with resistant infections. No identified infection control or 

reprocessing failures occurred, and the design flaws of the scope are considered to be the 

leading route for transmission. This finding is deeply concerning as it reveals a continued 

issue with reprocessing duodenoscopes due to design flaws and the transmission of a 

highly resistant organism. Moreover, this outpoint reveals that even with Senate action 

and CDC intervention, the problems persist as the medical devices continued to be used. 

The continued utilization of these devices means that healthcare is effectively using a 

medical device that cannot be effectively reprocessed and poses a considerable patient 

safety risk. Unfortunately, patients are often left in the dark about these risks and when 

                                                
143 Erica S. Shenoy et al., “Transmission of Mobile Colistin Resistance (Mcr-1) by 
Duodenoscope,” Clinical Infectious Diseases, accessed September 13, 2018, 
https://doi.org/10.1093/cid/ciy683. 
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private industry facilitates information inequality, patients and even IPs are forced to 

make uninformed decisions.  

 
Information Asymmetry 
Prior to government intervention there was an information vacuum regarding the issue of 

HAIs within the United States. Aside from academic and research studies done to 

understand the burden, there was no mandated requirement for hospitals to track and 

report their HAIs. This represents a significant information asymmetry for the public in 

regard to not only the prevalence of HAIs on a national level, but at a local and facility-

based level. The lack of HAI surveillance reporting leaves people seeking medical care at 

a serious disadvantage regarding the quality of care they might receive. The lack of HAI 

data also represents information gaps for medical providers and hospitals in that without 

knowledge of HAIs, there can be no change. While many hospitals took it upon 

themselves to do their own internal HAI surveillance, the lack of unified definitions 

(prior to NHSN) for infections meant that these rates couldn’t be translated across various 

hospitals. There were intermittent studies done on HAIs prior to intervention, which 

revealed a serious and endemic issue but ultimately did little to facilitate change.  

      The lack of surveillance and reporting is not only an example of information 

asymmetry, but also resulted in a secondary information asymmetry in terms of failing to 

understand the scope of the problem. The studies that were done prior to the CMS 

regulations were limited to participating hospitals and while helpful, presented an 

incomplete understanding of the HAI issue. While any reporting and assessment of the 
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HAI issue is helpful, the irregular nature of the data can confuse prevention efforts or 

appear flawed, which can muddy the perception of the HAI problem.  

       The issue of information asymmetry prior to government intervention is two-fold; a 

complete lack of mandated, systemic surveillance and reporting, and a flawed 

understanding of the national HAI problem due to irregular and indiscriminate studies 

done on the prevalence of such infections. These asymmetries occurred across multiple 

levels – national, healthcare facilities, and consumer. At a national level, there was a 

complete blackout to the growing epidemic of HAIs, which limited agency actions and 

response. How does one fix a problem when they don’t have the information to even 

realize there is a problem? Without data to identify the issue, CMS continued to pay for 

poor medical care and IPC practices. In this case, hospitals also held power over agencies 

and even payers as no one truly knew there was an issue. For the hospitals and healthcare 

workers, the lack of data regarding HAIs meant that they continued to unknowingly put 

patients at risk. Hospitals were also unable to determine if their HAI rates were normal or 

too high without proper national benchmarks. At the consumer level, patients were 

wholly unaware that HAIs were a systemic issue within the United States, let alone if the 

healthcare facility they sought treatment at had high rates of HAIs. For consumers, this 

information asymmetry created a significant disparage in making informed decisions. 

Establishing surveillance and reporting guidelines also ensured a unified, standard 

definition for specific HAIs. At its core, the issue of HAI information asymmetry is a 

deeply rooted market failure in the U.S. healthcare system, and one that ultimately 

discouraged investment in infection control efforts. 
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Moral Hazard 
Perhaps one of the largest examples of moral hazard as a market failure is related to 

HAIs. Prior to government intervention, there was no accountability for hospitals to 

reduce HAI rates. CMS reimbursement for Medicare patient medical care had zero ties to 

quality of care involving patient harm, like HAIs. Without an incentive to track, report, 

and reduce HAIs, hospitals had little reason to invest in these costly efforts. Without 

performance measures being tracked and tied to reimbursement, hospitals did little to 

penalize medical providers for high rates of HAIs. In this case, knowing that there was no 

tracking of HAIs, allowed medical providers, like surgeons, to engage in riskier practices 

as even if an infection did occur, the hospital (and the provider) would still be paid. 

Hospitals engaged in risky behavior in terms of poor infection prevention and would 

continue to be paid by CMS. Healthcare-associated infections are a direct result of 

hospitals not investing in and enforcing prevention efforts and with guaranteed payment 

from CMS, they could continue this culture of risk. The assurance that the cost of care 

would be paid encouraged hospitals to engage in the risky behavior that causes HAIs. 

Unfortunately, this behavior evolved and continued to exist following intervention. 

       The potential for effective infection prevention is vast throughout a patient’s 

hospitalization. The risk of a HAI during medical care is considerable within the United 

States and studies have shown that even moderate investments in IPC reduces infection 

rates. Despite the obvious importance of infection prevention, HAIs continue to remain a 

threat to anyone seeking medical care within the United States. The increasing attention 

to quality of care and patient safety has brought HAIs to the forefront, but the U.S. 
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healthcare system still struggles to reduce infections. While studies, like SENIC, have 

revealed the prevalence of HAIs and the benefits of IPC programs and efforts, the 

problem of nosocomial infections went unchecked for decades. Public outcries, rising 

infection rates, and no real punishment for hospitals practicing bad patient care triggered 

government intervention. It seemed that after decades of encouraging hospitals to do the 

right thing and invest in IPC to decrease HAIs with little to no progress, the U.S. 

government had to intervene by hitting hospitals in a place that could invoke change – the 

checkbook. 

3.7. The Road to Regulation 
The problem of HAIs and patient safety failures has been known for decades but was not 

truly understood until the 1960s when the first comprehensive data was collected. Since 

then, the road to facilitating change and removing information asymmetry has been 

complicated. This piece of the chapter will focus on regulatory intervention, first at the 

federal level, and then at the state. Efforts to improve healthcare quality date back to the 

1965 “Conditions of Participation” that Congress established in anticipation of the 

assessment needs for creating Medicare and Medicaid programs.144 The payment system 

that was established in Section 1186(a) of the Social Security Act that set forth a payment 

system for the operating costs of acute care hospital inpatient stays under Medicare Part 

A (hospital insurance) is referred to as the inpatient prospective payment system (IPPS). 

Under the inpatient prospective payment system, each case is categorized into a 

                                                
144 Youssra Marjoua and Kevin J. Bozic, “Brief History of Quality Movement in US Healthcare,” 
Current Reviews in Musculoskeletal Medicine 5, no. 4 (September 9, 2012): 265–73, 
https://doi.org/10.1007/s12178-012-9137-8. 
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diagnosis-related group (DRG), which then has a payment weight assigned to it that is 

based upon the average resources used to treat Medicare patients with that DRG. The 

payment rate is a mixture of labor-related and nonlabor costs. When CMS makes changes 

for the HAI-related programs, it is within the hospital inpatient prospective payment 

system for that fiscal year and referred to as a final rule. For example, CMS recently 

proposed changes related to 2019, which is referred to as the FY2019 Hospital IPPS final 

rule. Since this payment system was created, it has been a bumpy road to regulate 

healthcare quality. It became increasingly apparent that hospitals, if left to their own 

devices, were not making efforts to reduce HAIs and in those facilities that did, there was 

little way to quantify the effort and impact. While some states took aim at this problem 

by requiring hospitals to publicly report their HAIs, the most impacting response to 

hospitals was in the form of government intervention and regulation. The strategy was 

simple – threaten Medicare reimbursement to incentivize hospitals to reduce their HAIs.  

 
3.7.1. Utilizing CMS Reimbursement to Combat HAIs 
The regulatory spotlight of CMS had been typically focused on payments, but a new 

tactic focused on quality of care and using pay-for-performance as a model to change 

healthcare.145 In the development of these regulations, experts were critical to determine 

which HAIs were the most impacting and could be easily prevented if proper infection 

control measures were implemented. There are four federal agencies that lead the HAI 

research and reduction initiatives within the United States – the Agency for Healthcare 

                                                
145 Samuel Peasah et al., “Medicare Non-Payment of Hospital-Acquired Infections: Infection 
Rates Three Years Post Implementation,” Medicare & Medicaid Research Review 3, no. 3 
(2013): E1–16, https://doi.org/10.5600/mmrr.003.03.a08. 
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Research and Quality (AHRQ), CDC, CMS, and the National Institute of Health (NIH). 

The following sections will discuss the evolution of reporting regulations addressing 

HAIs and the current requirements for acute hospitals within the United States. First, I 

will discuss the start of these pay-for-performance programs, which began with the 

Deficit Reduction Act and then the Inpatient-Quality Reporting program, which 

essentially created the requirement that hospitals perform surveillance and reporting of 

designated healthcare-associated conditions, including HAIs. Next, this section will 

review the Value-Based Purchasing program, which can either penalize or reward 

hospitals based upon their performance reported in the Inpatient-Quality Reporting 

program. Followed by this, the Hospital-Acquired Conditions Reduction Program was 

created, which penalized hospitals for performance regarding designated conditions, 

including HAIs. After an overview of each of these federal programs linking performance 

to pay, I will address state HAI reporting, which is a separate mandate than CMS 

programs. This section, while complex and ponderous, is critical to understanding how 

the government approached HAIs and driving hospitals to internalize the costs of poor 

IPC. Throughout the sections below and as I discuss the regulatory interventions, 

consider how these efforts actually combat HAIs but also facilitate the second-generation 

of market failures.  
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Inpatient-Quality Reporting  
In 2018, CMS estimated that there are 59.1 million beneficiaries enrolled in the Medicare 

program, which accounts for roughly 18% of the U.S. population.146 This number is 

expected to rise to 79 million by 2030, which means that a considerable amount of 

hospital payment for care is from CMS. The focus of pay-for-play intervention was to 

utilize performance scores for those patients categorized as Medicare Fee for Services 

(i.e. Medicare patients) for claims-based measures and all other patient data submitted 

directly to Medicare. Payment adjustments in the form of penalties or bonuses are limited 

to Medicare Part A Fee for Services Patients, which excludes patients enrolled in 

                                                
146 Centers for Medicare, Medicaid Services 7500 Security Boulevard Baltimore, and Md21244 
Usa, “CMS Fast Facts Overview,” August 1, 2018, https://www.cms.gov/Research-Statistics-
Data-and-Systems/Statistics-Trends-and-Reports/CMS-Fast-Facts/index.html. 

Table 3.1. Summary of CMS Rules (source: HonorHealth) 
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Medicare Advantage or other Medicare insurance plans. This regulatory intervention 

began in 2003 with the Medicare Modernization Act and then the Deficit Reduction Act 

of 2005. The new strategy of pay-for-performance shifted the focus to quality of care as a 

means of improving patient safety. The Medicare Modernization Act (MMA) was a 

massive overhaul to Medicare and within it, Section 5001(b), which gave CMS 

authorization to pay hospitals a higher annual update to their payments if they reported 

quality metrics, but also penalize those who did not. This initiative is called the Hospital 

Inpatient Quality Reporting Program, or the IQR. When it was first rolled out, it called 

for a 0.4% reduction in the annual market basket (“the measure of inflation in costs of 

goods and services used by hospitals in treating Medicare patients”147) for those hospitals 

that did not report during FY2005-2006. This penalty was increased to 2.0% in the 

Deficit Reduction Act of 2005, which was to be implemented in FY2007. The 2009 

American Recovery and Reinvestment Act and the 2010 Affordable Care Act modified 

this further for FY2015, noting that the reduction would be by “one-quarter of such 

applicable annual payment rate update if all Hospital Inpatient Quality Reporting 

Program requirements are not met.”148 This number can fluctuate with the hospital 

market update, but for 2017, it was 2.7%. Within the IQR, CMS collects data reported 

from the hospitals paid under the inpatient prospective payment system. In 2017, the 

required measures for payment through IQR involved 45 measures across 13 topics that 

                                                
147 Centers for Medicare, Medicaid Services 7500 Security Boulevard Baltimore, and Md21244 
Usa, “HospitalRHQDAPU,” September 13, 2013, https://www.cms.gov/Medicare/Quality-
Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/HospitalRHQDAPU.html. 
148 Medicare, Baltimore, and Usa. 
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range from immunization measures to HAIs, patient experience, readmission, cost 

efficiency, and more. For HAIs, this includes not only the event, but also summary data 

like urinary catheter days, total patient days, and central line days. The ultimate goal of 

the IQR is to not only force hospitals to collect data on these HAIs and other hospital-

associated conditions, but to help drive transparency as it is reported through the CMS 

website, Hospital Compare. The website allows patients to research hospitals and assess 

their rates for hospital conditions, like HAIs, to help make informed decisions. CMS does 

not report how many hospitals report into the IQR, but it feeds into Hospital Compare, 

which reports ratings for 4,573 hospitals. CMS is required to validate IQR data by 

validating a random sample of 400 hospitals and reviewing 60 medical records per 

hospital. Of those reviewed for FY2016, 98.7% passed validation and 6 hospitals failed, 

resulting in reduced Medicare payments.149 The data from the IQR is reported to the CDC 

database, NHSN, and then provided to CMS through certain quarterly and annual 

deadlines. This data would later serve to be used for future CMS pay-for-performance 

programs. The IQR is a penalty only incentive and the current rate of payment at risk of 

2% for annual payments. It is important to note that while it is a penalty-only incentive, 

the IQR is not performance based, meaning that a hospital can have high HAI rates but as 

long as they are reporting data on time and following guidelines, the IQR penalty will not 

apply.  

 

 

                                                
149 “CMS Validated Hospital Inpatient Quality Reporting Program Data, But Should Use 
Additional Tools to Identify Gaming Report (OEI-01-15-00320) 05-01-2017.” 
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Value-Based Purchasing 
The performance aspect of the government intervention for HAIs came shortly after the 

IQR. For obvious reasons, having hospitals report their data without penalties for the 

actual rates was only part of the plan. Within the Deficit Reduction Act of 2005, 5001(a) 

focuses on hospital quality improvement through the submission of data, but 5001(b) 

initiates the plan for the Hospital Value Based Purchasing Program (VBP). Within the 

Deficit Reduction Act, the VBP section required that the Secretary for Health and Human 

Services develop a plan to implement a VBP for payments under the Medicare program 

to begin with FY2009. The VBP began as a pilot program but would later become 

permanent under Section 3001(a) within the Affordable Care Act. In short, the VBP set 

performance metrics specific to hospital-associated conditions that were not present on 

admission, incurred increased costs, and could have been prevented through basic quality 

practices.  

    In 2010, the Affordable Care Act made the VBP a permanent fixture in quality 

reporting and pay-for-performance programs. Payment impacts began in 2012, for 

FY2013. This program is unique in that it utilizes a bonus or penalty incentive, which is 

different than the penalty-only initiatives. Performance is based upon selected inpatient 

quality reporting measures through a total performance score. There are four domains, of 

which each one accounts for a 25% weight. Safety, clinical care, efficiency and cost 

reduction, and patient and caregiver-centered experience of care/care coordination, are 

the four VBP domains. The Safety domain includes HAIs, specifically CAUTI, CLABI, 

Clostridium difficile infection, MRSA bacteremia, and SSIs (colon and abdominal 

hysterectomy). Once these are reported, CMS assesses the hospital’s total performance 
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by comparing its Achievement and Improvement scores for each of the measures. These 

scores are compared against a threshold and benchmark to determine how many points 

should be awarded for the scores, but ultimately when they compare the Achievement 

and Improvement scores, CMS uses whichever is greater. Achievement points compare a 

hospital’s rates to all hospital rates during the performance period, while Improvement 

points compare the hospital’s rates during the performance period to their own rates 

during the baseline period. Achievement points are awarded by comparing the hospital’s 

rates during the performance period to their rates from the baseline period. If the hospital 

is at or above benchmark, they get 10 achievement points. Zero points are awarded if 

they are below the Achievement threshold and if the hospital’s rate is equal to or greater 

than the Achievement threshold but less than the benchmark, they can get 1-9 

Achievement points. The baseline periods are those previously discussed, when the CDC 

re-baselined recently in 2015. For FY2019, the Safety domain has a baseline period of 

January 1, 2015- December 31, 2015, and a performance period of January 1, 2017 

through December 31, 2017. Total Performance Scores (TPS) are calculated by 

combining the greater of either the Achievement or Improvement points for each measure 

to then determine a score for the domain, multiplying each domain score by a specific 

weight, and then adding the weighted domain scores. Hospital payments are adjusted per 

the VBP for each discharge occurring in the applicable FY on a per-claim basis.150 

Hospitals can receive a 2% increase or reduction of their Medicare payments for the VBP 

                                                
150 CMS, “Hospital Value-Based Purchasing,” September 2017, https://www.cms.gov/Outreach-
and-Education/Medicare-Learning-Network-
MLN/MLNProducts/downloads/Hospital_VBPurchasing_Fact_Sheet_ICN907664.pdf. 
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program. Scores are relative to other hospitals and ultimately determine if a hospital 

receives a bonus or penalty. The VBP impacts the largest share of Medicare spending 

across roughly 3,500 hospitals. The reduction in payments are what actually fund the 

VBP program and leftover funds are redistributed to hospitals based upon their total 

performance score (i.e. a bonus). The VBP pushes hospitals and medical providers to 

produce better, safer care for patients and incentives lower HAI rates.  

 
Hospital-Acquired Condition (HAC) Reduction Program 
The HAC Reduction Program is a product of the Affordable Care Act of 2010 (Section 

3008) but there were actually earlier indications for this final product. (See Table 3.1) 

The relationship between Medicare penalties and HAIs actually began several years prior. 

Within the 2005 Deficit Reduction Act, Section 5001(c) required the designation of 

certain hospital-acquired conditions by the Secretary of Health and Human Services and 

following this, the 2008 implementation of the CMS rule that would impact payment for 

those selected ten conditions. Several things were to happen; by October 1, 2007, the 

Secretary of Health and Human Services would have selected diagnosis codes (i.e. ICD-

10) that met the following requirements: a high cost or volume or both, code results in the 

assignment of a case to a diagnosis group that has a higher payment with the code is 

present as secondary diagnosis, and the code describes a condition that could have been 

prevention through the implementation of evidence-based practices.151 To determine what 

conditions were possible to reasonably prevent, CMS worked closely with the CDC.152 

                                                
151 “DEFICIT REDUCTION ACT OF 2005,” Pub. L. No. Public Law 109-171, § 5001(b) (2006), 
https://www.gpo.gov/fdsys/pkg/PLAW-109publ171/pdf/PLAW-109publ171.pdf. 
152 “Control of Health-Care--Associated Infections, 1961--2011.” 
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During its pilot phase initiated by the Deficit Reduction Act of 2005, this new program, 

coined the DRA HAC Payment Provision, required that for discharges occurring on or 

after October 1, 2008 that included a secondary diagnosis code that was not present on 

admission, there would be a penalty to the hospital. Under the Deficit Reduction Act 

Section 5001(c), hospitals would no longer receive additional payment for cases in which 

those selected conditions occurred but weren’t present on admission, meaning that they 

were healthcare-onset. The start for this penalty in 2008 is where most considered the 

beginning of HAI reimbursement penalties and the genesis of tying quality of care to 

financial incentives. There were ten categories of conditions determined by the Secretary, 

which included CAUTI and CLABSI. This shift in 2008 meant that hospitals could not 

classify a CAUTI or CLABSI within a higher diagnosis group to receive the additional 

reimbursement for Medicare patients. The DRA HAC categories would later be expanded 

to 14 categories in FY 2013 with the Inpatient Prospective Payment System (IPPS) 2013 

Final Rule.      

       This is different though than the HAC Reduction Program in that the DRA HAC 

Payment Provision measures are not part of the HAC Reduction Program and are only 

“reported for information and quality improvement processes.”153 The DRA HAC 

Payment Provision measures are also unique as they are designated as a complication or 

comorbidity and a payment adjustment can only occur if there are no other complications 

or comorbidities reported on the claim. In short, this DRA HAC Payment Provision just 

                                                
153 CMS, “FAQ - Deficit Reduction Act (DRA) Hospital-Acquired Condition (HAC) Reporting, 
2018,” 2018, https://www.cms.gov/Medicare/Medicare-Fee-for-Service-
Payment/HospitalAcqCond/Downloads/FAQ-DRA-HAC-PSI.pdf. 
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means that if a patient gets a CAUTI and is moved to a higher diagnosis-related group as 

a result of the infection, they won’t receive payment for this additional care related to the 

CAUTI.  

        Section 5001 of the Deficit Reduction Act established three main legislative actions 

to impact HAIs. Section 5001(a) created the IQR by requiring submission of hospital 

data, while section 5001(b) established the VBP, and section 5001(c) required the 

Secretary of Health and Human Services to select the diagnosis codes based upon the 

three previously mentioned criteria for those healthcare-acquired conditions (resulting in 

a higher diagnosis related group requiring higher payments due to the secondary 

diagnosis, high-cost and/or high-volume, and could reasonably have been prevented 

through evidence-based guidelines). The 2008 rule essentially denies payment for select 

healthcare-acquired conditions. The DRA HAC Payment Provision established in 2008 

was the beginning of a new era in CMS reimbursement and healthcare – one in which 

Medicare reimbursement would no longer be given for substandard medical care.  

     The HAC Reduction Program is separate in that it is pay-for-performance based and 

was established within the Affordable Care Act of 2010. Section 1886(p) of the Social 

Security Act also established the statutory requirements to enforce the program. While it 

was established within the Affordable Care Act of 2010, payment impacts did not begin 

until FY2015 (discharges beginning on October 1, 2014). The HAC Reduction Program 

is penalty only and is determined by hospital performance on selected healthcare-

acquired conditions. Hospitals have the potential to lose 1% of Medicare payment after 

VBP and the Hospital Readmission Reduction Program (a penalty only performance 
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program that can cost hospitals 3% of Medicare payments), if they perform below the 

25th percentile. HAC scores are based upon six quality metrics across two domains; 

domain 1 (patient safety composite, weighted at 15%), and domain 2 (CLABSI, CAUTI, 

SSI, Clostridium difficile, and MRSA, weighted at 85%). Hospitals can receive 1-10 

points for each measure based upon national percentile ranking (i.e. points are awarded 

for each SIR that is high), and then domain scores are given, which are weighted. Total 

HAC scores then determine if a penalty is given and unlike the VBP, a lower score is 

better. In this program, hospitals can lose 1% of Medicare payment if they are in the 

bottom quartile of performers, and these losses can overlap with any penalties from the 

VBP. For example, if a hospital has a $1.5 billion revenue annually and 20% is from 

CMS reimbursement, this would mean that of the $300 million it receives from CMS, it 

would lose $3 million if it performed in the lowest 25th percentile for the HAC Reduction 

Program. Overall, the HAC Reduction Program is the most recent effort to tie healthcare 

quality to CMS reimbursement.   

         These three CMS inpatient quality reporting and pay-for-performance programs are 

a direct intervention by the U.S. government to impact quality of care in the healthcare 

system. The IQR and HAC Reduction programs are penalty only, while the VBP program 

can increase or decrease Medicare reimbursement based upon performance. Efforts to 

increase transparency and require hospitals to take accountability for healthcare-acquired 

conditions were the driving factors behind these legislative actions. For hospitals and the 

IPC programs responsible for the HAI efforts, this is considered a three pillared 

mechanism for reducing Medicare payments related to reporting and high HAI SIRs. 
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CMS does often propose changes through the inpatient prospective payment system 

(IPPS) to update Medicare payment policies and rates, which can alter surveillance and 

reporting practices. The FY2019 proposed IPPS changes will be discussed later within 

this chapter but were met with significant concern from IPC governing bodies, like that 

of APIC and the Society for Healthcare Epidemiology of America (SHEA). Overall, 

these legislative acts were government attempts to push the U.S. healthcare system in the 

direction of focusing more on patient care and safety than profit. At the same time, a 

majority of states undertook their own initiatives to require public reporting of HAIs in 

efforts to increase transparency and hope that hospitals would be shamed into changing 

their habits.  

 
3.7.2. State HAI Reporting  
The federal mandate to report certain quality metrics and HAIs has been the biggest 

attempt to address poor infection control and substandard patient care, but some states 

have taken additional measures. A majority of U.S. states and territories have adopted 

laws that require hospitals to submit HAI data to their public health departments. What 

makes this action different though is that enforcement goes beyond CMS reimbursement, 

meaning that the health department’s reach can be far broader and isn’t limited to those 

patients using Medicare. States are unique in that they have authority to regulate and 

implement programs. Health departments, like the California Department of Public 

Health, issue deficiencies to hospitals that do not report all required HAI data. In the case 

of California, the public health department does engage in auditing and validation 

measures, but what those entail or how many deficiencies a hospital has to incur prior to  
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action is not in the literature, nor have the program specialists been able to communicate 

it when asked. The CDC encourages states to have validation measures and if they are 

using NHSN as a reporting mechanism, the CDC recommends using additional validation 

measures beyond the NHSN system internal controls. The majority of states use NHSN 

as their data collection system, which also includes adherence to the NHSN HAI 

surveillance and reporting criteria (i.e. definitions). In most cases, state health 

departments can threaten hospital accreditation if a facility has enough deficiencies. 

Herzig et al. report that in 2013, 37 or 71% of U.S. states and territories had adopted such 

laws within the last decade. This data has not changed as the CDC reports that 35 of the 

50 states require HAI data submission as of 2016. The majority of these laws were 

Figure 3.1. Summary of CMS Program Weights (source: HonorHealth) 
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enacted in 2006 and 2007 (54% for both years), likely as a result of impending 

regulations but also because they are a bridge between healthcare and the community, 

and most required data submission to legally begin in 2008.154 Only 11% of states require 

VAP reporting. While states vary in what data they require, most mandate reporting of 

CLABSIs in adult, pediatric, and neonatal intensive care units (initially only requiring 

adult and then pediatric and neonatal within a couple of years). CAUTI requirements are 

less common, with most beginning in 2012. States also varied in requirements for multi-

drug resistant organisms, like MRSA (20, or 54% of states), and/or Clostridium difficile 

(19, or 51% of states). Per Herzig et al., the timing of state mandates for HAI data was 

influenced by the CMS Hospital Inpatient Reporting Program (IQR). Since NHSN was 

already in use for mandated CMS reporting, most states opted to use it as their reporting 

system for tracking and easy data sharing with the state health department. Herzig et al. 

also noted that by using NHSN for state reporting, it facilitates better coordination 

between state and federal mandates and reduces the gap with different data definitions. 

Reagan and Hacker assessed state laws regarding HAI reporting and found that of the 

three possible legal provisions (data submission, reporting of data to the public, and 

inclusion of facility identifiers in public reports), most states had a variety of the laws. 

Their review assessed laws of the 50 states and 2 US territories as of 2011 and found that 

42% of states and 65% of those with HAI laws, mandated having all 3 legal 

requirements. The end result of these laws often vary between states as Texas’s law 

                                                
154 Carolyn T. A. Herzig et al., “State-Mandated Reporting of Health Care–Associated Infections 
in the United States: Trends Over Time,” American Journal of Medical Quality 30, no. 5 
(September 1, 2015): 417–24, https://doi.org/10.1177/1062860614540200. 



 162 

requires that the public reports include a comparison of the HAI rates for each hospital 

within the state, while Nevada only requires summary reports rather than facility-specific 

data.155 In most cases, the NHSN reporting methods and templates the CDC provides are 

considered the gold standard, but each state can add or remove HAI metrics. A bonus to 

state reporting though is that it is often published faster than that of NHSN. 

     A 2011 CDC toolkit on state policy options described several mechanisms for 

enforcing HAI laws.156 It indicated that establishing HAI reporting laws then grants the 

state health department ability to enforce the mandate, which can facilitate compliance 

from the healthcare facilities. If statutory authority is granted to a health agency or 

licensing authority, and the healthcare facility fails to report or improve HAI rates, the 

agency can sanction the facility’s licensure. Should the authority be granted to 

accreditation authorities or provider licensure authorities, they can sanction the provider 

licensure. Ultimately, the enforcement of these state rules depends upon who authority is 

granted to and who can take corrective action. Within this toolkit, they suggest several 

avenues for ensuring a program’s sustainability, like authorizing a state public health 

agency to provide financial incentives or penalties through collaboration with insurance 

or licensing authorities, collect licensing fees to support the HAI program, and collect 

fines for statutory violations. Ironically, in the CDC toolkit, it encourages states to choose 

incentives to encourage compliance rather than disincentives for non-compliance. 

                                                
155 Julie Reagan and Carl Hacker, “Laws Pertaining to Healthcare-Associated Infections: A 
Review of 3 Legal Requirements,” Infection Control and Hospital Epidemiology 33, no. 1 
(January 2012): 75–80, https://doi.org/10.1086/663204. 
156 CDC, “Eliminating Healthcare Associated Infections State Policy Options,” 2011, 37. 
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      State HAI reporting is a supplemental effort to facilitate transparency, consumer 

awareness, and reduce infection rates. While majority of states mandated these 

requirements as the CMS regulations were being established, they are nonetheless a 

secondary mechanism for HAI reduction across the United States. The creation of these 

laws and that of the CMS regulations were born out of necessity due to the inherent 

nature and the market failures abundant throughout the U.S. healthcare. 

 
3.8. Post-Intervention Market Failures – A Second-Generation of Issues 
Following the government intervention and mandate for hospitals to track, report, and 

reduce their HAIs or risk CMS penalties, there continued to be market failures. Sadly, the 

issue of inspiring change within the private healthcare sector is not an easy one and 

despite the move to focus not only on reporting, but also rates of HAIs, the persistence of 

HAIs continues. HAIs continue to be a national challenge and the CMS regulations 

sought to realign hospital priorities to internalize costs and focus on infection control, but 

the result reveals a deep perversion of these goals. In this section, I will address the 

second-generation of market failures that occurred following the implementation of the 

pay-for-performance CMS regulations. I will also touch on the impact of state mandated 

HAI reporting. First, this section will examine the negative externalities that occurred, 

like the narrowing of HAI-focused efforts to only certain HAIs, leaving others to run 

rampant or be ignored. Next, the information asymmetry that impacts not only consumers 

and payers, but also has national implications. Last, I will explore the moral hazards that 

arose, including the risky behavior that hospital engaged in as financial penalties were 

capped and other parties were responsible for fronting the bill of HAIs. This section will 
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address the second-generation of market failures and ultimately emphasize that even in 

the face of regulatory intervention and evidence-based prevention methods (IPC), HAIs 

continue to occur at considerable rates due to the political economy within healthcare.  

 
Negative Externalities 
There are several negative externalities that existed post-government intervention. From 

narrowed IPC focus to validation issues, the attempt to correct the market failures 

prevalent in the U.S. healthcare system in many ways just aided in the evolution of 

political economy and market failures within healthcare. The public continues to bear the 

cost of HAIs and while there have been efforts made to reduce rates, third parties 

continue to suffer, whether it be those seeking medical care, the infection prevention 

teams, or healthcare workers. 

    The first negative externality post-intervention revolves around the HAIs that were not 

named within the CMS programs. While the listed HAIs represented burdensome and 

preventable infections, this still leaves many ignored. HAIs are not just specific surgical 

site infections or bloodstream infections caused by central lines. A 2014 survey of both 

IPs and frontline clinical staff found that for clinicians, the NHSN definitions were poorly 

aligned with what they considered to be “true” HAIs as there were inconsistencies 

between the surveillance definitions and clinical diagnoses.157 Narrowing the focus of the 

CMS reimbursement rules meant that other HAIs could exist unchecked and that 

hospitals were not responsible for prevention efforts. The limited list of HAIs that are tied 

                                                
157 Julia E. Szymczak and Susan E. Coffin, “How Mandatory Public Reporting Undermines 
Infection Prevention: An Ethnographic Study,” Open Forum Infectious Diseases 1, no. suppl_1 
(2014): S261–S261, https://doi.org/10.1093/ofid/ofu052.614. 
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to reimbursement allows those neglected HAIs to continue without direct infection 

prevention efforts, which negatively impacts patients. Hospitals are not required to 

perform surveillance for such infections, let alone report them or focus infection 

prevention efforts. The public ultimately bears the cost when only a handful of HAIs are 

the focus of surveillance, reporting, and prevention efforts. Please reference Appendix D 

for the table comparing the prevalence and economic burden of those HAIs linked to 

CMS reimbursement and other HAIs that are not tied to reimbursement or penalties. 

     This market failure leads into a secondary one in that the narrowed focus of the CMS 

intervention further limits infection preventionists. While the CMS pay-for-performance 

rules and state regulations sought to force hospitals to not only prioritize HAI prevention, 

but also internalize the cost, these interventions resulted in goal displacement. In this 

case, not only have these regulations negatively impacted IPC programs, but they also 

essentially gave hospitals the green-light to ignore HAIs not tied to reporting 

requirements. Infection prevention programs are understaffed, as supported by both the 

literature and surveyed individuals, meaning that these programs already struggle to 

support their duties. The CMS regulations ensured that the designated HAIs would 

receive attention, but also incentivized hospitals to narrow the scope of their IPC 

programs to only those HAIs. Simply put, why should IPC efforts go beyond what is 

reported or surveyed? The limited focus of regulations, whether it be to CMS or state, 

creates priorities for hospitals, which often result in the neglect of other HAIs and other 

infection prevention duties. The intense focus on preventing CMS penalties translates to a 

vertical pressure within hospitals, in which administrators focus IPC efforts and resources 
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towards those HAIs associated with reimbursement. This gaming of the system is a 

negative outcome from the regulations that ultimately creates negative externalities 

carried by IPC programs, but also patients. IPs have reported that regulatory 

reporting/surveillance requirements has negatively impacted their departments and for 

those working in states with mandated reporting, this has left even less time for routine 

IPC activities.158  The narrowed focus means that infection preventionists have less time 

for rounding, emergency preparedness, education, and more. APIC surveys have found 

that infection preventionists are now spending five hours of each day based upon 

surveillance and reporting efforts for those mandated HAIs. The survey I conducted and 

described in Chapter 2, found similar issues, with 1/3 of IPs reporting that they spend 

25%-50% of their duties on NHSN-related HAIs, while 1/3 spend between 50%-75%. 

(Figure 2.6). A trend in the responses of the surveyed IPs was also that to make their 

programs more effective, less time on surveillance and reporting would be needed. 

(Appendix H.0).  A 2014 study also found that on average, infection preventionists spend 

half their time in their offices and working on surveillance, meaning that efforts within 

the actual hospital units are limited.159 The heavy burden on IPC programs following the 

CMS regulations negatively impacts healthcare workers and patients alike. A narrowed 

IPC program means that healthcare workers receive little to no infection prevention 

                                                
158 Monika Pogorzelska-Maziarz et al., “Perceived Impact of State-Mandated Reporting on 
Infection Prevention and Control Departments,” American Journal of Infection Control 47, no. 2 
(February 2019): 118–22, https://doi.org/10.1016/j.ajic.2018.08.012. 
159 Patricia W. Stone et al., “State of Infection Prevention in US Hospitals Enrolled in the 
National Health and Safety Network,” American Journal of Infection Control 42, no. 2 (February 
2014): 94–99, https://doi.org/10.1016/j.ajic.2013.10.003. 
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education, rounding rarely happens, and other duties are neglected. Infection prevention 

efforts are effectively stovepiped, which severely limits their efficacy and perverts the 

fundamental purpose of the profession. In their 2013 survey of IPs in relation to public 

reporting of HAIs, Linkin et al. found that 72% reported too little time for interventions 

to control HAIs and a majority reported that there had not been an increase in IPC 

resources in the past three years.160 Another contributor to this problem involves the 

narrowing of IPC focus and capabilities due to reporting requirements This was 

especially recognized when surveillance and reporting requirements were tied to CMS 

reimbursement through NHSN reporting. A survey in 2013-2014 found that the mean 

NHSN reporting burden was 118.29 hours each month, or just over 5 hours per day if 

based upon an 8-hour work day for a 2-person IPC program, while the hospital was only 

at 60% capacity. The findings of this survey reveal that the burden of surveillance and 

public reporting is extremely taxing on the IP and “continues to compete with HAI 

prevention activities such as environmental rounding, staff and patient education, product 

analysis”.161 For those IPC programs in states with mandated HAI reporting in addition to 

CMS requirements, they reported that these laws had negative effects on their department 

“beyond what was required by federal mandates” and resulted in less time for routine IPC 

activities and less visibility of the department.162 Mandatory reporting continues to evolve 

                                                
160 Darren R. Linkin et al., “Public Reporting of Hospital-Acquired Infections Is Not Associated 
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however, the burden it places upon the IP has not gone unnoticed and does pose a 

challenge for continuing other critical IPC duties, like environmental rounding, outbreak 

investigation, patient and staff education, and isolation review.   

      A third market failure is that the CMS regulations only apply to Medicare patients, 

which represent only 17.2% of the total health insurance coverage in the United States. A 

recent study by the Kaiser Family Foundation found that in 2017, 49% of Americans had 

health insurance coverage through an employer, while 14% utilized Medicare.163  While 

this does not change the quality of care for patients and does represent a significant 

percentage of hospital patients, it is not all-encompassing. Hospitals with patient 

demographics that include small percentages of Medicare patients, may be less inclined 

to invest in prevention efforts. It has been suggested that both private health insurance 

companies and Medicare Advantage (a form of Medicare offered by a private contractor 

to offer extra benefits) will move to include financial incentives and/or penalties for HAIs 

and other healthcare-associated conditions. Until this happens, the financial impact of the 

CMS regulations is limited for hospitals, not only in percentage of patients that utilize 

Medicare, but also the cap on financial impacts. Aside from mandated state reporting, if a 

hospital receives few Medicare patients, this does little to penalize poor quality of care 

and infection prevention, which negatively impacts those patients who seek care within 

that facility. 

   
 
 
 

                                                
163 Henry J. Kaiser Family Foundation, “Health Insurance Coverage of the Total Population.” 



 169 

Information Asymmetry 
One of the goals of the U.S. government intervention to correct the HAI issues, was to 

remove information asymmetry and facilitate transparency between patients, providers, 

payers, hospitals, and the public. While these efforts did result in more data transparency 

and equality, hospitals began gaming the system, displacing the goals through perverse 

measures like upcoding and practices to avoid HAIs. These second-generation market 

failures in the form of information asymmetry can be seen through questionable data 

quality, self-auditing, incomplete information. These asymmetries don’t just impact 

patients and payers, but also regulatory agencies responsible for collecting and verifying 

the data, as well as hospitals and payers.         

      The first example of information asymmetry exists within CMS itself and the quality 

of data it receives and therefore acts upon, which puts regulators and accreditation 

organizations at a disadvantage. The quality of the data submitted has been called into 

question and CMS validation efforts are limited, leaving nearly 99% of hospitals with 

unvalidated data. First, CMS has limited resources, which prevents them from inspecting 

and validating most hospital data. A recent report from the Department of Health and 

Human Services (HHS) Office of Inspector General found that while CMS met its 

regulatory requirements for data validation, their approach “made it less likely to identify 

gaming of quality reporting.”164 The Office of Inspector General found that in 2016, 99% 

of CMS-reviewed hospitals passed validation and only six received punitive action due to 

failure. Moreover, in the targeted sample of hospitals that CMS reviews for data quality, 
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none were targeted due to aberrant data patterns. The lack of attention to hospitals with 

aberrant data patterns, which helps identify inaccurate reporting, does little to stop 

gaming of the data. The report underscores that while CMS is meeting requirements for 

evaluating IQR data in that they review a sample of 400 randomly selected participating 

hospitals, they often fail to review additional hospitals. CMS can select 200 additional 

hospitals to review based upon certain criteria. The selection criteria for reviewing the 

200 additional hospital is often based upon threshold criteria (e.g. failed to report half of 

HAIs, late reporting of HAIs, and low passing score) but CMS can utilize analysis-based 

criteria which includes abnormal/conflicting data patterns or rapid change in data 

patterns. The report found that CMS rarely selected hospitals for additional review based 

upon analysis-based criteria. Given that there are roughly 4,849 hospitals registered 

within the United States, if CMS validates the highest range of hospitals (600), that 

would account for only 1.2%.165 The limited data validation and poor use of strategies to 

identify gaming all but guarantees that HAI data submitted to CMS is flawed and 

hospitals can manipulate information to avoid reimbursement penalties.  

     The second component to this information inequality impacting regulators is related to 

the reliability of information that is provided to CMS/CDC through NHSN. The 

aforementioned report from the Office of the Inspector General regarding the ability for 

CMS to adequately verify data is information asymmetry at the end of the process, but 

there is also a significant failure at the beginning of the reporting chain – the hospitals. In 

2015, the CDC and CMS issued a joint communiqué regarding adherence to CDC 
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infection definitions. The communiqué stated that the CDC had received reports from 

NHSN users that in some healthcare facilities, the decision to report infections to NHSN 

were “made by individuals who may choose to disregard CDC’s protocol, definition, and 

criteria”.166 They noted that decisions might be made through a review process that 

overrules the infection preventionists to report to NHSN or that clinicians may be 

deviating from standard diagnostic practices to avoid reporting infections. The 

communiqué identified three issues that were occurring; ordering diagnostic tests in the 

absence of clinical symptoms upon admission to the hospital to assert that infections were 

present on admission and not HAIs, discouraging the ordering of diagnostic tests in the 

presence of clinical symptoms to avoid test results that might result in an HAI reportable 

to NHSN, and adjudication in which the decision to identify or report HAIs to NHSN is 

overruled by a third party that is not IPC. This issue represents a significant and 

somewhat catastrophic market failure for the efficacy of the CMS regulations. In addition 

to the communiqué, hospitals have been found to engage in upcoding, which involves 

mis-reporting HAIs by reporting outcomes that result in higher reimbursement or reduced 

penalties. Healthcare economic researchers Bastani et al. analyzed upcoding trends and 

found that conservatively, of the 60,000 reimbursement claims of present-on-admission 

infections, 10,000 (18.5%) were upcoded, which resulted in an added cost of $200 

million to Medicare.167 Moreover, several researchers have questioned the outcomes of 
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publicly reported quality data, noting that it may encourage physicians to change 

practices to avoid negative outcomes or achieve target rates with medical interventions 

that may not be necessary.168 If the publicly reported data is not only inaccurate and 

skewed to appear better, this fuels the drive for providers to engage in riskier practices to 

achieve unrealistic goals. Coupled with the gaps in CMS data validation, the 

communiqué and practices of upcoding reveals that hospitals are gaming the system and 

unlikely to be caught. A lack of reliable data and questionable reporting methods to avoid 

financial penalties translates to significant information asymmetries across the U.S. 

healthcare system. This is also mirrored in staff concerns, as researchers have found that 

staff perceived that other hospitals were likely gaming the system through mis-reported 

HAI data.169 The communiqué is perhaps the most damning revelation, exposing that not 

only is NHSN HAI data flawed, but that hospitals are knowingly engaging in dangerous 

patient safety practices and choosing not to report HAIs to avoid financial penalties. Even 

IPs have been skeptical of the validity and reliability of the publicly reported HAI data 

and considering that they are tasked with performing the surveillance, this should be a red 

flag.170 This information asymmetry puts hospitals in a position of power in that they can 
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submit inaccurate data with little chance of negative recourse, leaving consumers and 

regulators at a significant disadvantage. 

     The second component to the information asymmetry of fragmentary HAI data is the 

manner in which it was collected for so many years, leaving hospitals and patients with 

delayed information on HAIs. The CDC and CMS are the keeper of the keys in terms of 

national HAI data through NHSN. While this is understandable, the delay (roughly 2 

years) in their publication of state and national HAI data makes it challenging to truly 

understand the scope of the problem or progress made. Hospitals are left to their own 

devices to track changes related to processes and such efforts may not been seen at the 

national scale until two years later, which does little to incentivize change. That NHSN 

controls the data establishes a relationship that is not mutually beneficial. Hospitals rely 

on the delayed data to be used for both CMS Hospital Compare information, but also to 

report to their stakeholders regarding Medicare reimbursement. While data can be 

extracted from NHSN for one’s hospital, the flow of information for national rates and 

progress is limited to what and when they choose to disclose. Both data and financial 

penalties are delayed by two years, which might allow hospital administrations to 

discount future penalties. When hospitals, patients, and even providers, don't have access 

to recent, complete data, it impacts their decision to seek care and make changes.  

      A third example of information asymmetry is incomplete information regarding the 

source or provider associated with the HAI. This disparage in information impacts 

patients and potentially other institutions that may hire the provider. HAI rates are 

reported in terms of states and hospitals and there is no association with medical 
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provider. Truthfully, the link between medical provider and HAI is only applicable for 

surgical site infections as they lend themselves to surgical technique that can cause 

infections. Other HAIs are nearly impossible to determine culprits for the exact source of 

infection unless documentation indicates continued breach in technique by specific 

medical providers or healthcare workers. The NHSN data is reported as hospital specific 

and not provider based, which means that a handful of medical providers may be 

responsible for high rates of surgical site infections, but patients are unaware of this. The 

publicly available information on HAIs, whether it be through the CMS Hospital 

Compare or state health departments, does not indicate the surgeon associated with 

surgical site infection rates. This is likely due to the imperfect nature of identifying the 

source of infection. However, nearly every hospital infection preventionist can indicate 

which surgeons tend to have higher surgical site infection rates. The lack of surgeon-

specific data leaves the public at a disadvantage. In non-surgical HAIs, the hospital unit 

they occurred in is not included in this publicly-provided information. Aside from listing 

intensive care unit and medical-surgical units, the HAI rates are reported in a generalized 

fashion, which doesn’t give the patient much information in terms of which hospital units 

have higher rates of HAIs. While this problem is unlikely to change, the gaps in 

information prevent consumers (i.e. patients) from making informed decisions regarding 

their choice in surgeons.  

       In addition to imbalance of information release, data published is only on the select 

HAIs, meaning that there is no information on a national level regarding the overall 

burden of non-CMS associated HAIs. This represents a significant gap for hospitals, 
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payers, and patients alike, to make informed decisions on practices, sources of care, and 

even internal policy recommendations as it gives the impression that only certain HAIs 

are problematic and worth prevention efforts. This gap represents a significant imbalance 

in information for patients and the public. Lack of knowledge surrounding HAIs that 

don’t fall under the CMS regulation means that there is virtually no data on their 

prevalence and burden. A hospital might perform well in regard to the HAIs that are 

tracked by CMS through Hospital Compare but could have considerable HAI issues with 

transmission of multi-drug resistant infections or surgical site infections related to 

neurosurgery. Focused reporting not only narrows the scope of resources, but also 

information. Armed with the knowledge that only certain HAIs are reported and CMS 

validation is unlikely to occur, hospitals and providers have little incentive to invest in 

IPC and change. Regulators and patients alike are left at a disadvantage in that not only is 

publicly reported data available with a significant time lag, but also in non-specific 

formats that limit the patient’s application for decision making. Unfortunately, the federal 

and even state-based efforts to remove information asymmetry, have triggered new forms 

of the market failure.  

 
Moral Hazard 
Post regulatory intervention, hospitals continued to engage in risky behavior due to 

several factors. First, CMS penalties are capped at certain percentages, so if a hospital 

performs poorly, it doesn’t matter how high the infection rate is, the penalty will be the 

same. The lack of surgeon or medical provider specific HAI rates also encourages 

medical providers to engage in riskier behavior and avoid accountability. Ownership of 
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HAIs is a particularly challenging thing to alter in healthcare culture and when dozens of 

healthcare workers are involved in a single patient’s care, it can be that much more 

difficult to drive change. The lack of accountability, save surgeons, does little to facilitate 

extra attention to infection prevention as the blame is frequently bucked to another 

hospital unit or healthcare worker. While hospital administrators now focus heavily on 

CMS-linked HAIs, there continues to be challenges identifying a source for infection, 

which does little to change the lack of accountability and inspire change. Aside from 

penalty caps, there are even limitations to validation efforts for poor reporting practices. 

As previously mentioned, CMS is only validating just over 1% of hospital data 

submissions, so even if a hospital games their HAI rates, the odds of them being selected 

are extremely small.171  

      Hospitals also engage in moral hazard related to non-CMS HAIs. The emphasis has 

been so heavy on the designated HAIs, that there is little concern for those not designated 

by CMS. This unfortunately encourages medical providers and healthcare workers to 

engage in riskier behavior and loose infection prevention practices, especially if they feel 

other hospitals are gaming the HAI data.172 If a hospital has high rates of a certain 

surgical site infection, it might be ignored unless tied to mandated reporting and 

reimbursement. As previously mentioned, the stovepiping due to a narrow CMS focus on 

only a handful of HAIs creates incentives and penalties limited to those specific 
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infections. This also applies to infection preventionists as they may choose not to invest 

time in investigation or surveillance efforts for HAIs that are not tied to mandated 

reporting. All of these behaviors are dangerous for patients and narrow the problem of 

HAIs to only be those associated with public reporting or CMS reimbursement.  

     Lastly, it is important to note the moral hazards made evident through the CDC/CMS 

communiqué. There are two types of behavior made public in this report. First, hospital 

administrators and/or those who choose to overrule IPC findings of HAIs to avoid 

reporting them to NHSN. This behavior, to avoid financial penalties, is dishonest and 

dangerous as it erodes public trust in healthcare and infection prevention trust in their 

hospital administrators. Secondly, the decision by clinicians to perform diagnostic tests in 

patients without symptoms and therefore not clinically indicated, is not best practice. The 

hope of a positive culture to show an infection (which, without clinical symptoms may 

not be an actual infection) present on admission and avoid a reportable HAI is dubious 

and often results in unnecessary treatment. Unnecessary antibiotic usage is harmful to the 

patient and contributes to poor antimicrobial stewardship. In the other direction, the 

discouragement of diagnostic testing in the presence of clinical symptoms to avoid 

finding a HAI, puts the patient’s safety at risk. These behaviors indicate that medical 

providers are engaging in perilous behaviors to avoid HAI penalties as they know a HAI 

not found or reported is one that can’t be penalized. Furthermore, the inability for CMS 

to truly validate data only encourages this risky behavior. Sadly, this example of moral 

hazard also proliferates into negative externalities as the drive to avoid CMS penalties is 

so substantial that hospitals engage in risky behavior and patients ultimately bear the cost. 
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Whether it be through mis-managed medical treatment or not having their HAI reported 

appropriately, the public pays for the behavior that hospitals engage in to avoid HAI 

penalties.  

 
Conclusion 
Prior to and following government intervention in the form of CMS regulations and state 

reporting, there continue to be significant market failures within the U.S. healthcare 

system. These market failures include considerable negative externalities, gaps in data, 

and risky behaviors that remain unchanged due to stovepiping. The CMS/CDC 

communiqué and findings of upcoding reveal a deeply rooted perversion of the 

government interventions to make hospitals improve patient safety (including infection 

prevention) and internalize costs. Information inequality continues to exist across not 

only patients, but also regulators and national agencies due to imperfect surveillance 

measures and perverse reporting practices. The market failures have changed since 

intervention, but ultimately the continued presence of these issues indicates a healthcare 

culture rooted heavily in autonomy. The significant volume of market failures following 

government intervention begs the question as to how effective these actions have truly 

been.  

 
3.9. Efficacy of CMS Regulation and Other Response Efforts 
Government intervention to correct market failures is imperfect at best. Approaching the 

problem of HAIs in private hospitals is complex and with the hope that hospitals would 

follow best practice and implement stringent infection prevention efforts, the U.S. 

government sought to correct these market failures. Attempts to get hospitals to 
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internalize costs became rooted in the carrot-stick relationship between Medicare 

reimbursement and HAI reporting/rates. State reporting requirements have also come into 

the strategy to reduce HAIs or at least make them publicly reportable so that patients may 

have the knowledge and information to make informed decisions when seeking care. 

Despite these strategies, the literature is ripe with debates on efficacy. This section will 

explore the efficacy of these intervention attempts, from state to national, with a 

discussion on what the data and literature disclose. I will explore the convoluted data that 

is provided by CDC/NHSN to indicate HAI progress, as well as what independent studies 

have found. The challenge lies in that not only are there limitations to these regulatory 

interventions, but efficacy is not determined by data alone, especially in light of the 

second-generation of market failures.  

    Before I address efficacy, it is important to note several limitations to the government 

intervention strategies. First, the legislation tying HAI reporting and rates to CMS 

reimbursement is only applicable to those hospitals receiving payment. Medicare alone 

accounts for 14%-17% of the health coverage in the United States, while private 

insurance is 49%-69%, which makes it a small piece of the healthcare pie.173 In terms of 

healthcare spending in the United States, CMS payments only account for 20% of total 

healthcare spending, which inherently limits the reach of the nonpayment rule in 

incentivizing behavior. Also, federal hospitals, like Veterans Affairs and Indian Health 

Services hospitals, are unique in that they do not rely on Medicare reimbursement for 

patients and do not follow the reporting guidelines, meaning that CMS regulations and 
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NHSN reporting is not required. All together, these findings mean that not only does 

Medicare account for a smaller piece of healthcare spending and a lower percentage of 

medical insurance, but regulations tied to CMS reimbursement are also limited to those 

hospitals reliant upon it.  This dissertation also does not discuss healthcare facilities 

outside of acute care hospitals, like urgent care or long-term care facilities, which have 

separate CMS regulations and interventions due to similar issues with infections and 

other healthcare-associated conditions. Also, as previously noted, these regulations and 

their efficacy are only linked to certain HAIs and have caps on the percentage that they 

can be penalized on. Those infections that fall outside the scope of required reporting are 

addressed in Appendix D but will not be measured for efficacy within this discussion. In 

short, these intervention approaches are extremely limited in both depth and reach, which 

is observed in the debatable efficacy of the regulations and findings of upcoding and 

other perverse practices. 

 
What the Data Says 
 An accurate measurement of efficacy is difficult for HAIs and government intervention. 

The reasons listed above, from information gaps to upcoding, all suggest that following 

the CMS regulations, hospital behaviors have not fundamentally changed but rather 

evolved to take into account financial penalties. That being said, one measurement for the 

efficacy of these intervention strategies is the data released in national/state reports and 

analyses within the literature. The Office of Disease Prevention and Health Promotion 

(ODPHP) within the Department of Health and Human Services provides an overview of 

HAI national targets and metrics, highlighting progress made by 2016 and the new 2020 
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targets. (Figure 3.5). Interestingly, this data doesn’t differentiate if it is progress made 

since 2009 or since 2015.174 In terms of progress made, the CDC provides information 

through a Data Summary of HAIs in the US: Assessing Progress 2006-2016, which 

shows progress since before the CMS regulations went into effect. (See Appendix C). 

According to this, there has been roughly a 50% drop in central-line associated 

bloodstream infections between 2008 and 2016, which differs from that reported by 

another CDC table on HAI progress (Table 3.2). The CDC notes that catheter-associated 

urinary tract infections struggled to decline in the beginning, but when they modified the 

surveillance definition to not include those infections caused by yeast, progress was seen. 

Efforts related to reducing the SIR of surgical site infections have been slow as have 

those involving Clostridium difficile infections and MRSA bacteremia. What is most 

interesting about this report though is that while it gives very specific progress for 

bloodstream infections, other exact percentages of change are harder to find. For 

example, most of the data showing change is between 2014 and 2015, or 2015 and 2016 – 

there was a 5-6% decline in overall SIR of urinary tract infections between 2015 and 

2016 using both the 2009 and 2015 baselines. Only the provided graphs show changes 

over time, but also include considerable variance and up-ticks in the rates. This approach 

to presenting the data is a bit misleading and while it does reveal progress being made, it 

is nowhere near the goals that were set for 2013 (50% reduction in bloodstream 

infections, 25% reduction in urinary tract infections, among others). In fact, according to 
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the CDC graphs on this page, from 2009 to 2014, catheter-associated urinary tracts went 

from a SIR of 1.00 to 1.04 and even after removing yeast-causing infections, it went from 

a SIR of 1.0 in 2009 to 0.91 in 2013. Outside of central-line bloodstream infections, HAI 

progress since the non-payment rules were put into place has been marginal and 

inconsistent.  

          The CDC also releases reports regarding national HAI prevention progress reported 

through NHSN and in October 2018, it released the 2016 National and State HAI 

Progress Report. This report is the first one to measure year-to-year HAI prevention 

progress using the 2015 baseline, which was updated to take into account updated HAI 

definitions and other factors. The 2016 report is the latest national data and considered 

the most realistic in terms of prevention progress. Within the 2016 report, the CDC 

provides both national and state-by-state summaries of HAIs for acute care hospitals. The 

report revealed that between 2015 and 2016, the national rates for central line-associated 

bloodstream infections decreased by 11%, catheter-associated urinary tract infections 

decreased by 7%, ventilator-associated events decreased by 2%, abdominal hysterectomy 

surgical site infections dropped 13%, colon surgery surgical site infections decreased 7%, 

and there was a 7% drop in MRSA bacteremia and 8% in Clostridium difficile 

infections.175 The report does note that of the hospitals with enough data to calculate a 

SIR, 10% had a higher (i.e. worse) SIR than the national SIR for CLABSIs, CAUTIs, and 

Clostridium difficile infections. Within the report, state specific progress can be seen. For 
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example, in the District of Columbia, there was no significant SIR change for several 

infections compared to the national SIR, but MRSA Clostridium difficile infections 

bacteremia had SIRs significantly higher (worse) than comparison groups (29% for 

MRSA bacteremia and 12% for Clostridium difficile infections). Overall, there are 

several places within the CDC websites alone that national HAI data is shared however, 

there is considerable variation in both prevalence and progress made.  

 

 

 
 
 
 

Table 3.2. HAI Progress (CDC, 2018). 
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Findings in the Literature 
The literature describes a different level of efficacy for the government intervention 

efforts. HAI researchers Magill et al., who first reported on the national prevalence of 

HAIs in 2014, performed their analysis again, comparing data from 2015 to 2011. Their 

analysis of 12,299 patients reportedly showed a decrease in HAIs (from 4.0% in 2011 to 

3.2% in 2015) and that patients had a lower risk of HAIs (16% lower than in 2011).176 

While this analysis paints a positive light on progress made among the studied patients, to 

show the 16% decrease in HAI risk, researchers had to adjust for age, time from 

admission to survey, presence of devices, and status of being in a large hospital, which 

are all considerably relevant data points. The shear presence of a device would mean that 

patients with central-lines, catheters, or ventilators would be excluded, meaning that this 

gives a false sense of declining risk. Much of the literature on the efficacy of national 

HAI efforts point to the mixed results and that the intervention may not be as successful 

as the CDC promotes. 

        As McNair et al. noted in their analysis using California healthcare data to model 

overall impact of the Healthcare-Associated Condition pay-for-performance program, the 

conditions were only present in 0.11% of acute Medicare discharges and only 3% would 

be impacted by the nonpayment rule.177 The actual payment reductions were deemed 
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negligible (0.001%) and unlikely to impact behavior or improve quality of care, 

especially considering Medicare spending only accounts for 20% of total healthcare 

spending in the United States, which means private health insurance carries a larger piece 

of the healthcare spending pie. Lee et al. has done considerable analyses surrounding the 

efficacy of the nonpayment policies and has ultimately found that there was no 

substantial effect of the policy change on infection rates when assessing CLABSI and 

CAUTI rates.178 They found that there was a small, but not statistically significant, 

increase in CAUTI rates in the post-implementation period versus the pre-implementation 

phase. Moreover, they found that there were decreases in infection rates prior to and after 

the implementation of the 2008 nonpayment policy, neither of which were significant nor 

revealed any effective policy impact. Overall, their analysis of data from January 2006 to 

March 2011 across 298 hospitals led them to hypothesize that the policy is more likely to 

have effects on hospitals within states that have pre-existing reporting requirements. Bae 

noted that while quality initiatives have grown since the CMS nonpayment policy was 

enacted, the relationship between the policy and healthcare-associated conditions 

(including HAIs) is inconclusive and results are mixed or nonsignificant.179 This 

conclusion was a result of reviewing published studies related to the CMS nonpayment 

policies and the consequences, which found that while three studies saw decreased 
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CLABSIs and CAUTIs, five other studies found no statistically significant relationship. 

While Waters noted a decrease in CLABSI and CAUTI rates following the 2008 rule, 

Vaz reported no observed changes in targeted infection rates and that that policy had little 

change on CLABSI rates that were already declining. Peasah et al. observed a reduction 

in CLABSI rates that was significant but one that was not in CAUTI rates, ultimately 

noting that while the policy appeared to be effective, the association could be 

overestimated as there were other infection prevention interventions going on. Several 

other studies, like that of Kawai and Schuller, concluded that the CMS HAC policy did 

not have an impact on the studied HAI rates (CLABSI and CAUTI). In a particularly 

interesting study, Krein et al. assessed if the CMS HAI reduction initiative increased the 

use of infection prevention across U.S. hospitals, including VA facilities. Their surveys in 

2005 and 2009 found that over half of the non-federal hospitals reported moderate to 

large increases in prioritizing CLABSI, VAP, and CAUTI prevention efforts due to the 

nonpayment rule while 60% of VA hospitals experienced no change. Between 2005 and 

2009, both non-federal and VA hospitals reported an increase in prevention practices, 

likely due to a general increased focus on HAIs, meaning that while the CMS 

nonpayment rule is considered a driving force in reduction, the increase in efforts within 

VA hospitals indicates that it may not be the primary driver.180 Interestingly, Hoff et al. 

assessed three organizational factors as mediators between the CMS policy and its ability 

to drive change. They found that organizational factors like hospital executive behavior, a 
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proactive infection control culture (engaged clinical staff and top leadership attention to 

infection control), and clinical staff engagement played a significant role in the CMS 

policy as a driver for quality enhancement.181 Moreover, the second organization 

dynamic, increased top leadership attention to IPC, led to more proactive IPC programs 

and additional resources. This finding underscores the significance of the joint 

CDC/CMS communiqué and the role of organizational factors and administrative culture 

in supporting HAI reduction. An organizational culture that is determined to avoid HAIs 

will ultimately game the system, while others may support prevention efforts in the 

interest of patient safety, but ultimately the importance of organizational culture cannot 

be ignored.  Furthermore, for an intervention that only impacts a minority of the U.S. 

healthcare patients, the chance at success was likely to be minimal. Stone et al., reported 

that CMS likely overshot their expectations in terms of how much savings these 

programs would produce. CMS estimated that the new policy would result in $20 million 

saved in the first year and $50 million in subsequent years, with an average hospital 

savings of $12,500, but independent studies have found these numbers to be closer to 

$2.4 million the first year and only $600 per hospital.182 More recently, CMS claimed 

that the Hospital-Acquired Condition (HAC) program saves Medicare $350 million per 
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year, but this is not supported with data on the site or how many hospitals were penalized 

to culminate in this number.183 

     There have also been concerns regarding the impact of mandatory reporting on IPC 

programs, with many citing the diversion of “scarce resources away from IPC and toward 

fulfilling reporting requirements” and that fulfilling the mandated reporting is 

considerably resource-intensive.184 Furthermore, Szymczak’s 2014 survey found several 

unintended consequences in just the reporting of CLABSIs, like eroding credibility of the 

IPs due to their strict adherence to NHSN HAI definitions, while clinicians felt that the 

surveillance definitions weren’t aligned with true infections, and the impression from 

staff that other hospitals were gaming their CLABSI rates due to the “subjectivities 

inherent in the NHSN definition”.185 The literature is rich in studies pointing to the time 

IPC programs are forced to spend on HAI reporting and how this diminishes time spent 

on other critical IPC duties. The increasing burden on IPs and staff focus on definitions 

versus practices are unintended consequences of these mandated reporting requirements 

that ultimately negatively impact the IPC programs and their efficacy.  

           Perhaps two of the most concerning findings in the literature regarding the 

efficacy of the CMS programs (which can also be applied to any mandated reporting 
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requirements), are the reports of upcoding and the CDC/CMS communiqué. The data 

might show some progress, while the literature indicates that changes are not significant, 

but the reports of upcoding and perverse practices to avoid finding/reporting HAIs 

indicate that hospitals are ultimately finding a way around regulation. These two major 

findings regarding not only the quality of the data being reported, but also the 

implications for patients, are only amplified by the reports on the limited data validation 

performed by CMS. The most distressing aspect of this is that any favorable data findings 

by the CDC at a national, or even state level can’t be trusted. The reports of upcoding and 

those findings in the CDC/CMS communiqué indicate that data being reported is 

inaccurate. Sadly, when coupled with the findings that it is only validated in roughly 

1.2% of hospitals, the reality sets in – the United States has both an ineffective federal 

intervention and a broken healthcare market. 

       There is no simple answer regarding the efficacy of the government intervention and 

CMS nonpayment rules. The CDC data reveals national decreases in HAI rates but that 

many states are struggling to make progress in prevention. The literature emphasizes the 

ambiguous efficacy of the nonpayment policies in HAI reduction. The CDC/CMS 

communiqué and findings of upcoding raised concern regarding the efficacy of the HAI 

data reported to NHSN and that despite the intervention efforts, hospitals were gaming 

the system and finding work arounds to avoid nonpayment. From an IPC perspective, the 

studies showing how much time infection preventionists spend on surveillance and 

reporting rather than on other IPC duties, indicates a goal displacement that negatively 

impacts the very programs working to correct HAIs. The CMS nonpayment efforts focus 
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on data, whether it be reporting or reduced rates, which focuses HAI reduction efforts on 

rates rather than processes. In short, the effectiveness of the CMS intervention is unclear 

and hospitals gaming the system have resulted in perverse surveillance/diagnostic 

practices that not only put patients in danger, but severely compromise the legitimacy of 

any data reported. 

 
3.9.1 Efficacy of State HAI Reporting 
In addition to analyses on the CMS regulations, there have been several evaluations into 

the state-mandated HAI reporting. While not every state has mandated HAI reporting, 

those that do utilize it as a means for correcting market failures within hospitals with a 

more local, proactive approach. It should be noted though, that these efforts are 

supplemental to the NHSN surveillance and reporting that is required for CMS 

reimbursement, meaning that they are an additional burden on the IPC staff. While data 

requirements vary across states, a majority of states have adopted a law that requires 

some form of HAI data submission. These state requirements tend to focus on the same 

HAIs as CMS, but states can add additional ones if they choose to. Linkin et al. surveyed 

IPs and found that state-legislated public HAI reporting was not associated with a 

perceived improvement in HAIs or IPC process measures.186 They noted that of the 

infection prevention professionals surveyed, 72.7% stated that there was little time for 

interventions to control HAIs and an overall lack of resources for infection control. A 

2016 review of the literature and meta-analysis noted that state-mandated reporting laws 
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have inconsistent success in changing processes and that studies evaluating HAI rates 

against HAI laws found mixed results, frequently focusing solely on CLABSI rates.187 

Drawing on NHSN data from 2006-2008, Edwards et al. note that there was not a 

decrease in hospital HAIs for those states that had mandated reporting. Hangsheng et al. 

noted that CLABSI rates in 2006-2012 were lower 6 months prior to the implementation 

of state laws and continued for more than 6.5 years following the law, indicating that 

other IPC measures were the likely source of declining rates.188 These results were 

similar to a study in 2013, which assessed the influence of state HAI reporting laws on 

CLABSI rates, which found that mandated laws did not impact CLABSI rates.189 Studies, 

like that of Pakyz and Rinke have supported the notion that public reporting alone is 

insufficient to reduce HAI rates. On the other hand, HAI researchers Stone et al. assessed 

the impact of state HAI reporting laws and found that these laws increased state-level 

collaboration and those that publicly reported found that it helped hospitals benchmark 

their data, as well as focus leaders on HAI prevention.190 Another 2018 study found that 
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the mandated reporting in Pennsylvania triggered a decline in CLABSI rates when 

compared to states without HAI laws.191 A larger study by Liu et al., utilized national, 

longitudinal data and found that CLABSI rates in states with laws were lower than those 

in states without HAI reporting laws.192 

     There has been a considerable amount of literature underscoring the limitations of 

state laws mandating public HAI reporting. The literature supports the notion that while 

these efforts likely contribute to reductions, they are not the sole source of change and are 

also met with IPC process changes. As Marstellar noted, mandated HAI reporting may 

spark hospitals to implement proven IPC measures, they ultimately do not teach the 

hospitals how to actually reduce these rates and such efforts require administrative and 

unit-based efforts to reduce HAIs.193 Health researchers Linkin et al. pointed to 

preliminary 2009 investigations by the CDC regarding the efficacy of public reporting 

and that it did not decrease HAIs, noting that there are several factors that might 

contribute to this: a national decrease in HAIs, delayed reports following legislation, lack 

of public awareness and ability to interpret these reports, and skepticism by IPs that the 
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reports are valid and reportable.194 Overall, the true efficacy of HAI reporting and 

performance mandates, whether it be at the state or national level, is uncertain and will 

likely continue to be a topic of dispute. Unfortunately, these ambiguous findings do little 

to qualm concerns in the face of several findings of hospitals gaming the system, leaving 

many to question if these programs are truly addressing the problem of HAIs. 

 
3.10. Conclusion 
HAIs represent a considerable public health and medical problem, both in terms of 

morbidity/mortality, but also as an economic burden. A majority of HAIs are preventable 

but there is little incentive for hospitals to prevent them when they will be reimbursed by 

health payers. The painful truth is that despite the cost-effectiveness of IPC programs and 

evidence-based measures to prevent HAIs, hospitals continue to see these programs as 

cost centers. In response to the market failures that discourage hospitals from investing in 

IPC programs and reducing HAIs, CMS sought to intervene and force hospitals to 

internalize some of the costs. Pay-for-performance regulations and mandated reporting 

requirements were a federal attempt to correct these market failures. Unfortunately, the 

outcomes have not been as clear cut as one would hope, with many pointing to 

inconsistent evidence regarding their efficacy, and findings that hospitals are gaming the 

system through efforts to avoid finding/reporting HAIs as well as upcoding. State 

mandates to report HAIs have found more success, but even then, it has been limited to 

central-line infections. Sadly, federal efforts have been limited to a small portion of 
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hospital payers; Medicare, and focused efforts on only a handful of HAIs. Due to 

questionable reporting practices in self-reporting hospitals and an inability to truly 

validate the data, the HAI progress reported by the CDC is inherently flawed. Moreover, 

studies are repeatedly finding that IPs are spending a majority of their time doing 

surveillance and reporting tied to these mandates, which limits their ability to be visible 

and perform other relevant tasks.  

         The challenge of combatting HAIs is extremely complex and in the summer of 

2018, CMS released the “Meaningful Measures” initiative to help streamline and reduce 

burden in the Medicare regulations. Part of this effort included changes to the Hospital 

Inpatient Prospective Payment System (IPPS) that impact CMS Quality Improvement 

Payment programs (under which the HAI measures fall). These changes included 

removing NHSN HAI measures (all five HAIs) from the Inpatient Quality Reporting 

(IQR) Program and the Hospital Value-Based Purchasing (VBP) Program. The five 

NSHN HAIs (CLABSI, CAUTI, SSI, MRSA bacteremia, and C-diff) would be retained 

only in the Hospital-Acquired Condition (HAC) Reduction Program. Part of this shift 

was to reduce the unnecessary cost and burden while increasing efficiency for reporting, 

but ultimately it was met with considerable concern from the infection prevention 

community. The Association for Professionals in Infection Control and Epidemiology 

(APIC) responded to these changes with a position paper that supported the removal of 

HAIs from the Inpatient Quality Reporting Program but asked that instead of removing 

them from the Value Based Purchasing Program, they be taken from the Hospital-

Acquired Condition Reduction Program (HACRP) instead. Their rationale for this was 
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that HACRP “is a penalty-only program which scores each facility against other facilities 

rather than by its own improvement or achievement. Since there will always be 25% of 

hospitals with the highest HAC rates, and the HACRP does not account for facility-

specific populations, this might result in continually penalizing hospitals that service 

predominantly high-risk patients.”195 The CMS Final Rule eventually resulted in removal 

of the five NHSN HAIs from the IQR (delayed until CY2020 reporting period for 

FY2022 payment), but did not finalize the movement of the HAIs from VBP or HACRP. 

CMS responded that it will continue to monitory the impact of the HACRP and VBP 

programs in regard to HAI reduction. The proposed changes were argued against by 

APIC and other hospital epidemiology groups for several reasons; they do not change the 

burden or workload for infection preventionists as surveillance, reporting, and prevention 

efforts are required regardless of how many programs HAIs fall into, but also that such 

changes would give the impression that less work would need to occur, which could be 

counter intuitive. The proposed 2019 Final Rule changes hint that CMS is aware of the 

burden these programs have upon hospital quality and infection prevention programs, but 

that the complexity of these cultures and the underlying political economy makes changes 

to nonpayment rules extremely complicated and with long-term effects.  

        The private interests of the U.S. healthcare system are a formidable opponent in the 

battle against HAIs and as this chapter has shown, efforts to force change must take into 

account the political economy of healthcare. Failing to utilize the evidence-based IPC 
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measures ultimately impacts patients and healthcare workers alike. Unfortunately, HAIs 

are not the only outcome from poor IPC utilization and investment. Emerging infectious 

disease outbreaks have shown a worrisome trend in their transmission throughout 

hospitals as a result of poor infection prevention. 
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CHAPTER 4 - Ebola Virus Disease 
 
 
 

4.1. Introduction 
Emerging infectious diseases pose an increasing threat to health security as globalization, 

encroachment in nature, and expanding populations. Emerging diseases like MERS-CoV, 

SARS-CoV, and Ebola virus disease pose unique challenges for healthcare and medical 

treatment, especially in industrialized countries where medical care is more invasive and 

the diseases are considered rare.196 Since 2001, there have been three major disease 

outbreaks of emerging pathogens that were amplified due to hospitals and poor infection 

control practices. In each outbreak, hospitals played a unique role in amplifying 

transmission. Existing literature has focused on the logistics of what went wrong and how 

the diseases spread however, utilizing a political economy lens has the potential to 

address more dynamics within healthcare that produce systemic IPC failures. This 

chapter will be one of two discussing emerging infectious disease outbreaks in healthcare 

facilities and the implications of political economy for IPC in such situations. This 

chapter will focus on Ebola virus disease and will address the Dallas Ebola cluster, as 

well as the government reaction that established a tiered hospital approach to ensure 

healthcare biopreparedness (i.e. preparedness for biological events). Furthermore, I will 
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analyze the infection prevention failures using a PE framework to explain the source for 

these shortcomings, the implications for hospital private interests that don’t include 

readiness for infectious diseases. After assessing the market failures that contributed to 

poor IPC practices and a lack of preparedness that fueled disease transmission, I will 

explore government intervention and if this was efficacious in addressing the true source 

for these IPC shortcomings. 

 
4.2. Ebola Virus Disease 
The Ebola outbreak that occurred in Dallas, Texas, was a novel event for the United 

States. The cluster of cases highlighted that diseases know no borders, but also revealed 

systemic vulnerabilities and the underlying landscape of political economy within the 

U.S. healthcare system. To explore if political economy can explain the poor investment 

and utilization of IPC, I will provide background on the outbreak, the cluster in Dallas, 

IPC failures that occurred, market failures, and the resulting government intervention. 

Through this analysis, I theorize it will become increasingly apparent how the 

competitive healthcare market has concentrated interests that encourage certain behaviors 

through incentives and penalties, which ultimately result in market failures that trigger 

poor investment in IPC. From information asymmetry surrounding the costs of hospital 

response to moral hazards related to CDC intervention, the hidden landscape of political 

economy has considerable impact on how American hospitals respond to emerging 

infectious diseases. 

         Ebola virus disease (EVD and previously known as Ebola hemorrhagic fever) was 

first identified near the Ebola River in Zaire (now the Democratic Republic of the Congo) 
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in 1976 in an outbreak that resulted in 318 cases and 280 deaths, with an 88% fatality 

rate. Its origins continue to evade researchers, but it is an exceedingly rare and deadly 

disease, which impacts people and nonhuman primates.197 Fruit bats are believed to be 

the natural host of the disease. A zoonotic disease, Ebola poses a unique challenge in that 

outbreaks have occurred sporadically throughout Africa, and there have been only a 

handful of cases elsewhere related to poor animal quarantine practices and laboratory 

biosafety failures. Ebola is spread amongst humans through close and direct contact with 

contaminated bodily fluids (i.e. blood, tissue, feces, semen, breast milk, and urine). 

Transmission from contaminated surfaces and objects has been documented but is 

considered a lower risk than with bodily fluids. Ebola is also known to persist in people 

who are recovering and has been found in semen and other bodily fluids after symptoms 

have resolved. Infection has been documented during interaction with infected animals, 

consumption of their raw meat, contact with infected human bodily fluids (which 

includes sexual transmission, medical care, and unsafe burial practices). Ebola is 

extremely virulent but not highly contagious, meaning that while it’s not easily spread 

like measles, it takes very little virions to infect a person, which means that healthcare 

workers and those caring for infected patients should utilize additional infection control 

measures. The World Health Organization and the CDC both endorse the use of a 
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minimum PPE of face protection (face shield or surgical mask and goggles), a long-

sleeved isolation gown, and gloves.198  

        The incubation period for Ebola is between 2 and 21 days and humans are not 

considered infectious until symptoms begin. Symptoms start with fever, fatigue, 

headache, and then are followed by vomiting, diarrhea, kidney and liver failure, internal 

hemorrhaging, and multi-system organ failure. There is no FDA-approved vaccine or 

treatment for infection and diagnosis is done through several different methods such as 

reverse transcriptase polymerase chain reaction (RT-PCR) assay, culture isolation, or 

antigen or antibody-capturing detection tests.199 There is an unlicensed vaccine by Merck 

(VSV-EBOV) that has been emergently deployed to outbreaks since the 2013-2016 

one.200  

        The high mortality rates of Ebola make it not only a deadly disease, but also one that 

is considered a Category A agent by the CDC, meaning that it is considered a potential 

bioterrorism agent as it can be easily disseminated/transmitted, cause public panic, and 

requires special action for public health preparedness.201 Hospitals across the United 
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States have not seen cases of Ebola. Like any infectious disease, hospitals are expected to 

have the capacity to use existing guidelines (provided within the CDC’s guidance on 

isolation precautions for infectious diseases) and infection control processes to properly 

isolate a patient. Unfortunately, the cluster of Ebola cases that occurred in Dallas, TX in 

September/October 2014, revealed a deeply under-prepared healthcare infrastructure and 

limited hospital engagement to ensure staff had the proper infection control support. 

Within this case study, I will explore the explanatory power of political economy to 

explain the poor infection prevention and control that facilitated the secondary cases in 

Dallas, TX as a result of market failures in the form of information asymmetry, negative 

externalities, and moral hazard.  

 
4.3.The Beginning of An Outbreak – West Africa  
Aside from a handful of cases in the United States related to quarantine facilities, there 

has been no American outbreak. The largest outbreak of Ebola began in late December 

2013, with the illness of a 2-year-old boy in the remote Guinean village of Meliandou.202 

The disease would slowly begin to grow outside the remote village, but it wasn’t until 

March 23, 2014 that the World Health Organization’s African Regional Office would 

report an outbreak of Ebola in Guinea. Five days later, the Liberian Ministry of Health 

confirmed its first case, and on May 25th, the Ministry of Health of Sierra Leone 

confirmed an initial case.  

                                                
202 “WHO | Ground Zero in Guinea: The Ebola Outbreak Smoulders – Undetected – for More 
than 3 Months,” WHO, accessed February 23, 2018, http://www.who.int/csr/disease/ebola/ebola-
6-months/guinea/en/. 



 202 

       In June, the disease was infecting over 100 people a week and cases spread to Liberia 

and would later spread to Mali, Nigeria, Senegal, Spain, the United Kingdom, Italy, and 

the United States. Despite warnings from Medical Sans Frontières (MSF) workers on the 

ground, the World Health Organization did not declare a Public Health Emergency of 

International Concern (PHEIC) until August 8th, as the outbreak has already claimed the 

lives of 1000 people. The outbreak would later burn through several countries in West 

Africa, but ultimately hit Guinea, Liberia, and Sierra Leone the hardest. Following this 

declaration, the World Health Organization issued a statement regarding their failings. 

During the fall of 2014, the United Nations Security Council passed a resolution 

declaring Ebola a threat to international peace and security, the United States planned to 

send over 3,000 troops to aid response, and many countries continue to send aid. The 

United Nations Secretary-General also established UNMEER (United Nations Mission 

for Ebola Emergency Response). By mid-September, over 700 cases are reported in a 

single week and the CDC warned of up to 1-4 million cases by January 20, 2015. In late 

October 2014, Australia became the first industrialized country to issue a travel ban. 

Many other industrialized countries followed suit and call for travel restrictions or 

screening (by the end of the outbreak, over 339,000 people were screen flying out of the 

three major countries). Thankfully, in late January 2015, weekly case counts continued to 

fall, with the majority of cases mostly in Sierra Leone and Guinea. Liberia was declared 

Ebola free in May of 2015 and the UNMEER closed in June. Cases continued to slow 

throughout 2015 and the World Health Organization terminated the Public Health 

Emergency of International Concern status in March 2016. Flare-ups did occur, but the 
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last declared case was in June 2016. The final case counts were 28,652 cases (suspected, 

probable, and confirmed), 15,261 laboratory-confirmed cases, and 11,325 total deaths.203  

       According to the CDC, the 2014 Ebola outbreak was more than 11 times larger than 

previous outbreaks (all previous outbreaks resulted in 1,597 total deaths). The economic 

impact to the West African countries impacted by the outbreak was devastating. Per the 

World Health Bank, an estimated $2.2 billion was lost in 2015 in the GDP of the three 

countries hit hardest. The World Bank also estimated that the overall impact of Ebola in 

Guinea, Liberia, and Sierra Leone, was $2.8 billion ($600 million for Guinea, $300 

million for Liberia, and $1.9 billion for Sierra Leone), with “decline in the international 

price of commodities” and an economic and fiscal impact that “outlasted the 

epidemiological impact due to severe shocks to investment, production, and 

consumption”.204  

       Aside from economic damage, the outbreak in West Africa also severely devastated 

the health care system. The CDC notes that 881 medical providers (doctors, nurses, and 

midwives) were infected (of which, 513 died), and there was an 8% reduction of 

healthcare workers from Ebola in Liberia. Liberia reportedly lost 8% of its physicians, 

nurses, and midwives to the outbreak, while Sierra Leone lost 7%, and Guinea lost 1%. 

Due to the outbreak and strain on the already stressed healthcare infrastructure, the CDC 
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also estimates that there were 10,600 additional deaths in the three main countries due to 

untreated conditions (1,091 additional HIV deaths, 2,714 additional deaths related to 

tuberculosis, and 6,818 additional deaths related to malaria). 17,300 children lost one or 

both parents to Ebola, over 33 weeks of education were lost due to school closures, and 

there was a 30% decline in childhood vaccination during the outbreak.205 In terms of 

international response to aid West Africa, more than $3.6 billion was spent by the end of 

2015. One positive outcome, according to the CDC, is that 24,655 healthcare workers in 

West Africa were train in infection prevention and control and 24 laboratories across the 

three main countries are now able to test for Ebola.  

       While Ebola was seen as a disease that predominately impacted African countries, 

things began to change as the outbreak worsened in the fall of 2014 and infected 

Americans working in the West African outbreak were flown back to the United States to 

receive better medical care. In early August 2014, aid workers and healthcare workers 

began to be transported back to the United States for treatment. This was a novel concept 

as the high-containment infectious disease units that were utilized were only available in 

a handful of locations (the University of Nebraska Medical Center, the National Institute 

of Health, and Emory University Medical Center). Seven infected patients were 

medically evacuated from West Africa to the United States and four additional imported 

cases were identified. While the medical evacuations were performed with specialty 

aeromedical biological containment systems and later treated at medical facilities with 
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designated high-containment units, it is three of the four cases diagnosed within the 

United States that are particularly relevant to this analysis. One of the four patients 

diagnosed in the United States, Dr. Craig Spencer, was diagnosed and treated at New 

York’s Bellevue Hospital in late October 2014, but the other three cases revealed a deep 

gap in America’s hospital preparedness and IPC compliance. The medical evacuations of 

infected workers were not without controversy however, it was the first imported case, 

Thomas Duncan, in Dallas, Texas, that changed the tempo of Ebola response and 

healthcare in the United States.  

 
4.4. Outbreak Within the United States – The Dallas Ebola Cluster 
Prior to the identification of Thomas Duncan, four patients with Ebola were treated in the 

United States, all of whom were diagnosed in West Africa and medically evacuated. 

Duncan would ultimately be one of two imported cases of Ebola identified within the 

United States (the other being Dr. Spencer), but his infection would trigger an avalanche 

of hysteria and scrambling for better response. Duncan arrived from Liberia on 

September 20, 2014 and visited the emergency department of Texas Health Dallas 

Presbyterian Hospital on September 25th, where he was found to have a fever of 38.4°C 

(later climbing to 39.4°C), abdominal pain, and a headache. The emergency department 

physician treated him for sinusitis and discharged him. Unfortunately, three days later, he 

was admitted to the same hospital via ambulance for similar symptoms, but also included 

diarrhea. The hospitalization on September 28th prompted isolation (which was not 

utilized during the emergency room visit on September 25th) in the form of contact and 

droplet (in addition to standard/universal precautions, which are used on every patient), 
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and testing for Ebola. Following this transfer from the emergency department to the 

intensive care unit (ICU) on September 29th, Duncan’s symptoms included massive liquid 

gastrointestinal efflux, which triggered staff to begin using additional PPE in the form of 

powered air purifying respirators (PAPRs) and Tyvek suits. It is reported that prior to the 

use of the Tyvek suits and respirator masks on September 30th, healthcare workers each 

wore two gowns, shoe covers, surgical masks, gloves, and face shields.206 Laboratory 

confirmation of Ebola occurred via PCR on September 30th and the CDC announced that 

this was the first imported Ebola infection diagnosed in the United States. The first CDC 

representative did not arrive in Dallas until three days after Duncan was brought back to 

the emergency room. When the CDC representative arrived, their focus was to aid in 

contact tracing, testing methodology for future patients, and a review of infection control 

practices.207  

     Per the CDC, contact tracing identified 48 close, unprotected contacts (i.e. lacked PPE 

during exposure). Of the 48 contacts, 17 were community contacts who had exposure to 

Duncan while he was symptomatic, “10 were persons who had been transported in the 

same ambulance that had transported the patient before it was completely cleaned and 

disinfected, and 21 were health care workers (HCWs) with potential exposures to body 
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fluid without the protection of complete PPE.”208 Active monitoring of all contacts was 

initiated for 21 days following the last known date of exposure, with 6 community 

contacts being quarantined. Unfortunately, Duncan succumbed to the disease and died on 

October 8th.  

      On October 11th, one of the nurses (patient 2 – Nina Pham) caring for Duncan 

developed symptoms and was confirmed by laboratory testing to have Ebola. On October 

14th, a second nurse (patient 3 – Amber Vinson) would also develop symptoms and later 

have PCR confirmation of Ebola. Identification of a specific exposure or lapse in 

technique was not established as both nurses had used PPE during their care of Duncan 

and had not reported specific breaches of technique. All healthcare workers (147 in total) 

who had contact with either three of the Ebola patients, laboratory specimens, or 

contaminated environmental surfaces were interviewed and actively monitored for 21 

days following their last known exposure. Both nurses did recover and survive their 

illness and no other cases were identified. The CDC highlighted that this cluster 

underlined the importance of planning for potential cases, minimizing exposures, rapidly 

identifying case contacts, and assessing “infection control practices”.209  

      Following this cluster, national attention was placed upon hospital preparedness and 

response to Ebola. It became a reality that a patient with Ebola would not just be treated 

at Emory or NIH but could walk through the door of any emergency department in the 

United States. Hospitals went into overdrive to prepare and meet CDC guidelines for 
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PPE, disinfection, waste removal, and laboratory testing. These fears were compounded 

with Dr. Craig Spencer, the second imported case of Ebola identified within the United 

States. Dr. Spencer had been working in Guinea with Doctors Without Borders treating 

Ebola patients and then returned to New York in October 2014. On October 23, 2014, he 

was taken to Bellevue Hospital Center after reporting fatigue and fever and would later 

be diagnosed and treated for Ebola. Spencer’s case is unique in that while fatigue is a 

symptom of Ebola, he claims to have been fatigued from his recent travels and not 

symptomatic prior to his hospital admission. This window of time (Ebola patients are not 

considered infectious until they are symptomatic) drew considerable scrutiny as Spencer 

had gone bowling, taken the New York City subway, and ate at restaurants in the days of 

his fatigue, but prior to fever. Ultimately, public health officials did considerable contact 

tracing following his diagnosis and the media attention surrounding his activities prior to 

hospitalization. Since Spencer’s work in Guinea was known prior to hospitalization and 

several New York hospitals were designated to care for patients as a preparedness 

process, Bellevue was better equipped for his treatment.210 There were no secondary 

cases related to Spencer’s infection or hospitalization. While Spencer was the last 

imported case identified within the United States, it was Duncan’s that drew attention to 
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hospital response. The second-generation of cases due to Duncan’s medical care 

underscored the ease of transmission during hospitalization and that ultimately, it could 

happen anywhere. The Dallas Presbyterian hospital, in many ways, represented “regular” 

acute care hospitals without a designated special pathogens unit or enhanced 

preparedness practices. The preliminary diagnostic failures and healthcare-associated 

cases of Ebola that occurred within the hospital put a light on the sad reality of American 

hospital preparedness and infection control.  

      
4.4.1. The Lawsuit – Pham vs. Texas Health Resources 
In March 2015, Nina Pham filed a lawsuit against Texas Health Resources Inc. (THR, the 

parent company of the hospital system which Dallas Presbyterian Hospital was a member 

of) for negligence, fraud, invasion of privacy, gross negligence, and damages. Within the 

lawsuit petition, Pham is cited as a “a casualty of a hospital system's failure to prepare 

for a known and impending medical crisis” and lists several failing of Texas Health 

Resources that include211: 

• “Failing to recognize the likelihood and appreciate the danger of the Ebola virus 

coming to its hospitals; 

• Failing to develop and implement policies and procedures on how to respond to 

the presence of the Ebola virus in the patient population; 

                                                
211 “Nina Pham Petition | Ebola Virus Disease | Intensive Care Unit,” Scribd, accessed March 4, 
2018, https://www.scribd.com/document/257453276/Nina-Pham-lawsuit-file-stamped. “Dallas 
Nurses Say Infection Control Ignored in Ebola Care,” Medscape, accessed June 8, 2017, 
http://www.medscape.com/viewarticle/833340. “Nurse Who Caught Ebola Settles Suit Against 
Dallas Hospital - NBC News,” accessed March 4, 2018, 
https://www.nbcnews.com/storyline/ebola-virus-outbreak/nurse-who-caught-ebola-settles-suit-
against-dallas-hospital-n672081. 



 210 

• Failing to ensure that all healthcare providers were trained on policies and 

procedures on how to recognize, appreciate, contain, and treat the Ebola virus in 

the patient population; 

• Failing to train nursing on proper protection, including how to don and off PPE; 

• Failing to ensure that the hospitals have appropriate personal protective 

equipment; 

• Failing to notify the appropriate authorities and get qualified people to manage the 

Ebola patients.” 

Pham’s petition also highlights that Texas Health Resources failed to warn her that the 

PPE provided was inadequate, failed to train her, and should have transferred Duncan to a 

better equipped facility. It also notes that “Nina asked her manager what she should do to 

protect herself from the deadly disease. Either her manager or her supervisor went to the 

Internet, searched Google, printed off information regarding what Nina was supposed to 

do, and handed Nina the printed paper. The ICU did not have any written policies or 

manuals about treating level 4 infectious disease patients generally or Ebola specifically. 

“Even though Mr. Duncan had been at Presbyterian for a day and a half with a 

differential diagnosis of Ebola, when it came time to admit him to the ICU and have Nina 

take care of him, the sum total of the information Nina was provided to protect herself 

before taking on her patient was what her manager ‘Googled’ and printed out from the 

internet.”212 Reportedly, there were no attempts by Texas Health Resources to request or 

turn over care to trained CDC professions, even after several of the nurses expressed 
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concern about the adequacy of the PPE and took measures into their own hands to use 

additional PPE (isolation gown, surgical mask, double gloves, and booties). Texas Health 

Resources also reportedly failed to provide her with disposable scrubs during her first day 

caring for Duncan, which meant that Pham wore the contaminated scrubs home.213 

Pham’s lawsuit also noted that following Duncan’s death, she was “called into a meeting 

with an occupational health manager from the hospital and a CDC representative. She 

‘was told that the [personal protective equipment] she wore was safe and that she was 'no 

risk' of having contracted Ebola’.”214 The lawsuit also alleges that Texas Health 

Resources attempted to rectify its damaged public persona by providing a video and 

public updates to media sources despite Pham’s request to be admitted as a private patient 

(i.e. under no name). In October 2016, it was announced that Pham and Texas Health 

Resources had reached a settlement, the details of which are private.  

     In response to the failures at Dallas Presbyterian Hospital, the healthcare-associated 

cases as a result of Thomas Duncan’s treatment, and the growing challenges of 

preparedness across the United States, federal agencies began acting to prevent further 

spread.  

 
4.4.2. U.S. Response – Borders and Hospital Designations 
Duncan and Spencer shook the United States to its core in just how unprepared it was for 

Ebola and other special pathogens. Following these two imported cases, there was 
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increasing demand from the public and political leaders for domestic response. While 

some called for travel bans from the three most affected countries, others demanded 

screening. The CDC ultimately coordinated with the Department of Homeland Security 

(DHS) later in 2014 to establish a process for enhanced screening and management of 

persons traveling from the Ebola affected countries. The CDC’s hope was to not only 

prevent the further spread of Ebola, but also to protect travelers and minimize 

international trade/travel disruption. Interestingly, international efforts began in August 

2014, as airlines flying to the affected countries began cancelling flights. Pre-travel 

screening within those countries began occurring and the CDC reports that from August 

2014-January 2016, 300,000 travelers were screened in Guinea, Liberia, and Sierra 

Leone.215 Only four Ebola cases made it through this screening and were identified within 

other countries (two in the United States, one in the United Kingdom, and one in Italy). 

The CDC also worked with national seaport and maritime authorities to ensure education 

and screening was performed.  

      Within the United States, CDC efforts starting in August 2014 relied on 

communication and education, emphasizing a range of monitoring options based off 

exposure to the disease. After Thomas Duncan was identified in Texas, new interim 

guidelines were pushed out that found self-monitoring insufficient. Calls for restricting 

the movement of returning healthcare workers (having cared for Ebola patients abroad) 

were made while others worried that such practices would prevent people from 
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volunteering abroad. The CDC provided basic guidance (which was considered the 

minimum standard of what should be done), but states could establish more stringent 

control measures if they chose (quarantine). Some states did choose enhanced 

precautions, like New Jersey Gov. Chris Christie’s decision to forcibly quarantine a nurse 

upon her return from West Africa.216 In effort to maximize efficacy without severely 

impacting travel, Customs and Border Patrol limited entry of air travelers from Guinea, 

Liberia, and Sierra Leone (and for several weeks from Mali, during the outbreak in that 

country) to five airports: Hartsfield–Jackson Atlanta International Airport, Newark 

Liberty International Airport, Washington Dulles International Airport, John F. Kennedy 

International Airport (New York City), and Chicago O’Hare International Airport.217 The 

enhanced risk assessment performed at U.S. airports was for identified travelers from the 

outbreak region (via flight itineraries or through customs inspections), which would then 

initiate collection of contact and location information, exposure and symptom 

questionnaire, temperature, and observations for illness. This information would then be 

uploaded to a secure CDC database and then pushed out to the state health departments 

where the traveler was ultimately landing. Those passengers screened through the 

enhanced process would also receive a care kit that included a thermometer, prepaid cell 

phone, and information to facilitate self-monitoring and contact to the local health 

department. Enhanced entry risk assessments were discontinued starting in late 2015. The 
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CDC reports that of the 38,000 travelers assessed at these U.S. ports from October 11, 

2014- February 18, 2016, 1,4000 were found to be symptomatic and require further 

screening, and only one was determined to have Ebola. During the outbreak, the CDC 

also worked to post travel notices and information about the outbreak and areas 

experiencing cases. The border and travel measures implemented during this time were 

considered successful and was later built on for future outbreak response.  

 
4.4.2.1.Tiered Hospital Approach 
The eleven patients treated for Ebola in the United States revealed the challenges and 

risks associated with medical care. The specifics of these challenges and risks will be 

discussed in the section below, but ultimately these issues resulted in the designation of 

specific care facilities. As a result of treating Duncan and Spencer, U.S. hospitals went 

into overdrive to meet the needs and expectations of identifying and caring for a potential 

Ebola patient. These efforts 

were exhausting in terms of 

staff and resources, and 

fundamentally the level of 

preparedness was considered 

not sustainable long-term. 

Between the costs of waste 

management, extremely high 

PPE needs, or staff-to-patient 

ratio necessary, it quickly Figure 4.1. Special Pathogens and Ebola Treatment Centers in 
U.S. (OIG Report, 2018) 
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became apparent that the existing processes were not going to last. In response, the 

Department of Health and Human Services was provided funds to develop a regional 

approach to hospital management of patients with Ebola virus disease. In collaboration 

with the CDC, they developed a state and jurisdictional-based tiered hospital approach. 

Hospitals in the higher tiers receive funding through the Hospital Preparedness Program 

Ebola Part A and B. These included frontline facilities, Ebola hospitals, and Ebola 

treatment centers.218 Frontline facilities were acute care hospitals (including emergency 

departments and urgent care clinics) and their guidance was to be able to rapidly identify 

and triage a patient with a relevant exposure and signs and symptoms. Frontline facilities 

were expected to be able to properly isolate suspected patients (patients under 

investigation, PUI), potentially coordinate with state and local public health authorities 

for testing and manage the patient until they could be transferred to an Ebola assessment 

or treatment facility (roughly 12-24 hours). The next tier would be Ebola assessment 

hospitals, which were acute care hospitals that are prepared to receive and isolate a 

patient under investigation and care for them until an Ebola diagnosis can be confirmed 

or ruled out. These hospitals should have the diagnostic capabilities to transport 

specimens, staffing for the patient, proper PPE, waste management, and infection control 

training. Ebola assessment hospitals were expected to provide up to 96 hours of 

evaluation and care for patients under investigation. If the patient was found to have 

Ebola, the assessment hospital was expected to prepare transport for the patient to an 
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Ebola treatment center. Fifty-five hospitals were initially designated as Ebola treatment 

centers, which meant that they had the capabilities to treat patients with confirmed Ebola. 

Ebola treatment centers are expected to have a multidisciplinary team ready to respond 

(which includes clinical and nonclinical members), ongoing training, laboratory protocols 

and a designated space for possible point-of-care testing,  

      In 2015, the Office of the Assistant Secretary for Preparedness and Response, 

expanded the tiers to also include a regional network tier (previously, the tiers were 

frontline, assessment, and treatment hospital in each state). This revision simply 

designated 9 of the 64 Ebola Treatment Centers (those with the greatest capacity) as 

Ebola and Other Special Pathogens Centers.219 In 2017, an additional hospital was 

elevated to this tier, leaving roughly 63 hospitals as Ebola Treatment Centers. The 

Special Pathogens Centers are expected to maintain competencies and capabilities to 

accept a suspected or diagnosed patient within eight hours of notification, as well as 

conducting drills quarterly. Appendix F provides a detailed overview of the existing 

framework for special pathogens within U.S. hospitals. The designation (on a volunteer 

basis) of an Ebola treatment center for hospitals is prestigious, but also came with 

substantial cost and ultimately, the public association with the disease.                   

 The goal of this approach was to alleviate the burden of high-consequence 

pathogen readiness for U.S. hospitals and create a specialized framework so all had a 
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basic level of preparedness while others were specialized and could fully manage infected 

patients. The considerable risk for transmission during hospitalization and medical care, 

especially in more advanced healthcare settings, was a serious gap identified in the Ebola 

outbreak of 2013-2016. Much of the literature does note that these failures would likely 

happen again, as preparedness for high-consequence pathogens is not a hospital norm. 

That being said, there has been no evaluation of the infection prevention failures that 

occurred in the context of political economy and how private hospital interests might 

allow such an event to occur again. The following section will address the IPC failures 

and challenges for Ebola response. 

  
4.5. IPC Challenges and Failures  
Ebola is a particularly tricky disease in that while it is not as contagious as measles or 

norovirus, it is very infectious in even the smallest exposures.220 Caring for a patient with 

Ebola is dangerous, especially when they are symptomatic and expelling liters of fluid 

through diarrhea and vomiting. Unfortunately, for healthcare workers, they often bear the 

brunt of exposure during the hospitalization of a patient with Ebola. The World Health 

Organization estimates that healthcare workers are between 21 and 32 times more likely 

to become infected with the disease than the general population.221 One small study done 
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by the World Health Organization in Guinea highlighted these dangers of caring for 

Ebola patients. The researchers found that of the 37 patients studied, 14 were healthcare 

workers, of which 12 acquired the infection during their work as a healthcare provider.222 

It is not surprising that healthcare workers are at a higher risk when one considers the 

invasive nature of their work and the infectivity of the disease. In Liberia, it was found 

that “poor IPC capacity was the primary driver of EVD transmission within the 

healthcare system.”223 The following sections will focus on specific IPC failures that 

occurred during the outbreak and ultimately impacted hospital response/preparedness 

within the United States. Unfortunately, there were many challenges and failures 

identified during the outbreak and Dallas cluster. From ensuring enough personal 

protective equipment to designated healthcare workers and those with specialized 

knowledge, there were several opportunities for failure and roadblocks to overcome. 

Lastly, this section will address the considerable cost of responding to and preparing for 

potential Ebola patients. Understanding the intricacies of what went wrong and the 

complexities (and cost) of response is critical to apply the PE framework in the context of 

hospital private interests and prioritization of infection control for emerging infectious 

diseases.   
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4.5.1. Personal Protective Equipment (PPE)      
While many highlight the lack of training, limited resources, and limited staff in West 

Africa, as a driver for the poor IPC capacity, this excuse does little to explain the 

systemic lack of preparedness across hospitals in the United States. Hospitals in the U.S. 

had readily available PPE, personnel, and training resources. The difference is likely in 

the expectation that such an event was improbable and additional efforts unnecessary, 

meaning that resources were not the deciding factor, but rather prioritization. Treatment 

options in the West African Ebola Treatment Units (ETUs) were limited in comparison to 

what was available in more industrialized countries however, advanced medical care also 

comes with increased invasiveness and thus risk. The capacity to provide dialysis, central 

venous catheters, additional laboratory testing, and intubation, are all medical capabilities 

that can save a patient, but they also put the healthcare worker at risk. While enhanced 

PPE is used to treat patients with Ebola and there were more options available to 

American healthcare workers, there were considerable challenges in both 

recommendations, procurement, and donning/doffing without cross-contamination. There 

have been several studies done on the PPE used during the outbreak and not surprisingly, 

they found that basic PPE is easier to use than enhanced PPE and that hospitals tended to 

follow either of two different PPE routes – disposable PPE or the use of a powered air-

purifying respiratory (PAPR). The Nebraska Biocontainment Unit (NBU), one of the 
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Ebola treatment centers, provided an overview of the procedures for each, which gives 

insight into the challenges and considerable room for error.224                               

           The complexity of the PPE process, regardless of what kind was used, leaves 

considerable room for cross-contamination and exposure to the disease. These processes 

are so complex, that it was recommended to have a “PPE buddy” who could watch 

donning and doffing procedures for thoroughness and maintain logs of everyone 

entering/exiting the patient’s room. (See table 4.1. for an overview of the PPE process). 

Fundamentally, American healthcare workers outside a handful of specialty hospitals like 

Emory, had never been trained on or even utilized such enhanced isolation precautions 

and PPE. This also ignores the continuous reports of IPC failures across U.S. hospitals in 

terms of hand hygiene and PPE use.225 Ebola is a disease that American healthcare 

workers had not experienced and were thus, ill-prepared for. Adding to these challenges, 

the guidance from the CDC, OSHA, and the World Health organization was often 

changing on a daily or weekly basis and/or clashing. Despite the CDC providing 

webinars and informational calls for providers before Duncan even set foot in Dallas, 

Texas, there were concerns for airborne transmission (not previously considered) during 
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advanced medical care that involved aerosol-generating procedures.226 In September 

2014, weeks before Duncan was hospitalized, healthcare and infection prevention 

professionals collectively challenged the PPE guidance from the CDC and the World 

Health Organization. Original guidance said medical masks could be utilized, but those 

challenging it stated that when there is uncertainty in transmission mode, a risk 

assessment and analysis framework should be performed.227 Prior to the CDC’s guidance 

changes, it was recommended that healthcare workers use medical masks, a single pair of 

gloves, no mention of head protection or footwear, and the guidance for donning/doffing 

was no different than for other, less deadly diseases. Several iterations to CDC Ebola PPE 

recommendations were made during the month of October 2014, which made IPC work 

and preparations extremely difficult.     

           The complexity of caring for an Ebola patient and the new guidance challenged 

traditional infection control guidance and consideration for PPE and isolation.228 “PPE 

guidelines for infection control have been traditionally driven by the paradigm that 

infections are transmitted by contact, droplet or airborne routes, and that these are 

mutually exclusive routes.”229 The novelty of treating an Ebola patient in U.S. hospitals 

coupled with limited studies on Ebola transmission (i.e. aerosol generating procedures), 

                                                
226 Michael T. Osterholm et al., “Transmission of Ebola Viruses: What We Know and What We 
Do Not Know,” MBio 6, no. 2 (May 1, 2015): e00137-15, https://doi.org/10.1128/mBio.00137-
15. 
227 MacIntyre et al., “Uncertainty, Risk Analysis and Change for Ebola Personal Protective 
Equipment Guidelines,” May 2015. 
228 MacIntyre et al. 
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meant that the CDC was scrambling to establish recommendations that were both 

effective, but also available to healthcare workers across the United States. “Ebola is 

clearly a serious occupational health and safety risk for health workers, many of whom 

have become infected despite using PPE. At the time of our original editorial, no 

Medecins Sans Frontières (MSF) worker had been infected, but in the short space of two 

months since then, 23 MSF workers have become infected, despite their strict protocols. 

This risk to HCWs must be recognized and reflected in conservative guidelines for 

protection.”230 IPC processes were severely challenged during the outbreak as agencies 

scrambled to establish stronger PPE guidance, as well as other infection control 

measures. The frequent changes to CDC PPE guidance made it difficult for hospitals to 

maintain PPE supplies and staff competency, but fortunately, no additional Ebola cases 

were seen during that time. The uncertainty surrounding PPE guidance and the 

expectation that at the very least, frontline facilities would have the capacity to safely 

accept and hold a potential Ebola patient, also meant that several other processes had to 

be established.   

             
 
 
 
 
 
 
 
 
 
 
 

                                                
230 MacIntyre et al. p 901.  
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4.5.2. Environment of Care (EOC) and Waste Management 
Infection prevention and control measures go beyond PPE though and many of the 

intricacies were highlighted during treatment of Ebola patients in the United States. One 

of the first challenges is to properly identify a patient as having a potentially infectious 

illness and rapidly isolate them. The initial emergency room visit Duncan made on 

September 25, 2014 has been cited as a failure to properly identify a patient from an 

Ebola-affected region with symptoms. Communication failures between staff and an over 

reliance on the electronic medical record (EHR) have been repeatedly cited as reasons for 

his discharge from the emergency department.231 Beyond the ability to rapidly identify 
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Table 4.1. Description of Ebola PPE variances, CDC 
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and isolate such a patient, there are considerable environmental and physical components 

to infection control when caring for an Ebola patient. Emory Healthcare provided initial 

guidance during the Fall of 2014, which mirrored CDC guidance that would become 

available online for hospitals. Laboratory testing must be done in a specific and safe 

manner, as a spill could mean an immediate closure and quarantine. Specific staff and a 

dedicated lab space for point of care testing in the treatment area were suggested, as well 

as the staff competencies to ship Category A materials. One IPC component that few 

anticipated was also waste management. The volume of PPE waste being created on a 

daily basis, let alone patient and medical waste, created unique problems for not only 

Texas Health Resources, but even Emory. In their lessons learned, Emory pointed to their 

unexpected waste management issues in that while the CDC stated that sanitary sewers 

could be used for the safe disposal of patient waste, the county watershed department told 

them that if Ebola human waste was placed in a sanitary sewer, they would disconnect 

the hospital’s service. The compromise, which would later become practice for other 

hospitals (to meet the demands of local waste departments, despite CDC guidance that it 

was not necessary), was to disinfect the patient’s liquid wastes with bleach or quaternary 

disinfectants for a minimum of five minutes before flushing.232 Medical/hospital waste 

also became an issue. Who would launder the linen or handle the disposable materials? 

Emory also faced these issues early on and while the CDC stated that such waste could be 

placed in a leak-proof containment and handled as regular medical waste, their contractor 
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stated that all waste would need to be certified as Ebola-free before they would handle 

and transport to their incinerator. Ultimately, Emory ended up autoclaving all regulated 

medical waste to ensure it would be picked up by the contractor. CDC guidance was 

updated to reflect these challenges and state regulation, as waste contaminated with Ebola 

is “a Category A substance regulated as a hazard material.”233 While waste that has been 

appropriately incinerated or autoclaved is not considered to pose a risk, disposal of 

Ebola-associated waste is subject to state and local regulations, which posed a problem 

for many hospital preparedness efforts.  

 
4.5.3. Sterilization and Disinfection 
Aside from waste disposal, guidance regarding environmental infection control measures, 

like disinfection of surfaces and objects, posed an issue for many hospitals. If enhanced 

PPE was needed, would cleaning a room require additional disinfecting products and 

processes? Again, the limited knowledge of Ebola in this arena posed a problem for 

hospitals and preparedness efforts. At the time, hospital disinfectants were labeled to 

include kill-times (i.e. how long the surface should stay wet to kill a specific organism) of 

common diseases like norovirus, tuberculosis, and influenza. None of those listed 

included Ebola. The CDC responded to such concerns with recommendations that 

included the use of a U.S. Environmental Protection Agency (EPA)-registered hospital 

disinfectant with a label claim for a non-enveloped virus to disinfect surfaces in rooms 

where a patient under investigation or a confirmed Ebola patient stayed. This is an 

                                                
233 “Ebola-Associated Waste Management | Ebola Hemorrhagic Fever | CDC,” accessed March 6, 
2018, https://www.cdc.gov/vhf/ebola/healthcare-us/cleaning/waste-management.html. 



 226 

interesting twist as Ebola is an enveloped virus, which is easier to kill. The CDC stated 

that “In contrast, nonenveloped viruses are more resistant to disinfectants. As a 

precaution, selection of a disinfectant product with a higher potency than what is 

normally required for an enveloped virus is being recommended at this time. EPA-

registered hospital disinfectants with label claims against non-enveloped viruses 

(norovirus, rotavirus, adenovirus, poliovirus) are broadly antiviral and capable of 

inactivating both enveloped and non-enveloped viruses.”234 Porous surfaces or objects, 

like mattresses, couches, or pillows, would need to be removed and treated as waste. 

Anything with upholstery was disposed of. Routine cleaning and disinfecting of the PPE 

doffing area was also critical to reducing the spread of the disease. To reduce the number 

of people exposed, waste management practices became part of the healthcare workers’ 

responsibility. The environmental IPC aspects of caring for an Ebola patient are so 

complex, the CDC has several website pages dedicated to the recommendations.  

      
4.5.4. Airborne Isolation and Physical Environment 
 Facility preparedness was also critical during this time as hospitals had to establish 

workflows for identifying a patient, moving them to specific isolation areas, and 

eventually transferring them to a room. Frontline facilities were expected to have 

designated areas for patients under investigation, which should include a private room 

with an in-room bathroom, and separate areas for donning and doffing PPE. Physical 

changes to a hospital’s layout were not uncommon. While the CDC’s infection 
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prevention and control recommendations for hospitalized patients under investigation 

recommended the avoidance of aerosol-generating procedures, they also stated that 

should they be necessary, such procedures should be done in a private Airborne Infection 

Isolation Room (AIIR, or negative pressure room). Due to this recommendation and 

concerns for airborne transmission, hospitals tended to err on the side of caution and 

ensure that rooms designated for patients under investigation should be negative pressure. 

For example, in the event that a patient with Ebola had to be emergently intubated, this 

could pose a risk for aerosol-generation, which supported the decision to make any room 

for such patients a negative pressure one.  This guidance meant that hospital facilities 

services had to be included in the planning of the route from the emergency department 

triage to the actual treatment room of the patient. From the moment a potential Ebola 

patient entered the hospital, there was an expectation that every step and process be 

clearly designated and followed to ensure the minimal amount of exposure and 

contamination occurred.  

 
4.5.5. Designated Workforce  
Lastly, there are also personnel who must be designated for certain roles during this time. 

From designated medical providers to public relations, the care of an Ebola patient 

extends far beyond the patient’s room. It was not possible to train every single healthcare 

provider in PPE, algorithms for identifying a patient under investigation, and every other 

nuance that came with caring for a patient with Ebola. On top of attempting to prepare 

staff and a facility for receiving an Ebola patient, there was also the problem of 

healthcare workers refusing to care for a patient with Ebola. One study found that of 
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those 428 healthcare workers surveyed in the United States, 25.9% said they were 

unwilling to provide care for them and 25.1% believe it was ethical to refuse care to a 

patient with Ebola. Of those healthcare workers unwilling to care for a patient with 

Ebola, 43.5% were nurses and 12.8% were physicians.235 One of the larger surveys 

performed post-Ebola outbreak found that 64.7% of respondent hospitals anticipated 

some healthcare workers would refuse to see patients with suspected Ebola and only 30% 

of their frontline providers had been trained to use the PPE. In fact, only 42% of hospitals 

reported that full routine laboratory testing of patients with Ebola could be performed.236 

These attitudes compromised the workforce pool within their facilities and were felt 

throughout the country. The sustainability of maintaining competencies, PPE supplies, 

and the necessary level of preparedness was extremely taxing for hospitals and the 

responsible departments. A study performed by Morgan et al. through hospital members 

of the Society for Healthcare Epidemiology of America (SHEA), surveyed 158 medical 

centers regarding their lessons learned from hospital Ebola preparedness efforts. The 

study found that Ebola patient management preparedness was coordinated primarily by 

IPC (62.1%), followed by emergency preparedness (19.8%) and that the biggest 

challenges they faced were related to issues with PPE (obtaining PPE, training healthcare 

workers, and managing changing guidelines).237 Respondents also noted that Ebola 

preparedness “required extraordinary resources, which were diverted from routine 
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infection prevention activities”. A study performed by the Association for Professionals 

in Infection Control (APIC) in September 2015, reported that of the 981 infection 

preventionists surveyed across the United States, 90% believe their facilities are better 

prepared than they were the prior year to receive a patient with a highly contagious 

illness. Unfortunately, more than half also report that their facilities have not provided 

additional resources to support the IPC programs as a result of the Ebola outbreak.238 

Respondents reported substantial difficulty preparing for EVD (Ebola virus disease). 

Despite EVD preparation taking precedence over all other infection prevention duties, 

hospitals felt only moderately well prepared for EVD.”239 The survey also found 

challenges in training healthcare workers in the PPE process. These challenges and the 

substantial burden were what prompted the CDC to establish a tiered approach to Ebola 

patient care.   

 
4.5.6. Financial Burden of Readiness and Cost of an Outbreak 
The economic burden of Ebola outbreaks was severely felt across West Africa. Within 

the United States, the preparedness and response expectations also resulted in a heavy 

financial burden for hospitals. There have been several analyses of the cost of both 

treating Ebola patients in the United States, but also preparing hospitals for potential 

patients (specifically, Ebola treatment centers). Given the changing PPE guidance, it is 

also likely that hospitals outside of those surveyed, likely spent considerable funds to 
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acquire the necessary PPE. Morgan et al. found that only 9.8% of surveyed hospitals in 

the United States reported increased financial resources to compensate for Ebola 

preparation.240  

        The most comprehensive cost analysis of U.S. hospital response and preparedness 

was done for the 55 initially designated Ebola treatment centers. While these hospitals are 

required to have advanced capabilities (i.e. fully treat a patient with Ebola), the incurred 

cost that was reported for 45 of these facilities was considerable. “The 45 ETCs reporting 

total costs incurred a cumulative total of $53,909,701 (mean $1,197,993/ETC) to 

establish the ETCs. The costliest activity was facility construction and modifications. 

Costs incurred to provide initial training for staff averaged $267,075 (range $10,000–

$1,624,639). Each ETC spent $172,581 (mean per facility; range $3,000–$560,000) on 

other expenses not included in the 5 specified categories. Examples of additional costs 

included computer hardware and software, nonmedical equipment, office supplies, and 

employee apparel.”241 In the case of a pediatric assessment hospital, Children’s Hospital 

& Medical Center (CHMC) in Omaha, Nebraska, reported that their hospital expenses at 

peak preparedness times (October 1, 2014- February 28, 2015) was $181,350.242 Further 

breakdown of these costs and the regional differences can be seen in the images below.  
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         It is also estimated that the cost of treating two Ebola patients is roughly $1 million 

dollars. Dr. Jeffery Gold, noted that for the Nebraska Medical Center, this is the cost of 

providing patient care but does not include loss of beds. He noted that the cost is roughly 

$30,000 per day per patient and it is unknown if private insurance will cover the costs 

related to Ebola treatment.243 New York City reportedly spent $20 million to manage the 

exposure and quarantine of Dr. Craig Spencer.244 Following the treatment of Duncan and 

nosocomial cases, the Dallas Presbyterian hospital reportedly experienced financial hits 

when people refused to be treated at the hospital due to fear. Following Duncan’s hospital 

admission, Texas Health Resources reported that within the first 20 days of October, the 

hospital was down to 1/3 of its census, emergency room visits declined by 53.3%, 
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surgical cases declined by 25% and revenue declined by 25.6%.245 This is especially 

prudent as emergency room visits in metropolitan Dallas-Fort Worth increased during 

this time.246        

              While there is little 

information on the actual costs 

related to U.S. hospital response to 

Ebola, there is even less for the 

hospitals that are considered 

frontline. Hospitals are notoriously 

private about their budget, but it 

would be prudent to review the costs 

that acute care facilities across the 

country spent on preparedness efforts 

(i.e. PPE, facilities, lost productivity, 

and staffing). Hospital epidemiology 

researchers Smit et al. assessed 

resource allocation and costs from U.S. hospitals from the American Hospital 
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Association list. Modern Healthcare’s Jaimy Lee discussed the costs and soaring demand 

for PPE following the Dallas cluster, noting that “some experts are concerned that 

demand will lead to price gouging, supply shortages, and in some cases, hoarding by 

hospitals. ‘There is the right opportunity to misuse the situation,’ said Jeffrey Lerner, 

CEO of ECRI institute.”247 Lee points to a Kansas hospital, which placed an order for 

$100,000 worth of PPE to treat a patient for two weeks, while also noting that suppliers 

reported a 50% demand increase for isolation gowns. From my own experiences, the 

costs were considerable and the loss of staff hours and infection prevention duties that 

were neglected would likely be startling. “The average amount spent by hospitals on 

combined supply and overtime labor costs was $80,461 (n=133; 95% confidence interval 

[CI], $56,502–$104,419). Multivariate analysis indicated that small hospitals (mean, 

$76,167) spent more on staff overtime costs per 100 beds than large hospitals (mean, 

$15,737; P<.0001). The overall cost for acute-care hospitals in the United States to 

prepare for possible EVD cases was estimated to be $361,108,968. The leading challenge 

was difficulty obtaining supplies from vendors due to shortages (83%; 95% CI, 78%–

88%) and the greatest benefit was improved knowledge about personal protective 

equipment (89%; 95% CI, 85%–93%). The financial impact of EVD preparedness 

activities was substantial. Overtime cost in smaller hospitals was >3 times that in larger 
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hospitals.”248 Healthcare researcher Daly surveyed several hospitals in New York 

regarding the cost of their Ebola preparedness and found varying costs. North Short-LIJ 

Health System reported their proposed biocontainment unit would cost $15 million, while 

SUNY Upstate University Hospital spent $448,052 in preparation costs for a four-bed 

Ebola unit which costs $50,000 per month to operate.249 Within this survey, several 

hospitals noted that there were additional stressors to the financial burden of Ebola 

preparedness; the immediacy of the need to prepare staff while continuing daily 

operations, the time required to initially train staff on PPE donning/doffing, and 

administrative time spend on establishing policies and procedures.     

          Unfortunately, there is little information surrounding the costs that community 

hospitals incurred from Ebola preparedness. The majority of published data is on the cost 

of the Ebola treatment centers but even Smit et al.’s findings provide some insight into 

the costs. The few studies previously mentioned represent the available data on hospital 

costs for Ebola response. Regardless of cost, the financial burden of Ebola preparedness 

was not expected or anticipated by American hospitals. These expenses occurred very 

rapidly and likely resulted in funds being diverted from other critical areas.  
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4.6. Political Economy Framework 
The Ebola cluster within the United States revealed not only the sorry state of hospital 

biopreparedness, but also the poor investment hospitals had made in infection prevention 

efforts. A primary component to IPC programs within hospitals is to ensure healthcare 

workers and the facility are capable of responding to infectious disease threats, regardless 

of origin. Such efforts are weakened when IPC resources are limited, and efforts are 

poorly supported at an administrative level. IPC programs are already considered cost 

centers, but when mixed with the common ideology that emergency infectious diseases 

represent unlikely threats, the incentive to invest in such extraordinary measures is non-

existent. The cases of Ebola within the United States highlighted gross systemic 

vulnerabilities, of which the political economy landscape of healthcare can serve as an 

explanatory tool. Negative externalities like the neglect of daily IPC duties during the 

outbreak, information asymmetry seen in a lack of data on cost of preparedness across 

U.S. hospital, or the moral hazard of hospitals expecting the CDC to intervene, are all 

examples of market failures that will be explored in the following section.  

 
4.6.1. Market Failures  
The following sections will discuss the market failures that occurred prior to, during and 

after the Ebola Dallas cluster. I will address negative externalities, information 

asymmetry, and moral hazards with specific examples, such as the lack of information 

regarding the cost of Ebola preparedness for hospitals or the general gaps in preparedness 

for high-consequence pathogens across U.S. hospitals. 
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4.6.1.1. Negative Externality 
IPC acts as a sentinel for burgeoning microbial threats to patient/employee safety and 

sources of knowledge. Unfortunately, such efforts are frequently seen as cost centers and 

their efforts tend to be re-directed to focus on hospital efforts to reduce financial 

penalties. The focus of IPC on HAIs and ensuring CMS reimbursement creates a narrow 

scope for the IPC to practice. The public good that is associated with other IPC duties, 

specifically infectious disease preparedness and the public health components, lacks the 

incentives that CMS reimbursement carries. As a result, negative externalities occur in 

the form of significant hospital vulnerability to emerging infectious disease threats. 

Throughout the literature, it becomes apparent that hospitals were simply not prepared to 

handle a patient with Ebola, or the preparedness processes that were expected. Market 

failures in the form of negative externalities that result in a lack of IPC investment and 

utilization can be seen in three forms: (a) poor hospital response capabilities to infectious 

diseases, (b) failure to maintain infection control duties during the Ebola preparation 

time, and (c) the lack of continued investment for infectious disease response. These 

market failures result in negative externalities that include healthcare-associated cases of 

Ebola, neglect of hospital infection control practices for patients, and public health 

vulnerabilities.  

 
Lack of Preparedness for High-Consequence Pathogens 
The first can be seen through both the two nosocomial cases that occurred in Dallas, TX, 

but also in the wave of preparation that occurred across the country. Poor hospital 

response capabilities ultimately result in a third party incurring the cost of this failure, 
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which can be seen through healthcare worker vulnerabilities (i.e. nosocomial cases) and 

increased susceptibility of the public to have continued transmission of Ebola within the 

United States. The Department of Human Health and Services (DHHS) Public Health 

Emergency program provided over $228,500,000 for hospital preparedness planning and 

response and while this does not solely allocate funds for infectious disease threats, when 

combined with the $60 billion spent on U.S. biodefense efforts, it is alarming to see how 

woefully unprepared the U.S. healthcare system was during the Ebola crisis.250 The 

considerable financial impact for hospitals to prepare for Ebola indicates the low level of 

preparedness and capabilities to handle patients with such infectious diseases. A single, 

unexpected case (Thomas Duncan) revealed the level of investment U.S. hospitals had 

made in infection control efforts outside those associated with reimbursement. Moreover, 

once Duncan was admitted to the hospital, the continued substandard utilization of 

infection control and resistance to strengthening efforts, resulted in two nurses acquiring 

the disease. Nina Pham’s lawsuit underscores the hidden landscape of political economy 

within healthcare and that ultimately, the concentrated interests of the hospital did not 

align with providing additional IPC resources. Texas Health Resources’ resistance, as 

reported in Pham’s lawsuit, to additional PPE and IPC processes, are clear indicators of 

market failures that result in negative externalities in the form of poor IPC investment 

and thus, limited healthcare worker safety. The cluster in Dallas, TX, realistically, could 
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have and would have occurred in most hospitals across the United States. The frenzied 

efforts to obtain PPE and train staff point to considerable shortcomings and the systemic 

vulnerabilities that exist within the U.S. healthcare system. The frenzied response even 

resulted in negative externalities that can also be seen in the form of additional 

emergency room visits, reported longer emergency department wait times, and hysteria 

surrounding the outbreak.  

        
Neglect of Duties  
A second example of negative externalities can be seen in the neglect of regular IPC 

duties, which are a public good. Morgan et al. found that Ebola preparation dominated 

the time of hospital epidemiologists and IPC programs. Their survey found that 80% of 

hospital epidemiology time was spent on Ebola preparations, with “70% of other hospital 

infection prevention activities not being completed during that time.”251 Patients seeking 

medical care during this time likely incurred an increased risk of healthcare-associated 

infections as a result of the failure to maintain IPC duties during the Ebola crisis. 

Ultimately, by failing to ensure hospitals had existing capabilities in place and providing 

additional IPC resources to maintain continuity, the U.S. healthcare system had to direct 

such considerable resources towards Ebola response that other responsibilities (i.e. IPC 

activities) were neglected. Similar to the additional 10,600 deaths that occurred in West 

Africa due to the burden of Ebola on healthcare services, there was an indirect impact by 

Ebola on U.S. healthcare and infection control activities. 
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Dwindling Attention to IPC Post-Ebola 
The rapid pressure to prepare ultimately fell up on IPC programs, despite a majority not 

receiving additional resources to support their IPC programs as a result of the Ebola 

outbreak, meaning that despite the extraordinary efforts that went into preparedness, 

hospitals opted not to commit resources to better support their IPC programs.252 Because 

the threat of Ebola had waned, hospitals opted to maintain pre-Ebola IPC staffing and 

efforts. Despite the considerable cost and burden of rapidly preparing hospitals to receive 

an Ebola patient, further investments in IPC efforts were not made, which will likely 

result in further negative externalities during the next public health crisis but is also 

indicative of another market failure: moral hazard (discussed in section 4.6.1.2.). The 

internal priorities of each hospital administration likely vary, but as the survey infection 

prevention researchers Morgan et al. found, a majority of IPC programs reported a lack 

of administrative commitment to additional resources once the outbreak had ended. 

While there are now designated hospitals to treat patients with special pathogens and 

many infection preventionists report that their facilities are more prepared, this survey 

was completed in 2015 and it is questionable if hospitals are still maintaining such 

efforts. The 2018 OIG report discussed in Chapter 2 also points to the challenges of 

maintaining readiness as competing priorities do little to encourage healthcare 

administrators to continue to invest in costly preparedness resources. A recent assessment 

of New York City hospital emergency department response to potentially infectious 

patients revealed considerable gaps among even those hospitals which include Ebola 
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treatment centers. From December 2015 through May 2016, 49 New York City hospitals 

participated in 95 drills regarding measles and MERS scenarios. 39% of hospitals failed 

at least one drill and there were considerable infection prevention failures. Patients were 

appropriately masked and isolated in 78% of drills and infection control measures 

occurred more frequently when travel history was obtained (88% versus 21%).253 The 

focus on travel history as a precursor for initiating masking and isolation reveals a major 

weakness; a dependence on international travel to consider advanced/airborne isolation 

for patients, which falls upon the healthcare worker to ask and the patient to be 

forthcoming. “Assessment of other infection control practices found that 36% of staff 

members performed personal hand hygiene and 16% of staff members instructed patients 

to perform hand hygiene. In the 76 (80%) drills that resulted in the patient being isolated, 

precaution signage was posted outside the patient’s airborne isolation room of 53 (70%), 

and staff members used recommended PPE when entering these rooms in 56 (74%) 

drills.”254 These failures indicate not only suboptimal infection control compliance, but 

point to a continued lack of preparedness for infectious disease threats, whether they be 

uncommon (MERS) or likely (measles). Despite the lessons learned from the Ebola 

cluster, the underlying political economy within healthcare results in market failures that 

cripple the healthcare infrastructure through poor infection prevention and control. The 

Dallas cluster is a prime example of third parties bearing the cost of poor IPC investment 
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by hospitals, both prior to such events, but ultimately after the hysteria has waned. These 

negative externalities expand beyond hospital preparedness and can be seen in the 

patients that acquired HAIs due to hospital IPC efforts being directed towards Ebola 

preparedness and a continued lack of preparedness among U.S. hospitals that will 

ultimately harm the public during the next crisis.   

 
4.6.1.2. Moral Hazard 
Assumption of CDC Assistance       
Moral hazard is a form of market failure in which a business engages in risky behavior 

because the negative outcomes or consequences will fall upon another party. In the case 

of the Dallas Ebola cluster and government intervention to aid in response, there is 

evidence of moral hazard through several situations. First, support from the CDC was 

treated as an insurance policy during the Ebola cluster. The Texas Health Resources 

panel report notes that there was a lack of effective collaboration and confusion regarding 

roles and responsibilities. They state that “when preparing for future disease outbreaks, 

hospital administrators, doctors, and nurses must understand that the CDC services only 

in an advisory role and it is up to the institution to take care of individual patients and 

ensure quality, safety, and high reliability of clinical operations. It is also critical for CDC 

to better communicate its role and to work collaboratively with health systems prior to, 

during, and after an event like Ebola.”255 This event changed the expectations of many 

within healthcare, in that there was an unspoken belief that the CDC would step in and 

help solve many of the issues. The Texas Health Resources report and Ebola cluster give 
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insight into the moral hazard prevalent within U.S. healthcare. Why invest in IPC and 

preparedness efforts outside of those that fit CMS requirements if the CDC will swoop in 

and take over? Moreover, investment in IPC preparedness for highly communicable 

diseases is extremely costly and for diseases that are rarely seen in the United States, 

there is little incentive for hospitals to put forth additional funds to IPC programs. If IPC 

is already seen as a cost center, it is even more unlikely that hospitals would invest 

additional resources into threats they believe will not occur. Prior to the Dallas Ebola 

cluster, the CDC offered webinars and informational calls for healthcare workers and 

infection preventionists, of which I attended and heard several questions regarding CDC 

support and how fast hospitals could expect it. Aside from passing along education to 

emergency room providers and passive efforts, there was little incentive to provide 

additional resources to Ebola preparedness efforts (i.e. infection control). Prior to the 

Dallas cluster, there was not an outbreak in the United States, which made Ebola a very 

isolated and unique healthcare situation. Cases were treated at specialty hospitals, so it is 

not unreasonable that hospitals across the country thought that future cases would be 

treated the same way. Unfortunately, this assumption meant that hospitals had no 

incentives to put forth additional resources and efforts to prepare a hospital for a rare 

disease they would likely never see.     

 
Designation of Tiered Hospitals 
The CDC designation of specific treatment centers and the tiered approach to decrease 

the burden on hospitals (discussed more in the section on government interventions) also 

ultimately supports hospital behaviors that result in moral hazard. Once the tiered 
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hospital framework had been established, frontline hospitals no longer had the 

responsibility of fully caring for a patient. In fact, frontline hospitals were no longer 

expected to care for a potential Ebola patient beyond 24 hours before transferring them to 

a designated facility. The APIC survey points out that while most felt their hospitals were 

better prepared, they had received no additional IPC resources following the Ebola 

cluster.256 In fact, 53% of respondents reported that their organization had one or less 

than one full-time infection preventionist. A 2019 gap analysis of frontline facilities 

found significant failures in Ebola readiness that suggest an inability to safely manage a 

patient under investigation.257 The 2018 survey performed by the Department of Health 

and Human Services Office of Inspector General (OIG) found similar responses from 

hospital administrators.258 Researchers found that while a majority of hospital 

administrators felt more prepared, there were competing priorities to maintaining 

preparedness and the likelihood of an event was small. Furthermore, only one-third of 

respondents could report which tier their hospital fell into in the tiered hospital 

framework. While the APIC survey was completed in 2015, its findings coupled with that 

of the Office of the Inspector General, indicate that it is unlikely many hospitals have 

maintained the rigorous preparedness efforts that were present in 2014/2015. Moreover, 

if APIC members (mostly infection preventionists) reported in 2015 that they had 
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received no additional help and were already challenged with minimal IPC coverage at 

hospitals, this is a clear indicator that hospitals learned little from the Dallas cluster. The 

extensive resources that went into responding to and preparing for Ebola in 2014/2015 

make it understandable why it is challenging for hospitals to maintain a certain level of 

readiness however, the creation of the designated facilities does little to incentivize them. 

“Ultimately, Pavia (chief of pediatric infectious diseases for the University of Utah health 

system) said, Ebola has been instructive for the nation's healthcare system. But it may not 

automatically be remembered during the next health scare. ‘There's no question that 

we've learned some lessons from the Ebola outbreak,’ he said. ‘The question is, how 

much and how quickly are we going to forget?’”259  

         Hospitals within the United States are mostly private entities but provide a critical 

role of U.S. public health preparedness and biodefense however, its competitive nature 

and concentrated interests do not focus on emerging infectious diseases, which ultimately 

means that the United States is reliant upon a resource that has vastly different priorities. 

Resources are focused on HAIs as they are tied to reimbursement and the threat of 

emerging infectious diseases is considered low on the hazards vulnerability assessments. 

The expectation that the CDC would intervene, and then that designated hospitals would 

pick up the slack, meant that hospitals were again, given leeway to cut down on these 

response measures that pulled IPC programs from their day-to-day activities, which were 

actually tied to hospital reimbursement. After spending months preparing for an Ebola 
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patient, the IPC support dwindled but not the expectation that a hospital identifies and 

holds a potential patient. If a majority of hospitals were expected to only care for a 

potential Ebola patient for roughly 12-24 hours, why invest an exorbitant amount of 

resources? This mentality and the underlying dynamics of U.S. healthcare fueled the 

private interests that contributed to the Dallas cluster. Hospital private interests are those 

that focus on a small group (i.e. the hospital) instead of the larger public and are likely to 

focus on internal finances, external reputation, and cost-saving measures. CDC 

intervention and then the establishment of Ebola treatment centers fueled moral hazard 

among U.S. hospitals in that they could easily opt-out of aggressive infection prevention 

and preparedness measures. The current state of hospital emergency preparedness and 

reports that hospitals have not provided additional resources to reinforce IPC 

programs/efforts all support the application of political economy and the presence of 

moral hazard.   

   
4.6.1.3. Information Asymmetry  
Imperfect knowledge can easily leave one party at a disadvantage in the goal of making 

informed decisions. Unfortunately, healthcare is rampant with imperfect information, 

whether it be that people are intentionally kept in the dark or that they don’t know to ask 

for information. In the quest to understand why American healthcare invests in IPC so 

poorly, information asymmetry can easily be demonstrated.  

 
The Price-tag for Hospital Preparedness and Response  
U.S. healthcare is a profit driven industry, but it is increasingly battling shrinking 

budgets, high costs, and tight profit margins. In this competitive environment, there is 
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little incentive to invest in programs, like IPC, that are cost centers and don’t generate 

revenue. Despite the importance of hospital preparedness and the cost that can be 

occurred by outbreaks, such incidents are considered few and far between.260 Outside of 

seasonal flu, H1N1, and outbreaks like measles, there have not been recent infectious 

disease threats that have severely impacted a significant volume of U.S. hospitals. 

Hospitals have not been pushed to the limits in regard to infectious disease threats. H1N1 

and other severe flu seasons continue to cause strains, but there has not been an event, 

like the 1918/1919 influenza pandemic, that has truly put hospitals to the brink. Despite 

ongoing outbreaks of measles and the threat of emerging infectious diseases abroad, it 

seems that hospitals continue to put infectious disease threats on the backburner. When 

the Dallas cluster occurred, it became one of the biggest biological events to hit the 

United States. Once the dust had cleared and the CDC provided not only a wealth of 

information on hospital response, but also established designated care centers, hospitals 

relaxed a bit. While the information surrounding the costs of hospitals who opted to 

become Ebola treatment centers, is known and has been published, there has been very 

little regarding acute care hospitals across the United States. How much did frontline 

hospitals spend to prepare during this time? Truly, what is the overall cost that the U.S. 

healthcare system spent in its response to Ebola prior to, during, and following the Dallas 
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cluster? This lack of information is concerning in that it fails to truly address the 

costliness of emergent hospital response to infectious disease threats. Due to hospitals’ 

failure to quantify and publicly provide this information, several situations occur; the 

public has no knowledge of what a “normal” hospital spent preparing for Ebola, hospitals 

can hide substandard response measures, and ultimately, we can never fully understand 

the financial implications of poor infection prevention practices and biopreparedness, 

which just fuels the cycle of limited investment and utilization. Failure to publicly 

provide the amount that hospitals spent to respond to the threat of Ebola (or realistically, 

any infectious disease threat/outbreak) in many ways brushes the public health 

component of IPC programs under the rug. It diminishes the critical duty and public 

health good that IPC programs provide, as a majority of such programs were responsible 

for Ebola hospital preparedness. Providing such information to the public and federal 

agencies could ultimately lead to better investments in hospital IPC programs and 

continued preparedness for infectious disease threats. If the public knew the cost for rapid 

preparedness, both in terms of monetary losses and potential lives lost, in comparison to 

continued readiness, there might be stronger support for continued efforts. Awareness of 

this data to agencies like the Department of Health and Human Services, the Department 

of Homeland Security, and others, could also lead to further analysis and stronger 

preparedness efforts in hospitals. Even the knowledge surrounding the cost of treating a 

patient with Ebola could support further preparedness plans and initiatives from 

insurance companies and CMS. Despite spending millions in bio-response efforts and 

continued findings of vulnerabilities, few have asked how much it cost and if it would 
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just be cheaper to maintain a low-level of readiness instead of bleeding money during a 

crisis. Unfortunately, keeping such data private, protects the healthcare system interests 

instead of those of the patients.  

 
HAI Outcomes During Ebola Readiness  
Information asymmetry is also found in the lack of information dissemination 

surrounding hospital HAI outcomes during the Ebola outbreak. The focusing of IPC 

program efforts on Ebola is not unexpected during an outbreak; however, consider the 

implications for such practices, especially with the notion that a majority of programs did 

not receive additional resources. While hospitals report HAIs to meet reimbursement 

requirements and in some cases state requirements, they only apply to a handful of HAIs 

that can occur. Studies (and personal experience) have found that regular IPC duties were 

neglected during the months surrounding the Dallas cluster. It would not be a far leap to 

question if there were rises in HAIs and other infection control-related events during this 

time. Unfortunately, this information will likely not be shared as HAI data is reported on 

an aggregated, annual state-by-state basis. In both the data that is reported for public 

reporting and that reported to CMS, there is not quarterly or monthly data available. 

Hospitals are already apprehensive about reporting their HAIs, but the lack of discussion 

and information surrounding the implications to IPC duties and HAI trends associated 

with this time frame, are misleading. While surveys indicate that daily IPC duties were 

neglected during the height of Ebola preparedness, no one has asked if this translated into 

higher rates of HAIs. Without discussion regarding the actual implications of having to 

re-direct IPC efforts during emergencies, we lack the data and awareness of patient safety 
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failures that might occur during bio-events. Failing to address that Ebola response has 

implications across multiple hospital sectors does a disservice to future preparedness 

efforts and fails to truly represent the extent of work that went into Ebola 

response/preparedness. Such practices give the impression that the status quo was 

maintained during this time and does little to incentivize hospitals to provide additional 

IPC program resources. In many ways, it establishes a façade surrounding the support 

that is needed for IPC programs and the ultimately long-term investment that they 

provide to hospitals for infectious disease response and biopreparedness. Failing to 

disclose the negative outcomes associated with Ebola response across U.S. hospitals 

while promoting further investment in biodefense underscore a lack of understanding of 

what exactly went into Ebola response in the United States. If hospitals reported changes 

to HAI rates and other infection control issues that arose during the Ebola outbreak, it 

could trigger a call for more IPC investment.  

 
Quality Assurance in PPE and Decontamination 
While not directly related to healthcare actions, information asymmetry can be seen even 

within the manufacturers of PPE. To catch a ripe market opportunity and capitalize on 

soaring demands, Kimberly-Clark Corp, a manufacturing company of PPE, falsely 

represented their surgical gowns as impermeable and protective against Ebola.261 A 
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lawsuit filed in late 2014 found that they falsely marketed their MICROCOOL 

Breathable High Performance Surgical Gown and Kimberly-Clark Corp was liable for 

fraud and defects within the gowns. Nearly $500 million dollars was awarded to a group 

of hospitals as a result of this fraud and the CDC has pulled these gowns from the 

Strategic National Stockpile (SNS). The knowledge that these gowns were not 

impermeable against the high fluid load that Ebola patients expel was not relayed to 

hospitals purchasing the products, let alone the healthcare workers who were wearing 

them with the belief that they were effective. While no infections resulted in this 

misinformation, it left many vulnerable and could potentially discourage hospitals from 

investing in infection prevention products in the future.  

     In addition to the PPE issues, there was also a concern for hospitals, public health, and 

private organizations, to obtain contracts with companies that could properly 

decontaminate a space or dispose of contaminated waste. Consider the apartment of 

Thomas Duncan. There was a need to properly decontaminate any potentially infectious 

surfaces or disposes of wastes that pose a risk for further transmission. In middle of the 

frenzied efforts to obtain these contracts, the legitimacy of those companies claiming they 

could perform such tasks was often forgotten. Few knew to ask if these companies were 

licensed to dispose of contaminated waste, let alone handle and transport it. In New York 

City, city officials agreed to a contract with a private company, Bio-Recovery, to perform 

the cleanup of an apartment of a physician who had contracted Ebola and fallen ill after 

arriving back in the U.S. It was later found that that the safety officer and public face of 
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the company had a long history of fraud reportedly exaggerated his credentials.262 While 

the decontamination and cleanup work was deemed successful, the real concerns 

regarding the legitimacy of the company’s skills and licensing are indicative of larger 

shortcomings.263 Failures to ensure adequately licensed companies could pose larger 

problems in a pandemic situation in which they are hired by private individuals with 

limited access to records.  

       
Quality of Preparedness Efforts 
Unfortunately, the Ebola outbreak and subsequent Dallas cluster are prime examples of 

information asymmetry within the U.S. healthcare system that result in poor infection 

prevention and control investment and utilization. Moreover, this information asymmetry 

can also be found in hospitals failing to provide data on their response efforts during this 

time. While some hospitals provided news outlets with examples of their efforts, what 

was the overall success rate for drills and training exercises done during this time? While 

many cited exhaustive efforts to prepare, what was the actual success rate of these 

practices, especially in comparison to funds spent? Ebola treatment centers account for 

less than 65 of the hospitals in the United States, so what exactly was done by the others 

and how did it ultimately impact their day-to-day patient safety practices? Safeguarding 

this information maintains a façade that hospitals willingly jumped to the challenge in the 
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name of public health and were ready to respond and learn from the Dallas cluster, not to 

mention that such levels of preparedness were sustainable long-term. If information was 

made available regarding HAI outcomes, funds spent, and even successful training rates, 

it might force hospitals to invest in such preparedness efforts outside their existing 

practices.  

         Hospital information regarding cost of their efforts, impact to HAIs, and ultimately 

the successes and failures of Ebola response, should be shared for the sake of progress 

and patient safety. Failing to disclose this information, on a national level, does little to 

encourage analysis of these efforts. Aside from what is required of the Ebola treatment 

facilities, there has been no formal/government request to fill these gaps and analyze the 

impact of the Ebola outbreak to the U.S. healthcare system. The information inequalities 

muddy the waters when it comes to addressing systemic failures in the U.S. healthcare 

system and serves to only facilitate the neglect of IPC programs as critical components to 

national biodefense and biopreparedness. By failing to provide such information, we do a 

disservice to the IPC programs that were liable for Ebola response, and further diminish 

the resources that are necessary to maintain hospital IPC practices and functionally 

prepare hospitals for infectious disease threats. Given these market failures and far-

ranging implications they have for U.S. hospitals and public health, it’s not surprising 

that Federal agencies intervened. Responding to a public health emergency that is at the 

epicenter of a private industry is challenging. The following section will evaluate how the 

U.S. government took action to help reduce information asymmetry, negative 
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externalities, and moral hazards by forcing hospitals to internalize the cost of their poor 

IPC practices and lack of readiness. 

 
4.7. Government Intervention and Response to Market Failures 
Government actions in response to the 2014/2015 Ebola outbreak began with providing 

information in attempts to correct the existing deficiencies in frontline facilities. 

Intervention quickly escalated as a result of the Dallas Ebola cluster. The missed 

diagnosis during Duncan’s first emergency room visit and the subsequent healthcare-

associated cases in two nurses changed the dynamics of Ebola response within the United 

States. In the span of a few days, it became brutally apparent that the U.S. healthcare 

system was deeply vulnerable. Not only were hospitals not prepared to rapidly identify 

Ebola risk in patients, but infection prevention practices and processes were woefully 

inadequate, resulting in secondary cases.  

 
Information Asymmetry  
Establishing specific PPE and infection control guidelines for healthcare workers during 

patient care became the initial intervention the CDC took to correct information gaps and 

preparedness challenges. The chaos that ensued following Duncan’s hospitalization and 

the challenges of caring for such a patient in a U.S. hospital created significant confusion 

and fear. The concern was that by utilizing advanced medical interventions, like 

suctioning and airway intubation, the virus could somehow become aerosolized and 

therefore, airborne. These were realistic questions and concerns being asked during this 

time. In response to the public outcry and the nosocomial cases in Dallas, the CDC 

implemented guidance for hospitals. Establishing more stringent infection prevention 
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practices and higher levels of PPE required for caring for a patient was an attempt to 

reduce fear, misinformation, and the potential for further nosocomial transmission. While 

these were not enforceable by law, the intervention by the CDC was to create guidance 

for waste disposal and other contentious topics that created issues for hospitals both in 

terms of establishing procedures, but also contracts with third-party vendors, should they 

care for a patient. By establishing guidance for what hospitals should do in terms of PPE, 

waste disposal, disinfecting, and laboratory testing, the hope was to not only ensure safe 

patient care, but also reduce misinformation and the potential for extraneous spending on 

over-the-top services (or products). The incident in New York City involving a fraudulent 

disinfecting crew contracted to clean Dr. Craig Spencer’s apartment, is a prime example 

of what the CDC was hoping to avoid by providing new guidance.264 The CDC’s 

implementation and online publishing of specific guidelines for Ebola patients in U.S. 

hospitals was a mechanism for reducing information asymmetry, but can also be seen as a 

means of reducing negative externalities (i.e. poor hospital preparedness for such 

patients, increased vulnerability of healthcare workers and the public when caring for an 

Ebola patient).  

  
Response to Negative Externalities and Moral Hazard - Tiered Hospital Response 
Aside from implementation of travel screening, the creation of designated Ebola 

treatment centers is perhaps one of the most significant interventions. The Dallas cluster 

lifted back the curtain on the current state of hospital preparedness for infectious diseases 
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within the United States. In response to the frank inability to handle Ebola patients (i.e. a 

single patient in Dallas resulting in two nosocomial infections) and increasing concerns 

from hospitals around the nation in terms of preparedness capacity, the CDC established 

designated treatment facilities. Safely caring for a patient with a high-consequence 

pathogen, like Ebola, requires specialized care and facilities. In the weeks surrounding 

the Dallas cluster, hospitals around the United States were scrambling to acquire PPE, 

establish algorithms and procedures, ensure waste management contracts were in order, 

and laboratory specimens could be managed. These measures were expensive, both in 

terms of materials and manpower. Despite providing webinars and continuously updated 

IPC guidance for managing a potential Ebola Patient, the CDC had to respond to a more 

profound issue – a healthcare system with systemic weaknesses. In response to both the 

IPC failures in Dallas, but also the reality that this level of preparedness was expensive 

and hospitals were struggling, the Department of Health and Human Services and the 

CDC created the tiered hospital response network. In the creation and designation of 

specific hospitals that would care for potential Ebola patients, the CDC also ensured 

quality of these facilities through specific quality metrics and validation measures. 

Designating a hospital as a treatment center and maintaining such classification requires 

following CDC guidance and maintaining a certain level of readiness that includes 

quarterly exercises and drills. To ensure quality of these designated treatment centers, the 

CDC collaborates with state and local public health authorities, conducts a site visit to 

assess capabilities and provides technical guidance to remedy any gaps. The designated 

treatment centers vary in funding, but in the case of Johns Hopkins University Medical 
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Center’s Biocontainment Unit, they are funded through the Office of the Assistant 

Secretary for Preparedness and Response (ASPR) within the Department of Health and 

Human Services (HHS). While the CDC has requirements that the designated centers 

have to meet, they are not as strict as accreditation agencies (like the Joint Commission). 

During an interview with the Jen Andonian, the infection preventionist in charge of the 

Johns Hopkins Biocontainment Unit, she noted that “As long as you meet the 

requirements you are fine and they’re not a strict CDC one (surveyor) that comes like 

The Joint Commission.”265  Hospitals are required to complete four drills a year and do 

receive a yearly site visit from the National Ebola Training and Education Center 

(NETEC) however, it is not a regulatory event but rather a learning opportunity for gaps. 

Ebola treatment centers are expected to be able to manage one or more patients, while 

regional treatment centers are expected to have “respiratory infectious disease isolation 

capacity or negative pressure rooms for at least 10 patients” and be able to treat 

simultaneously at least two Ebola patients.266 The total number of patient rooms (e.g. 

capacity) for patients with a high-consequence pathogens, like Ebola virus disease, has 

not been published. Since the patient care requirements are different for patients with 

Ebola virus disease (requiring donning/doffing rooms, while patients with respiratory 

infections only require a single negative pressure room), it is likely that Ebola treatment 

centers have 1-2 rooms, while regional treatment centers have 3-4 rooms. Capacity for 

patients with respiratory infections is far greater than those with viral hemorrhagic fevers 
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due to the PPE and decontamination requirements. This estimate is based upon the 

findings for several of the regional centers - the Johns Hopkins Biocontainment Unit 

(BCU) can provide care for up to 3 patients, the Nebraska Biocontainment Unit has a ten-

bed capacity (the largest), while Emory University Hospitals maintains two patient 

rooms, and Saint Patrick Hospital in Missoula, Montana, can house two patients.267 Based 

upon these numbers, there is capacity for 130-150 patients with Ebola, or another special 

pathogen. In the event of a truly large-scale outbreak or attack, the treatment of these 

patients will go beyond these specialized facilities and centers and frontline hospitals will 

become the de facto treatment centers. 

    Overall, in response to the growing Ebola outbreak and Dallas cluster, there was 

government intervention in the form of establishing guidelines for hospitals caring for 

Ebola patient (i.e. PPE, waste management, and laboratory testing) and creating a tiered 

approach to designate hospitals for treatment. While the guidance for care of patients was 

rolled out prior to the designation of Ebola treatment centers, such interventions were in 

response to a national epidemic of fear and a shockingly vulnerable healthcare system. In 

many ways, the Dallas cluster underscored the realities of attempting to ensure private 

hospitals would maintain a certain level of readiness and infection prevention. Tying such 

measures to reimbursement or financial penalties would have taken a considerable period 
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Biocontainment Hospitals That Are Stopping Ebola [Video],” Scientific American, accessed 
October 30, 2017, https://www.scientificamerican.com/article/inside-the-4-u-s-biocontainment-
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of time and instead of trying to make all hospitals better, it appears that the CDC opted to 

reduce the scope for failure during care of Ebola patients to 63 hospitals.  

      
4.8. Efficacy of Intervention   
Government intervention in response to market failures is imperfect and often a mixture 

of failure and success. The interventions during the Ebola outbreak were a direct result of 

total vulnerability across the U.S. healthcare system. While this shouldn’t be a complete 

surprise as an overwhelming majority of hospitals do not care for patients with high-

consequence pathogens like Ebola, such interventions were also a result of hospitals 

failing to adequately prepare. The market failures that resulted in poor infection 

prevention ultimately contributed to the nosocomial cases of Ebola in Dallas. 

Establishing infection prevention guidance for U.S. hospitals was likely not an 

anticipated plan, but one that was grounded in sound preparedness strategies. The 

designation of Ebola treatment centers though, is an intervention strategy born out of 

market failures leading to poor IPC utilization, that resulted in a mixed outcome.  

 
Established Guidelines for Medical Management of an Ebola Patient  
The government intervention regarding PPE and infection prevention practices was 

critical during the Dallas cluster. Reducing misinformation and ensuring hospitals had 

specific guidance in place during a high-stress situation was vital as a public health and 

safety measure. Moreover, the guidelines produced clear guidance for hospitals to avoid 

interpretation that could lead to nosocomial cases. The Dallas cluster was a prime 

example of healthcare facilities taking non-specific guidance and implementing them 

according to what fit the facility’s needs. The CDC guidance was meant to not only cut 
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down on confusion, but also prevent hospitals and businesses from deciding what 

practices they would follow. Unfortunately, these recommendations were plagued with 

problems. Between the continuous changes and the debate surrounding airborne isolation 

needs, the CDC guidance added additional stressors to those preparedness efforts. 

Providing guidance was necessary but there were also no penalties if hospitals opted not 

to follow them. If a hospital opted to invest little resources into Ebola preparedness, there 

were no government penalties. Aside from the public attention such events drew, there 

was little incentive to spend the funds. Intervention to reduce information asymmetry and 

negative externalities, was necessary and the guidance was beneficial for healthcare 

facilities. Unfortunately, the aforementioned challenges reduce the efficacy of the 

intervention, which was highlighted by the Blue Ribbon Study Panel report on 

biodefense.268 Recommendation 18 called for the creation and utilization of a standard 

process to develop and issue clinical IPC guidance for biological events, as well as a 

process for obtaining and incorporating feedback regarding these IPC guidelines during 

such events. This recommendation is in direct response to the confusion that poorly 

disseminated and frequently changed IPC guidance caused.  

 
Implications of the Tiered Hospital Framework and Hospital Biopreparedness    
Establishing Ebola treatment centers was a means of trying to reduce vulnerability as 

much as possible. Hospitals were struggling to maintain the capabilities to treat patient 

with Ebola (or other high-consequence pathogens), which prompted CDC intervention. 

On one hand, this tactic was beneficial in that it lessened the load on hospitals across the 
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United States that were struggling to maintain such a heightened level of preparedness, 

especially if one considers that IPC duties were suffering as a result. It reduced the 

chance that additional nosocomial cases would occur if only designated hospitals had to 

actually care for Ebola patient. On the other, this approach facilitated a second-generation 

of market failures in the form of moral hazard. A majority of hospitals now only had to 

be responsible for holding a patient under investigation for 24 hours or less. Suddenly, 

there was even less incentive to continue enhanced infection prevention practices and 

preparedness efforts beyond identifying potential patients and isolating them for a few 

hours. Of those hospitals which opted to become designated facilities, many site 

challenges and high costs. A recent survey of 33 Ebola treatment centers found that 3 of 

them no longer maintained their capabilities, 2 of which closed due to needing the high-

level isolation units (HLIU) for more pressing matters.269 “Nineteen (58%) hospitals 

reported using their HLIU for non-HID patients when not activated; the other 14 (42%) 

use the unit exclusively for patients with HIDs or for training. When the 19 hospitals with 

adaptive isolation units (i.e., units otherwise used for normal hospital care) are activated, 

an average of 6.31 beds (median 6, range 2–12) must be taken offline when caring for 1 

patient with an HID and an average of 6.97 beds (median 7.75, range 2–12) for 2 patients. 

Ten (53%) HLIUs with adaptive units stated preference for a unit dedicated to care for 

patients with HIDs; however, when asked the estimated costs of developing a unit for 2 

HID patients, estimates ranged from $1 million to $12 million. Perceived benefits of a 
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dedicated unit included minimizing disruption of other patients (4 hospitals), a constant 

state of readiness (3 hospitals), and an ability to train in the unit (4 hospitals).”270 This 

survey was a follow-up to one performed in 2015, which had initially found the average 

cost of an Ebola treatment center to be roughly $1.19 million per hospital. Since then, 

76% of hospitals reported some amount of federal reimbursement (an average amount of 

$1.4 per hospital). The majority of respondent hospitals had made their Ebola treatment 

units adaptable due to lacking capital funds, space, and challenges in human resources. 

The researchers noted that “without the impending threat of EVD or another HID on the 

immediate horizon, public attention on HID preparedness tends to waver, and 

governments tend to prioritize and shift funding elsewhere. Additional external funding 

sources remain generally uncertain for US HLIUs not designated as RESPTCs; therefore, 

these HLIUs must strategize methods and models of sustainability if they are to maintain 

capabilities and readiness.”271  

        The Blue Ribbon Study Panel on Biodefense report noted that hospital preparedness 

federal funding accounts for 1/100th of one percent of America’s healthcare spending.272 

This report draws on the Ebola outbreak and subsequent government intervention to 

establish a series of recommendations to strengthen U.S. response in the future. In fact, 

the Blue Ribbon Study Panel report cites one recommendation that underscores the 

hidden landscape of political economy within U.S. healthcare; Recommendation 20 calls 

for provision of financial incentives for hospitals to prepare for biological events. They 
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note that “preparedness must be included within the health delivery reform efforts of 

CMS and private sector payers. Bioterrorism and highly infectious disease preparedness 

should be required for accreditation and the CMS funding that comes with it.”273 This 

particular recommendation pulls at the very string of hospital political economy and the 

need for federal intervention in the form of monetary incentives. While they note that it is 

not prudent or necessary for all hospitals in the United States to have high-containment 

disease care capabilities, they ultimately request that there be CMS incentives and 

reimbursement for hospitals that meet the new accreditation standards for maintaining 

high-consequence pathogen units. The panel also calls for a biodefense hospital system, 

similar to what has been established, and states that a stratified system of hospitals with 

increased capabilities and support from CMS should be established. While the Blue 

Ribbon Study Panel on Biodefense report points to the necessity of incentives for 

hospitals, it ultimately supports the stratified hospital approach that the CDC utilized. 

Perhaps one of the most unspoken components of the report (and the call for increased 

biodefense practices in healthcare) is that hospital preparedness for biological events 

means infection control. Investing in biodefense within healthcare is ultimately asking for 

investment in IPC programs. Undoubtedly, the United States now has more hospitals with 

advanced care capabilities for patients with high-consequence pathogens.  

More recently, the 2018 report from the Office of the Inspector General regarding 

hospital emergency preparedness for emerging infectious diseases after Ebola, supported 

the notion that incentives and penalties at the hospital level are determined by 
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administrators.274 While a majority of hospital administrators reported that their facilities 

were prepared for a high-consequence pathogen, they cited competing priorities for 

hospital resources and time to designate towards biothreats. In fact, 79% reported that 

they believed other types of emergencies were more likely than emerging infectious 

disease threats, which does little to encourage biopreparedness. The surveyed 

administrators also called attention to the need to focus on more common hazards, like 

natural disasters. One-third of the administrators did not know their facility’s role in the 

tiered approach to Ebola management.275 82% of these administrators cited competing 

priorities for funding and other resources and 95% reported that competing priorities 

(increasing focus on active shooter threats and/or desire to not focus on singular threats) 

reduced the focus on emerging infectious diseases, meaning that not sustaining infectious 

disease preparedness is a deliberate choice being made by hospital administrators. Since a 

majority of Ebola preparedness was overseen by the IPC program and IPs, the decision to 

not invest in infectious disease preparedness can also be seen as a decision to not invest 

in the public good that is IPC. When IPC programs are given the resources and support 

necessary, their scope is inclusive of preparedness efforts that bridges the gap between 

healthcare and public health. Unfortunately, the competing priorities cited by 

administrators in the report indicates that hospital administrators are effectively deciding 

not to invest in their IPC programs beyond the bare minimum (i.e. regulatory and 
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reimbursement requirements). Administrators reported that focusing on a singular threat 

took time away from others\ threats and that prioritization issues occurred, noting that 

since the Ebola outbreak, focus has moved to active shooter scenarios. “Others spoke of 

the opportunity cost of devoting resources to preparing for future EID threats. Said one: 

‘Preparing for Ebola took countless hours from many departments and one could argue 

detracted from normal infection prevention and control tactics to prevent hospital-

acquired infections’.”276 Furthermore, administrators reported that the financial cost was 

problematic and much of the specialized protection equipment has expired or been 

discarded and that having to replace the gear would be a significant cost. Within the 

survey, hospitals reported what actions they took to improve preparedness against EID 

threats following the 2014 EVD outbreak. The majority reported using CDC guidance, 

conducting additional training, purchasing equipment and supplies however, only 49% 

reported creating an EID rapid response clinical team and there was no mention of 

investing in additional staffing or IPC resources. Half of surveyed administrators also 

reported difficulty in updating their emergency operations plans annually despite it being 

a CMS requirement. Lastly, they also reported difficulty in integrating procedures that 

were specific to EIDs (“such as infection control”) into emergency plans and as one 

hospital administrator wrote, “when an infectious disease becomes the ‘disaster’, most of 

the emergency preparedness coordinators are well outside their comfort zone.”277 This 
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sentiment is yet another example of healthcare leaders failing to consider IPC programs 

and the role they hold. In many ways, this also points to an evolution of the infection 

preventionists discussed in Chapter 3, in which their scope has been narrowed to focus on 

HAIs, and how the role/program is perceived by others in healthcare. The findings of this 

report reinforce the poor utilization of IPC programs and that hospital administrators 

ignore or do not understand the pivotal role they have in emergency preparedness. The 

return on infectious disease preparedness may not be a tangible value, unlike that of HAI 

avoidance, but it is ultimately the decision of the hospital administration to utilize IPC 

programs to their full potential and beyond the scope of reimbursement.  

        Unfortunately, in the pursuit of this tiered approach, it encouraged the moral hazard 

that was already present across the healthcare system. Just as the Texas Health Resources 

report from the Dallas cluster noted, the expectation that the CDC would take a more 

active role led to significant confusion and communication challenges. The drills across 

New York City hospitals also point to IPC failures that continue to plague the healthcare 

system. Hospitals that are not designated Ebola treatment centers, likely have lost their 

capabilities, like so many skills that aren’t used frequently. This puts the United States in 

a unique conundrum – should all hospitals have required high-consequence pathogen 

capabilities? Are U.S. hospitals more prepared for such diseases now that there are 

designated hospitals to care for them? Surely the 63 hospitals are prepared, as they are 

required to be, but the creation of such stratification does little to incentivize the rest to 

maintain preparedness efforts and provide additional IPC resources. Calling for stronger 

hospital infectious disease response ultimately calls for stronger IPC programs. The 
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interventions to correct for poor hospital IPC response during the Ebola outbreak 

underscore both the market failures that occurred, but also the continued failure to 

understand or appreciate IPC programs and how they are utilized (or not) within 

hospitals.  

 
4.9. Conclusion 
The Ebola outbreak of 2013-2016 devastated not only West Africa but also provided an 

eye-opening experience for Americans regarding their healthcare infrastructure and 

biopreparedness. The handling of imported cases and healthcare response to the Dallas 

Ebola cluster all point to widespread IPC vulnerabilities within the U.S. healthcare 

system. While it is unreasonable to assume every hospital in the United States could 

properly handle a patient with Ebola, the frenzied response and continued failures in 

Dallas provide insight into a healthcare system that does little to prioritize IPC and 

prepare for emerging infectious diseases. The assumption that the CDC would 

immediately intervene and manage the situation is not isolated to Dallas Presbyterian 

Hospital and it is likely that hospitals would expect some federal support in a similar 

scenario. From a general lack of preparedness to an inability to manage daily IPC duties 

during the period of heightened preparedness, there were several market failures that led 

to poor IPC practices prior to the events in Dallas, as well as after the development of the 

tiered hospital framework. Unfortunately, the creation of this approach does little to 

encourage frontline hospitals to maintain a state of readiness and continued focus on IPC 

efforts outside of the daily HAI focus. The Dallas Ebola cluster tested the U.S. healthcare 

system in novel ways and gave us a painful lesson on our inadequacies. It is important 
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though to understand the healthcare culture and dynamics that created such a situation 

and how the private interests of hospitals do little to encourage continued 

biopreparedness efforts. While the literature tends to focus on the logistical failures, 

approaching this event from a political economy lens addresses the underlying priorities 

and practices of hospitals that focus IPC programs away from biopreparedness. The 

findings that IPC programs held the largest share of responsibility during Ebola response 

but then received no additional resources after the outbreak had ended indicates a 

healthcare culture that would rather put out fires than maintain a state of IPC compliance 

and preparedness. Unfortunately, Ebola is not the only example of an emerging infectious 

disease that benefited from substandard IPC utilization and practices. The outbreaks of 

MERS-CoV and SARS-CoV have shown at an international level, the implications for 

poor IPC practices and how failure to address the root cause of these issues fuel disease 

transmission.  
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CHAPTER 5. Coronaviruses – SARS-CoV and MERS-CoV 
 
 
 

5.1. Introduction 
Coronaviruses are a common respiratory infection in humans and animals. Despite the 

pervasiveness of these viral infections, two novel species created international concern 

with the severity of illness and non-specific symptoms that made control efforts arduous. 

In the last fifteen years, outbreaks of the novel severe acute respiratory syndrome 

coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-

CoV) brought forth concerns of not only the rapid transmission and severity of emerging 

infectious diseases, but also the role of hospitals as hubs for transmission. Outbreaks of 

these coronaviruses reflect the prevailing failures of infection control on an international 

level and the implications of a global culture of indifference towards its utilization until 

absolutely necessary. The troubling rates of both healthcare worker infections and 

nosocomial transmission during these two outbreaks reveals the high prevalence of 

substandard infection control. This chapter will analyze the outbreaks of MERS-CoV and 

SARS-CoV to identify failures across the healthcare sector that facilitated transmission, 

government intervention crafted in response to these outbreaks, and the efficacy of such 

efforts. Examination of the Toronto SARS-CoV outbreak and the South Korean hospital 

practices during the MERS-CoV outbreak lift back the curtain on a hidden landscape of 
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healthcare prioritization and political economy that limited the utilization and support for 

infection control efforts.  

 
5.2. Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV) Outbreak  
Severe acute respiratory syndrome (SARS-CoV) is a viral infection caused by a 

coronavirus that was first identified and reported in Asia in 2003. The outbreak spread 

rapidly throughout China and raised considerable concern due to the government’s poor 

management of information sharing, but also the non-specific symptoms that made early 

identification extremely challenging. The spread to Toronto, Canada, brought forth not 

only a new realization to the impact of globalization on the spread of disease, but also the 

role of hospitals in facilitating disease transmission. The World Health Organization 

(WHO) reported 8,096 cases of SARS-CoV. Of these cases, 251 were in Canada and 

China bore the brunt of the outbreak with 5,327 cases. While this dissertation 

predominantly focuses on the origin of SARS-CoV and the Toronto outbreak, it is 

relevant to note that 21% (1706) of the global SARS-CoV cases were healthcare 

workers.278 In Canada alone, 43% (109) of the cases were healthcare workers, which is 

the highest rate of healthcare worker infections outside of Vietnam (57%). The symptoms 

and epidemiology of SARS-CoV make it particularly difficult to identify in the triage 

process of medical care, which puts healthcare workers at a particular disadvantage. 
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5.3. Epidemiology and Medical Management 
SARS-CoV primarily impacts the respiratory system and begins with a high fever, 

headache, and body aches. A majority of patients develop pneumonia and 10-20% 

experience diarrhea. Radiographic findings of atypical pneumonia were used 

diagnostically during the outbreak due to a lack of diagnostic tests. Many patients had 

comorbidities at the time of their infection, which complicated diagnostic efforts in the 

absence of laboratory confirmation. There is no vaccine for SARS-CoV and the only 

treatment is supportive care. SARS-CoV is transmitted by close person-to-person contact 

and respiratory droplets produced by sneezing or coughing. The virus can also be 

transmitted through contact with a contaminated surface or object and transmission 

through a mucosal membrane (eyes, mouth, and nose).279 The incubation period is 2-7 

days but can be as long as 10. Since the outbreak in 2003, infection control measures 

evolved with knowledge of this novel coronavirus. Studies have shown a basic 

reproductive rate (R0) of roughly 0.49.280 SARS-CoV transmission, like that of MERS-

CoV, has been amplified through several super-spreader events. In infectious disease 

epidemiology, super-spreaders are individuals who “infect disproportionately more 

secondary contacts.”281  SARS-CoV is also listed as a Select Agent within the 
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Department of Health and Human Services/United States Department of Agriculture 

Select Agents and Toxins list.  

     CDC guidelines for SARS-CoV infection control underscores the importance of early 

recognition. Transmission-based precautions (i.e. isolation precautions) for SARS-CoV 

highlight respiratory hygiene/cough etiquette and recommend Airborne/Droplet/Contact 

isolation precautions for the duration of illness. These recommendations highly 

encourage healthcare facilities to use Airborne isolations, but if a negative pressure room 

(AIIR) is unavailable, droplet precautions can be used. Healthcare workers should wear 

N95 masks or higher respiratory protection, eye protection (goggles or face shield, gown, 

and gloves. SARS-CoV is unlike many respiratory viruses in that concentration of the 

virus in respiratory secretions peeks roughly 10 days after symptoms begin. This poses a 

unique challenge as that timeframe is when people are most likely to seek medical care, 

meaning that SARS-CoV patients are at their most contagious when they are most likely 

to be hospitalized.282 The development of these IPC guidelines revolves around the 

infection control failures, super-spreaders, and the role of hospitals as amplifiers for 

disease transmission. Understanding how the outbreak began and how it ultimately ended 

is vital to grasping the lessons that SARS-CoV holds in terms of hospitals as disease 

vectors.  
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5.4. SARS-CoV Hits China 
The first case of SARS-CoV, which would be identified retrospectively, occurred in 

November 2002 in the Guangdong province of China. Unbeknownst to public health 

officials, this event would become known as the first case of a novel coronavirus that 

would cause an international outbreak across two dozen countries in North America, 

South America, Europe, and Asia before transmission was halted in July 2003.283 

Between November 2002 and February 2003, SARS-CoV spread throughout the 

Guangdong Province. There were reports of a “strange contagious disease” that was 

inducing panic and a run on medicine, but alerts were not sent to the WHO until things 

were bubbling out of control. It is reported that during this time, the People’s Republic of 

China discouraged press coverage of the outbreak and refused to allow the WHO team to 

visit the Guangdong province. Chinese health officials also grossly under-reported their 

cases during the initial disclosure, but eventually reported nearly 800 cases shortly after 

their first report to the WHO.284 The WHO was not notified until February 2003. 

Transmission continued under the radar until February 2003, when a WHO Weekly 

Epidemiology Record (WER) reported 305 cases and 5 deaths of a severe pneumonia 

caused by an acute respiratory syndrome in the Guangdong Province. Cases were seen in 

household contacts and healthcare workers. SARS-CoV spread throughout the 

Guangdong province and then into Vietnam, as the first case was identified in Hanoi on 
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February 26, 2003. In February, there was also an incident that would later be studied as 

a significant singular event in the SARS-CoV outbreak. 

       Dr. Liu Jianlun would later become known as a super-spreader, as he came to Hong 

Kong following his care of some of the first patients in Guangdong. His one-night stay in 

a Hong Kong hotel on February 21, 2003 would result in the global transmission of the 

disease as sixteen other guests (some reports say the number was closer to twenty-five) 

on the same floor of the hotel would later become sick with SARS-CoV. Dr. Jianlun was 

also the first patient to die from SARS-CoV and some have estimated that 80% of the 

cases in Hong Kong were a result of Dr. Jianlun.285 Within four months, SARS-CoV 

spread from Hong Kong, infecting 4,000 people and killing 550. On March 12, 2003, the 

World Health Organization issued a global alert for a severe pneumonia in China, 

Vietnam, and Hong Kong. The CDC activated its Emergency Operations Center (EOC) 

two days later and by March 20th, infection control guidelines were established for 

hospitals. CDC travel warnings for affected areas in Asia were initiated as international 

laboratory collaborations began to identify the causative agent. SARS-CoV was later 

identified via laboratory analysis as a novel coronavirus and as widespread transmission 

continued, pandemic planning measures were implemented by health agencies around the 

world.286 While China worked to control the outbreak, international scrutiny grew 

surrounding their reluctance and ultimately, their failure to candidly report the extent of 

the outbreak. Accusations from a senior Chinese physician called out cover-ups by the 
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government while a Beijing hospital was closed due to sick healthcare workers.287 While 

the government maintained that the outbreak was under control, the World Health 

Organization noted that “it took two months — after explosive SARS-CoV outbreaks in 

Hong Kong, Singapore, Hanoi and Toronto, and the spread of exported cases to every 

continent — for China, under mounting international pressure, to allow WHO 

epidemiologists to enter Guangdong province on 3 April to assess the situation there and 

determine that the outbreak of atypical pneumonia was indeed SARS-CoV.”288 During 

this time, health officials and the Beijing Health Minister were fired as the World Health 

Organization raised concerns about the spread of the disease and the delay in their access 

to infected areas.  

        Final case-counts vary throughout the literature for the SARS-CoV outbreak, but 

according to the World Health Organization by the end of June 2003, it had spread across 

30 countries, resulting in 8,456 cases, and 809 deaths.289 The CDC reports that SARS-

CoV reached 29 countries and regions, infected 8,096 people, and resulted in 774 

deaths.290 The SARS-CoV outbreak in China underscored the successes and failures of 

public health, international collaboration, and the challenges of public health response to 

a novel disease. Unfortunately, it was a woman traveling back from vacation in Hong 
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Kong, who would cause an international event and ultimately highlight the role of air 

travel, infection control, and globalization in global health security.  

 
5.5. Outbreak Within Toronto 
The Toronto, Canada SARS-CoV outbreak represents a pivotal moment in public health 

and outbreaks in the 21st century. The spread of the disease from China to Toronto 

through a single person via air travel and then rapid transmission within hospitals 

accentuates the ability for novel diseases to spread, especially with the presence of super-

spreaders. Control measures for the novel disease proved problematic as mass quarantine 

and inconsistent infection control recommendations were enforced. The Toronto outbreak 

developed in two phases: Phase I occurred across four hospitals and included patients, 

Figure 5.1 SARS Toronto, Phases I and II (Low, 2004). 
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healthcare workers, and visitors, while Phase II involved healthcare workers and visitors 

at a single hospital. (See Figure 5.1).  

 
5.5.1. Timeline of Outbreak 
The timeline of the SARS-CoV outbreak in Toronto is short, but complex. Understanding 

the details and temporal flow of this outbreak is critical to addressing the infection 

control failures and ultimate government response. The Toronto outbreak began with a 

woman who had vacationed in Hong Kong from February 18-23, 2003 with her husband. 

She would later experience symptoms upon their return to Toronto and would die on 

March 3rd. Family members aided in her home care while she was sick. Those family 

members included her son, who would become ill on February 27th. The index case’s son, 

who researchers have called Case A, initiated spread within hospitals. Case A sought 

medical care on March 7th with severe respiratory symptoms at the index hospital. During 

his time in the emergency department, he was not isolated (i.e. isolation precautions were 

not utilized), which led to two nosocomial cases within the emergency department. He 

was then transferred briefly to a medical unit and then an intensive care unit (roughly 18 

hours following his presentation to the emergency department). It was three hours after 

he arrived in the intensive care unit that airborne isolation precautions were utilized as 

there was concern for tuberculosis. On March 10th, contact/droplet isolation precautions 

were added to his isolation status. “Case A’s family visited him in the ICU on March 8, 9, 

and 10. During this time, some family members were febrile, and two were experiencing 

respiratory symptoms. Chest radiographs were taken of the family members on March 9 

and again on March 11. Four members had abnormal radiographs and were instructed to 
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wear masks at all times, wash their hands upon entering and leaving the ICU, and limit 

their visits to the ICU.”291 

      Case A died on March 13th, a day after the World Health Organization initiated a 

global alert regarding a severe respiratory syndrome spreading in Hanoi, Vietnam, and 

Hong Kong. The two secondary cases as a result of exposure within the emergency 

department, were hospitalized at the index hospital (one would later be transferred to 

another hospital), and triggered additional cases amongst healthcare workers, 

patients/visitors in the hospital, and household exposures. During these hospitalizations, 

several staff, other patients, and visitors were exposed and infected. For example, Case C, 

who acquired SARS-CoV from Case A in the emergency department, became ill on 

March 13 and was brought to the hospital by paramedics (one of whom would also 

become infected). No isolation precautions were utilized during Case C’s care and he was 

transferred to another hospital, where he would later die on March 29th. During Case C’s 

time at the index hospital he transmitted SARS-CoV to one patient in the emergency 

department, three emergency department staff, one environmental services employee, one 

physician, two hospital technologists, two patients in the coronary care unit, and seven 

staff in the coronary care unit.   

    During this time, hospitals reported limited availability of negative pressure rooms, 

which are required for patients with airborne organisms (whether it be tuberculosis or a 

severe respiratory syndrome). As cases began to mount, the Ontario government 

                                                
291 Donald E. Low, SARS: LESSONS FROM TORONTO (National Academies Press (US), 2004), 
https://www.ncbi.nlm.nih.gov/books/NBK92467/. 



 278 

intervened by designating SARS-CoV as a communicable disease requiring reporting to 

the health department under the Health Protection and Promotion Act on March 25, 2003. 

“This move gave public health officials the authority to track infected people, and issue 

orders preventing them from engaging in activities that might transmit the new disease. 

Provincial public health activated its emergency operations center.”292 Toronto ran out of 

negative pressure rooms on March 26, 2003 (roughly 80 cases were confirmed at this 

point) and the Ontario government declared SARS-CoV a provincial emergency and 

hospitals were ordered to activate diversion or “Code Orange”, which suspended 

nonessential services. Toronto hospitals were ordered to limit visitors, create specific 

SARS-CoV units (for potential and confirmed patients), and implement additional 

infection prevention practices for healthcare workers, which included gowns, masks, and 

goggles. Within a few days, this would later extend to all hospitals in Ontario. Despite the 

World Health Organization lifting the travel advice for Toronto on April 30th, it wasn’t 

until May 14th that they removed Toronto from the list of areas with local transmission, 

which led many to believe the outbreak was over. Enhanced infection prevention 

practices were still utilized, but hospitals no longer had to use “Code Orange”. Phase I of 

the outbreak resulted in 140 probable cases, 178 suspected cases, with 24 deaths. Despite 

the feeling that the outbreak was over, this was just the first wave.  

      Phase II of the outbreak began shortly after the provincial discontinuation of 

enhanced infection control precautions (this included contact precautions and use of N-95 

masks) in early and mid-May for “non-SARS-CoV patients without respiratory 
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symptoms in all hospital areas other than the emergency department and the ICUs 

(intensive care units).”293 This also meant that staff were no longer required to wear 

masks (surgical or N-95) on a routine basis in general areas or utilize social distancing 

when eating. Relaxation of the policy at North York General Hospital also included the 

allowance of visitors to more patients. On May 20th, five patients at a rehabilitation 

hospital became symptomatic, two of whom were recently admitted to North York 

General Hospital. Epidemiological investigations at North York General Hospital found 

eight cases of unrecognized SARS-CoV who were treated for pneumonia. 

Epidemiological investigation found the initial case to be a 96-year-old man who was 

admitted for a pelvic fracture and whose symptoms were believed to be related to 

aspiration pneumonia. Later, it was found that several other patients hospitalized near his 

room, visitors, and healthcare workers developed SARS-CoV. Increased infection 

prevention practices were issued following May 23rd, after the hospital was directed to no 

longer receive patients outside of potential SARS-CoV cases. Healthcare workers at 

North York General Hospital were placed on a ten-day work quarantine and asked to 

avoid public places and close contact with people. It is reported that as of June 9, 2003, 

78 of the 79 SARS-CoV cases from Phase II of the outbreak were related to the 

exposures that occurred before May 23rd. Strick adherence to precautions is considered 

the critical component to containment of the outbreak. The second phase of the outbreak 

indicates an interesting dilemma- knowledge regarding SARS-CoV transmission was 

prevalent but patients with existing health conditions muddied the water for healthcare 
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workers. The second wave of the outbreak underscores the importance of IPC practices, 

and the continued vigilance of enhanced measures even after an outbreak. The utilization 

of airborne isolation and N-95 masks for patients with potential for airborne infections is 

a basic IPC practice and would have helped mitigate cases, but ultimately the 

discontinuation of enhanced IPC measures fueled the second phase of this outbreak. 

Toronto was eventually removed from the World Health Organization’s list of areas with 

SARS-CoV transmission on July 2, 2003, following a 20-day period of no new cases.  

 
5.6. Infection Prevention and Control: Challenges and Failures 
The SARS-CoV outbreak, especially the cases in Toronto, underscore the ramifications 

of poor infection control practices and the role of hospitals as amplifiers of disease 

transmission, during an outbreak. Researchers have found that 72% of the cases in 

Toronto and 22% of cases in Hong Kong were a result of nosocomial transmission, as 

hospitals acted as amplifiers during the outbreak.294 Nosocomial transmission varied 

during each phase of the outbreak. Svoboda et al. noted such differences in nosocomial 

transmission in Toronto; patients exposed while in a hospital ward rose from 17% in 

phase I to 88% in phase II.295 Throughout the literature, there are several trends that 

occurred throughout the outbreak to facilitate the spread of SARS-CoV. Lack of 

diagnostic testing, responding to a novel disease, PPE recommendations and compliance, 
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and visitors, are all challenges that hospitals and public health response experienced 

during the SARS-CoV outbreak. Infection control failures that facilitated the spread of 

SARS-CoV include limited information, delayed isolation, flawed adherence to PPE, and 

administrative response that fueled confusion.  

 
Lack of Information 
Perhaps one of the most challenging aspects for control of the SARS-CoV outbreak was 

the novelty of the disease. Presenting as an atypical severe pneumonia, which does not 

require isolation precautions beyond a mask, initial identification and isolation 

implementation was less likely. McDonald et al. point to the non-specific SARS-CoV 

symptoms and lack of rapid diagnostic tests as problematic during the outbreak. Even in 

April 2003, the World Health Organization was scrambling to develop a test as the three 

available diagnostic tests were limited in their efficacy. Clinicians had to rely on patients 

reporting travel history, previous hospitalization, and/or contact with a probable case, as a 

way of assessing likelihood for SARS-CoV. Without a rapid diagnostic test, screening 

visitors and healthcare workers for relevant exposures or symptoms became critical for 

isolation, but such efforts rely on vigilance and transparency. Screening can be an 

effective infection control measure but in the absence of widespread disease activity, 

assessing visitors and staff for relevant exposures quickly lost its “discriminating 

ability.”296 The delay in establishing recommendations for isolation precautions, 

diagnostic tests, and other infection control measures, meant that transmission continued 

unencumbered. Novel diseases inherently pose unique challenges for healthcare workers 
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and IPC efforts, of which SARS-CoV is a prime example. Moreover, lack of information 

does little to encourage strict isolation for patients with ambiguous symptoms, and 

pneumonia isolation guidance that ranged from standard to droplet precautions. 

Ultimately this meant that healthcare workers were faced with a stark reality: any patient 

entering a healthcare facility with a fever and respiratory symptoms could have SARS-

CoV. Once SARS-CoV was better understood and knowledge was disseminated, the 

systemic issues of lackluster infection control compliance became problematic.   

 
Delayed Isolation 
The initial registration and screening of patients during triage is the prime opportunity for 

instituting isolation to prevent the spread of infectious diseases. Delayed isolation of 

patients is already an issue in non-outbreak situations; however, during the SARS-CoV 

outbreak, this became a source for transmission. Analysis of transmission in Singapore 

found several examples of delayed isolation, which resulted in the exposure of dozens of 

people per infected patient. A three-day isolation delay for a patient resulted in twenty-

five cases, which included twelve healthcare workers, four patients in the same unit, and 

eight visitors.297 One of the super-spreader cases in Singapore had several co-morbidities, 

which led her healthcare providers to dismiss the possibility of SARS-CoV, thus delaying 

isolation and proper respiratory protection further. The super-spreaders represent a small 

group of people who are highly infectious but as researcher Richard Stein noted, these 

super-spreader events have multiple factors that also include changes in airflow 
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dynamics, misdiagnosis, and inter-hospital transfers.298 The complexity of the super-

spreader phenomenon indicates both physiological and IPC/healthcare dynamics that aid 

in the larger range of transmission. Twenty-seven secondary cases resulted from this 

patient not being properly isolated for eight days.299 Unrecognized cases and the non-

specific symptoms of SARS-CoV patients coupled with subpar infection prevention 

practices supported nosocomial transmission and amplification of the disease. Even after 

the outbreak began, determining if incoming patients were suffering from a novel disease 

versus a severe pneumonia was challenging. Depending on which organism caused 

pneumonia, the recommended isolation precautions range from standard to droplet. This 

ambiguity in a triage environment leaves considerable room for variability in isolation 

enforcement. Delays in isolation underscore both the challenges of responding to a novel 

disease, but also the endemic problem of poor adherence to infection control practices. 

McDonald et al. note that in both Toronto and Taiwan, unrecognized SARS-CoV patients 

were the main source of transmission and eventually, early detection and/or continuous 

use of PPE was pivotal to slowing the spread.300 

 
PPE Adherence  
Once infection control guidance was established (i.e. specifics of isolation precautions, 

PPE, and laboratory practices) the challenge then became ensuring compliance by 

healthcare workers. The enhanced IPC measures, including PPE, were required by the 
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provincial Ministry of Health for hospitals. Adherence to PPE recommendations became 

a critical component to reducing transmission as isolation of SARS-CoV patients was 

frequently delayed. In both phases of the Toronto outbreak, transmission was facilitated 

by unrecognized SARS-CoV cases; however, it was the breaches in IPC practices during 

the second phase that fueled such rapid spread. “The second phase resulted from 

unknown transmission of SARS-CoV among hospitalized patients during a period when 

healthcare workers were being instructed to wear personal protective equipment, 

including gowns, gloves, and masks.”301 Following the first phase of SARS-CoV in 

Toronto, PPE and isolation precaution practices were relaxed, which amplified the spread 

and led to the second phase. Following this realization and acknowledging the realities of 

infection control compliance and high rates of nosocomial cases, hospitals and public 

health officials worked to reduce transmission within healthcare. In Singapore, many 

hospitals opted to have all healthcare workers wear N95 masks, gowns, and gloves at all 

times.302 Unfortunately, differing opinions on respiratory protection requirements 

reportedly impacted compliance globally. Similar to the questions surrounding IPC 

practices during the Ebola Dallas cluster, there were debates during the SARS-CoV 

outbreak regarding respiratory protections.303 Some questioned if surgical masks were 

enough, or if N95 masks were sufficient, or even if higher levels like powered air-

purifying respirators were necessary. Many hospitals required staff to wear PPE 
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throughout their shift or for long periods of time. Training was also required for support 

services, like environmental services, dietary, and others who might come into contact 

with the patient. The intense focus on PPE and isolation precautions is exhausting for 

staff, which is likely why there was a relaxation of requirements. Low notes that “as 

recommended by provincial SARS-CoV-control directives, all hospitals discontinued 

SARS-CoV expanded precautions (i.e., routine contact precautions with use of an N95 or 

equivalent respirator) for non-SARS-CoV patients without respiratory symptoms in all 

hospital areas other than the emergency department and the ICUs.”304 This provincial 

change to infection control practices also allowed staff to cease wearing masks 

throughout the hospitals or maintain social distancing, meaning that non-outbreak IPC 

practices were resumed. This decision coincided with WHO removing Toronto from the 

list of areas with recent SARS-CoV transmission and was likely encouraged by the 

exhaustive hospital efforts that strained supplies and personnel. McDonald et al., like 

several sources throughout the literature, also pointed to the relaxation of IPC 

recommendations and guidelines as a trigger for the second phase of the outbreak in 

Toronto. Deployment of IPC guidance, specifically for PPE, of a novel agent during an 

outbreak already presents a challenge to public health response however, the systemic 

issues with healthcare worker compliance compounds such struggles. Ensuring healthcare 

worker compliance with PPE over long periods of time is taxing for not only the staff, but 

also those in charge of educating and as the second phase of the Toronto outbreak 

highlighted, relaxing vigilance came with a heavy cost.  
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Hospital Administrative Response 
Organizational hospital response during the SARS-CoV outbreak was also a critical 

component to reducing disease transmission. Hospital responses ranged from new 

policies to environmental controls that focused on supplies and availability of negative 

pressure patient rooms. Environmental control measures and logistical changes were 

ultimately utilized by several hospitals globally to manage influx of potentially infectious 

patients. Toronto officials established SARS-CoV wards by recommissioning existing 

care facilities or establishing specific SARS-CoV units, and at the peak of Phase I, they 

initiated Code Orange, which was a government emergency response plan that meant 

hospitals suspended non-essential services. The limitation of hospital services severely 

impacts revenue and is not a decision made lightly. Hospitals also limited visitors and 

implemented screening for incoming visitors. Hospitals opted to allow visitors to those 

patients in SARS-CoV units yet many required both screening of visitors and utilization 

of PPE, while many required visitors to wear surgical masks if they were even visiting 

patients in other (non-SARS-CoV) units. There were also cases of hospitals opting to 

implement a no-visitor policy, like that of Tan Tock Seng Hospital (TTSH) in Hong 

Kong. Lastly, there was also the practice of screening staff for symptoms. Some 

hospitals, like Tan Tock Seng, opted to follow a strict regime of temperature monitoring 

for staff as a mechanism for early identification of illness. Outside of the challenges 

surrounding early recognition and PPE utilization, hospital practices varied during the 

outbreak, but many chose to cohort potential/confirmed SARS-CoV patients and 

implement visitor restrictions to help reduce the risk of nosocomial transmission.  
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        From an infection control standpoint, SARS-CoV posed a very unique problem for 

hospitals as it was a novel disease presenting with non-specific symptoms. Transmitted 

through droplet and aerosol-generating procedures, it was easily spread throughout 

healthcare facilities. The role of hospitals in the SARS-CoV outbreak, especially in 

Toronto, underscores not only their ability to amplify disease during outbreaks, but also 

the importance of infection control practices when implemented. Analysis by Webb et. al 

found that in simulations, both hospital infection control and quarantine measures were 

critical in containing the epidemic. Moreover, their mathematical simulations show that 

the “combination of moderate quarantine but strict hospital infection control procedures 

was the key to the containment of SARS-CoV in the greater Toronto area.”305 Within 

their analysis, increasing quarantine did not result in significant hospitalization volume, 

where as a lack of strict hospital control procedures increased the outbreak duration by 

more than 100 days. Adherence to infection control practices had a significant role in the 

SARS-CoV outbreak, whether it be relaxed practices triggering a second phase or strict 

adherence helping to halt the outbreak.  

       The analysis of hospital preparedness in relation to SARS-CoV in Toronto by Loufty 

et al. hit on a point that was rarely addressed in the literature – infection control staffing. 

They note that at the North York General Hospital, which was hit the hardest in the 

outbreak, there were only two infection preventionists and the hospital was ultimately 
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forced to recruit additional IPs to establish the necessary IPC infrastructure.306 The 

existing IP staffing ratio for Canadian hospitals is reportedly 3 IPs per 500 beds, while 

Quebec has a 1:133 ratio mandate and they also point to the Delphi project, which 

recommends a 0.8-1.0 IP ratio for every 100 beds.307 These staffing ratios are similar to 

the United States. During the outbreak though, additional staffing was critical for daily 

rounding on the SARS-CoV units, education, policy organization and modification, and 

addressing issues real-time. In efforts to ensure consistent levels of IPC practice, they 

also established a review system to monitor compliance with infection control measures, 

answer questions, and conduct surveillance for fever and symptoms within the hospital 

units. Recommendations from Loufty et al.’s findings included adequate IPC staffing, 

sustained training and standards for IPC practices, and provision of authority for the team 

to work effectively. In fact, this distribution of authority over IPC efforts was heavily 

mentioned in their analysis as it was critical for the IPC program to maintain a certain 

degree of authority over the issues. The limited IPC staffing and resources that are 

endemic throughout healthcare are especially obvious during public health emergencies, 

like the SARS-CoV outbreak. Overall, the challenges and failures that occurred during 

the SARS-CoV outbreak in 2003 are representative of not only the systemic infection 

control failures within healthcare, but also the operational challenges of biothreat 
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response at an administrative level. Beyond the challenges of operationalizing a response 

to the outbreak, there was also substantial financial strain associated with the novel 

disease. 

5.7. Cost 
The economic burden from the spread of SARS-CoV to 29 countries fell across multiple 

sectors. From tourism to retail sales, the financial toll of the outbreak was felt well 

beyond the walls of hospitals and public health programs. For example, the export of 

goods in 2003 year-over-year in Toronto went from 7.1% in January to -7.8% in August, 

while Hong Kong went from 26.7% in January 2003 to 7.0% in August.308 The SARS-

CoV outbreak is reported to have cost the Asian economies $11-18 billion, with an 

estimated loss of 0.5%-2% of total output.309 The WHO reported that apart from the 

direct costs to the healthcare and public health systems, there were quarantine efforts 

enacted across schools, hospitals, and even borders. International travel to the affected 

areas dropped by 50-70% and hotel occupancy fell by 60%.310 Some estimates put the 

cost of SARS-CoV in China at $2.2 billion and $1.7 billion in Hong Kong, which were 

the hardest-hit countries in Asia. In Toronto, it is estimated that the outbreak cost the city 

roughly $1 billion. The Conference Board of Canada noted that “the impact of SARS-

CoV alone on tourism excluding airport traffic is estimated to be a loss of $350 million 
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this year, a nine per cent decrease. Reduced airport activity will lead to an additional loss 

of $220 million, while non-tourism related retail sales will be cut by $380 million.”311 

The WHO travel advisory issued on April 23, 2003 (withdrawn within six days), 

reportedly cost the Canadian tourism industry $260 million and 11% of businesses related 

to tourism were forced to lay-off employees.312 

       While there are several sources that report the considerable financial impact of the 

outbreak, the literature is superficial in regard to healthcare costs and the specifics of 

nosocomial cases. Most of the literature surrounding the cost of the Toronto SARS-CoV 

outbreak focuses on loss of tourism, cost of government response, and the impact of 

quarantine. Notably, such literature focuses on the economic impact of SARS-CoV and 

the subsequent quarantine efforts Toronto. A study by Gupta et al. assessed the costs of 

hospitalization as well. The average hospitalization for a SARS-CoV patient was 14 days 

and 92% of SARS-CoV patients were hospitalized, with 25% requiring intensive care, 

which had an average cost of $1,836 per day. Per life lost, the loss of productivity was 

estimated to be $460,530. Utilizing the Ontario Finances for FY 2003-2004, Gupta 

reported that the provincial government spent $10 million on SARS-CoV-related 

administrative costs, $1 million on job protection for those quarantined, and another $1 

million for a SARS-CoV Assistance Office that managed those who were forced to take 
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time off work.313 Regarding quarantine, it was estimated that exposed individuals were 

unable to work for at least ten days and based on the average wage of workers in Toronto, 

which meant that there was a loss of productivity of $1,140 per person quarantined. The 

financial impact of SARS-CoV on Toronto hospitals and healthcare system has also not 

been heavily discussed. The activation of Code Orange (disaster or mass casualties) by 

hospitals in the greater Toronto area meant that nonessential services were suspected and 

in some cases, they went into diversion which meant that they would divert ambulances 

to other hospitals for periods of time. Ambulance diversion, for any period of time, 

means that the hospital is under considerable strain and can be extremely costly. A 2006 

study found that since ambulances generate significant revenue for hospital services, if 

they were to be diverted, each hour spent on diversion could cost over $1,086.314 A 2007 

study found that a single hospital could lose over $3 million in net revenue due to 

ambulance diversions during a 12-month span.315 Overall, the financial burden of a Code 

Orange designation is not small for hospitals in that they are losing revenue from 

incoming patients in addition to the internal costs of responding to the event. 

        Health Canada, the federal entity responsible for health in Canada, noted that that 

cost of SARS-CoV included not only the grounding of several Air Canada planes, loss of 
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income and job security, but also loss of confidence in the healthcare and public health 

system. There were several studies and reports on the psychological effects of quarantine 

in Toronto. The lack of information and delay in reporting from China only worsened 

public confidence and gave rise to fear. Roughly 30% of the 129 quarantined people 

surveyed reported posttraumatic stress disorder and depression, which were increasingly 

prevalent in those with longer periods of quarantine.316 Quarantine during the SARS-CoV 

outbreak also posed unique ethical and legal challenges. Lesley Jacobs underscored the 

divergence of quarantine efforts and that Toronto’s use of quarantine was well beyond 

that of Hong Kong or Shanghai, which is surprising given the differences in how civil 

rights are approached in each location.317 Surveys among the public also found that there 

was significant psychological impact and information deficits were prevalent as 50% of 

respondents in Toronto report not knowing that there was not an effective medical 

treatment for SARS-CoV.318 Information failures were a common theme throughout the 

SARS-CoV outbreak and will be discussed within the political economy framework 

section. 

       The impact on healthcare workers was also significant as one study found that of the 

300 respondents, nurses reported enjoying work less than any other group and relied on 
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peer support. They noted a significant impact on morale and feel that the infection control 

measures implemented had an adverse impact on patient care, but this group also felt that 

they weren’t strict enough.319 This discrepancy is likely due to nurses having more patient 

contact, which would make the PPE requirements more likely to feel burdensome or a 

hindrance. The economic burden of SARS-CoV was highly publicized during and after 

the outbreak however, the psychological toll of such an outbreak, especially in the wake 

of strict quarantine practices, should not be ignored when discussing overall cost. The 

discussion surrounding costs goes hand-in-hand with that of the failures in preparedness 

and response measures resulting in such economic burden. In the Toronto SARS-CoV 

outbreak, there were many pre-existing market failures within healthcare and public 

health response that did little to halt the spread of the disease.  

 
5.8. Political Economy Framework 
The SARS-CoV outbreak provides a unique insight into international disease response 

when a novel organism is involved. Unfortunately, from the first few cases in China, to 

the response in Toronto, Canada, there are several market failures that resulted in 

additional cases, confusion, and mismanagement of the outbreak. Information asymmetry 

and negative externalities are prevalent throughout the SARS-CoV outbreak and while 

this analysis predominantly focuses on the Toronto portion, China’s delay in international 

notification is a critical example of the market failures, like information asymmetry and 

negative externalities, that furthered the spread of SARS-CoV. The government 
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intervention during the outbreak was in response to preparedness gaps and 

communication deserts, but also information asymmetry that was both intentional and 

systemic. Quarantine efforts, travel screening, and hospital closures were utilized and 

while they were effective in halting the spread of the disease, the decision to relax 

hospital IPC practices triggered a second wave of the outbreak. The SARS-CoV outbreak 

shined a light upon the frequently unnoticed and ignored landscape of political economy 

that left Toronto vulnerable. 

  
5.8.1. Market Failures  
5.8.1.1. Information Asymmetry 
Perhaps one of the most apparent examples of information asymmetry is China’s decision 

to avoid disclosing the outbreak for several months, and then provide limited information 

when they finally communicated with the World Health Organization. This secretive 

approach action taken by the Chinese government is easily one of the most damaging 

incidents during this outbreak. While information may be withheld for financial reasons 

or bureaucratic stovepipes, China’s decision to withhold information on the outbreak was 

predominantly out of fear of embarrassment. The failure to disclose the outbreak and then 

provide inaccurately low epidemiological data created information asymmetries at an 

international level. Communication failures commonly occur during outbreaks and the 

challenges of what to disclose to the public during a novel situation is understandable 

however, this decision was an intentional act to withhold information from the 

international health community, as well as the public. The information imbalance 

between China and the rest of the world ultimately left people scrambling to catch up in 
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terms of response and public health. This asymmetry of information represents a clear 

market failure on the part of China in attempts to avoid international shame and recourse.  

The serious delay in international notification and evasive efforts to avoid detection were 

solely for the purpose of avoiding international embarrassment. China’s actions and 

inability to put international health above their own resulted in the considerable spread of 

SARS-CoV and lack of preparedness by other countries. A delay in notification to the 

World Health Organization meant that neighboring countries and the international health 

community were caught off guard. Moreover, when the Chinese Ministry of Health 

informed the World Health Organization about the outbreak, it reported that it was 

consistent with atypical pneumonia and that the outbreak was under control.  

          
5.8.1.2. Negative Externality 
Negative Externality: International Lack of Preparedness 
Within the span of two weeks, Vietnam has its first case of SARS-CoV and within the 

next few weeks, Hong Kong and Vietnam report outbreaks in healthcare workers. The 

delay in notification to the World Health Organization also meant that their response was 

slowed, and it took weeks to address what the situation was and if travel advisories were 

needed. It wasn’t until March 12 that the World Health Organization issued an 

international alert and March 27th that travel advisories were issued, which was after 

cases were springing up in Canada and the United States. A novel disease already poses 

control challenges but adding secrecy to the situation can be damning. Spread of the 

disease due to China’s secretive actions during the early stages of the outbreak is a clear 

example of a negative externality. Unfortunately, the decision by the Chinese government 

meant that others around the world bore the cost and burden.  
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      From the Canadian side, there was a considerable lack of preparedness in terms of 

response and coordination/communication. A report commissioned by the Government of 

Canada after the SARS-CoV outbreak found that there were significant gaps in not only 

communication but also understanding of jurisdiction and role between Health Canada, 

Ontario Ministry of Health and Long-Term Care, and the regional public health units. 

The report found that there was no regional infectious disease program or network of 

infectious disease specialists to help establish response plans, and ultimately, infection 

control specialists from hospitals were forced to develop an informal network that also 

helped facilitate communication between hospitals.320 They noted that the Chief Medical 

Officer of Health (who reports to the Minister of Health at Health Canada) should be 

allowed independent duty and authority to communicate with the public and that the 

operational powers of the Minister of Health should be removed and assigned to the 

Chief Medical Officer of Health. Overall, the commission found several areas of reform 

regarding the relations between Ontario and Canada as the relationship had become 

acrimonious during the outbreak.321 Aside from the challenges of medical management in 

the absence of diagnostic criteria, transmission mechanism, or laboratory tests, the report 

                                                
320 Public Health Agency of Canada and Public Health Agency of Canada, “ARCHIVED: 
Learning from SARS-CoV: Renewal of Public Health in Canada – Report of the National 
Advisory Committee on SARS-CoV and Public Health,” assessments;guidance, aem, November 
8, 2004, https://www.canada.ca/en/public-health/services/reports-publications/learning-sars-
renewal-public-health-canada.html. 
321 Ministry of Health and Long-Term Care Government of Ontario, “The SARS-CoV 
Commission Interim Report: SARS-CoV and Public Health in Ontario- The Honourable Mr. 
Justice Archie Campbell-Commissioner - Ministry Reports - Publications - Public Information - 
MOHLTC,” accessed June 23, 2018, 
http://www.health.gov.on.ca/en/common/ministry/publications/reports/campbell04/campbell04_2
.aspx. 
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noted that there was fundamentally no system in place to communicate infectious disease 

alerts from Health Canada to hospitals, meaning that there was no direct communication 

between Health Canada and the healthcare infrastructure. 

        A component to the preparedness market failure should also include the deficient 

infection prevention staffing within the hospitals. The literature is limited when directly 

addressing IPC staffing in specific hospitals, but this failure is made apparent by Loutfy 

et al. and the aforementioned report commissioned by the Canadian government. 

Continued references throughout the literature underscore the challenges in educating and 

implementing infection prevention practices, all which point to limited IPC staffing. 

Failure to appropriately staff such programs directly impacts hospital response to 

outbreaks and emergencies. North York General Hospital is the only specific hospital 

listed within the literature regarding IPC staffing during the outbreak, but was forced to 

recruit four additional IPs, a nurse clinician, an IPC coordinator, public health nurse, 

administrator, clinical infectious disease physician, and a hospital epidemiologist. The 

410-bed hospital had only two IPs within their program, which is well under the 

recommended ratio. The need to bring in additional support is indicative of the volume of 

work outbreak response required if a 500% increase in staffing was necessary. The need 

to acquire additional IPs from other healthcare systems is both a short-term response to a 

long-term issue, but also leaves those hospitals vulnerable. This deficiency in IP staffing 

is a component to the previously mentioned negative externality in the form of poor 

emergency preparedness but should also be recognized as a consistent market failure. 

Unfortunately, limited staffing in infection prevention programs is a chronic condition in 
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healthcare, which was made woefully apparent during the SARS-CoV outbreak in 

Toronto. As this dissertation seeks to address, the political economy landscape within 

healthcare extends beyond investing in infection control processes, but also into the 

programs that respond to infectious disease threats. 

 
Negative Externality: Quarantine 
The secrecy practiced by the Chinese government resulted in a negative externality in the 

form of further spread of SARS-CoV, which triggered government intervention. 

Unfortunately, this also resulted in a cascading wave of negative externalities, as it didn’t 

just stop with additional SARS-CoV cases around the world. The utilization of quarantine 

by several international governments as a result of the spread of SARS-CoV, meant that 

people suffered. Quarantine has practical public health applications however, for those 

under quarantine, it takes an emotional, financial, and often physical toll. For many, the 

government response to SARS-CoV was to quarantine exposed people, unfortunately this 

resulted in a negative externality in that hundreds of thousands of people around the 

world were prevented from leaving their homes, often facing public shame and financial 

stress. Toronto’s application of quarantine was surprisingly aggressive, and many studies 

found that those under quarantine were left with anxiety, depression, and concern for 

their loved ones and job stability. The dominos essentially began to fall when China 

withheld critical information on a new outbreak, which triggered a fervor of international 

response and quarantine, in which many had to pay the cost through disease or 

quarantine.        
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          Unfortunately, the rapid spread of SARS-CoV throughout hospitals and the 

massive quarantine efforts were negative externalities that Toronto residents paid due to a 

critical infrastructure that was seriously lacking. The burden of poor preparedness fell 

from the top down – public health units paid the cost for Health Canada’s lack of 

preparedness, while hospitals paid the cost for public health unit failures, and ultimately, 

the public bore the burden of a healthcare system that was stressed and lackluster in 

infection prevention practices, not to mention wholly uninformed and poorly supported 

by public health. There were many parties that paid the price for Canada’s lack of 

preparedness and established response mechanisms however, those patients afflicted with 

SARS-CoV and other placed under quarantined carried the heaviest burden of negative 

externalities.  

 
5.8.1.3.Moral Hazard  
Market failures in the form of moral hazards occur when organizations engage in riskier 

behavior than they otherwise would because the cost that might be incurred will be felt 

by a third party.  In the SARS-CoV outbreak, this market failure can be seen in the 

relaxation of infection prevention practices across hospitals in the Greater Toronto Area 

(GTA). A province-wide relaxation of strict IPC control measures was allowed as it was 

felt that the outbreak had ended. In May 2003, provincial SARS-CoV-control directives 

allowed Toronto hospitals to discontinue the use of expanded isolation precautions (i.e. 

contact precautions with the use of a N95 or higher respiratory) that were used for non-

SARS-CoV patients without respiratory symptoms (except in emergency rooms and 

intensive care units). Staff were no longer required to wear masks/respirators routinely 



 300 

throughout the hospital or practice social distancing. Many hospitals, like North York 

General Hospital, also allowed more patients to have visitors, which relaxed the visitor 

restrictions that were in place during the height of the outbreak. The waning cases and 

seemingly greater control Canada appeared to have over the outbreak, encouraged 

hospitals and healthcare workers to engage in riskier behavior through the relaxation of 

the infection prevention practices. Outbreaks are fatiguing for healthcare workers (among 

others), but the decision to relax their infection prevention practices had a negative 

outcome – the second phase of the outbreak. The Provincial Operations Centre-issued 

directive to relax the IPC practices occurred in the beginning of the second phase, which 

is why the disease spread so efficiently throughout the healthcare system. A majority of 

cases were in fact, hospital employees, many of them were ironically exposed during a 

staff appreciation breakfast at North York Hospital. The second wave of the outbreak was 

a result of patient care with the relaxed IPC precautions. During the investigation into 

five febrile patients in a rehabilitation center, it was found that two had recently been 

hospitalized in North York General Hospital and during this time, relaxed IPC practices 

were in effect. Sadly, this marked the beginning of the second SARS-CoV wave in 

Toronto – which was a result of engaging in riskier IPC behavior, likely due to the belief 

that the response system as a whole was operating appropriately and cases were 

declining. Unrecognized SARS-CoV in patients with comorbidities posed a unique 

challenge for diagnostics and medical providers. However, if healthcare workers had 

continued employing enhanced IPC practices, it is likely that these cases would not have 

been as impactful as they turned out to be. The relaxation of IPC practices in Toronto, 
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while surely celebrated by exhausted healthcare workers, encouraged healthcare workers 

to engage in this riskier behavior and return to daily habits. Unfortunately, the moral 

hazard seen in this decision to reduce precautions ultimately created the second wave of 

SARS-CoV cases in Toronto, forcing the public to bear the cost.  

 
5.9. Government Intervention in Response to Market Failures 
In reaction to the growing outbreak of SARS-CoV in Toronto, Canadian health 

authorities took measures to combat the spread of the disease. The first phase of the 

outbreak revealed the role of hospitals in amplifying the spread of the disease, which 

meant that enhanced infection prevention practices needed to be enacted. Eventually, 

SARS-CoV spread to 11 (58%) of Toronto’s acute care hospitals, which significantly 

impacted the healthcare system and triggered the desperate need for government 

intervention.  

 
5.9.1. Enhanced Infection Prevention Practices in Response to Negative Externalities 
and Moral Hazard 
Canadian health officials were forced to intervene in an outbreak that was quickly 

growing due to two negative externalities – China’s delay in reporting and thus delay in 

public health response, and overwhelming preparedness/response gaps in Canadian 

public health and healthcare infection control. Simply put, Toronto, like so many, was 

caught off guard and the weak infection prevention habits, coupled with poorly 

coordinated public health response, only served to facilitate confusion and further disease 

spread. As part of the public health response to the outbreak, Canadian health officials 

issued guidance to enhance infection prevention practices. On March 30, 2003, Canadian 

health officials initiated quarantine efforts for employees at York Central Hospital, but 
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also closed the hospital to new patients. Prior to this, the Ontario government had 

designated SARS-CoV as a reportable communicable disease (March 25, 2003), which 

allowed public health officials to have the authority for contact tracing, additional 

surveillance, and issuing orders to prevent infected persons from transmitted the disease 

(i.e. isolation). Along with the designation of Code Orange, hospitals were also ordered 

to limit visitors, create isolation units for potential SARS-CoV patients, and implement 

enhanced PPE guidance for staff (gowns, gloves, and masks). N-95 masks were required 

to be worn for all contact with patients. Aside from the PPE recommendations, health 

officials also required hospitals to ban all nonessential staff members/visitors, suspend 

outpatient and elective inpatient care, and screen all patients/staff/visitors for risk factors 

and symptoms. From the time of the initial SARS-CoV case (March 13), public health 

teams worked with hospitals to evaluate SARS-CoV transmission and ensure IPC 

practices were implemented. Visitor and access restrictions was extended to all Ontario 

hospitals within four days. These practices were relaxed in early and mid-May, but then 

re-instituted in late May after the second phase of the outbreak began (seen in the circled 

area of the graph in Figure 5.2. The revival of strict IPC practices and hospital restrictions 

can be seen as a response to the moral hazards that encouraged lackluster IPC practices 

and facilitated the second phase of the outbreak. As previously mentioned, public health 

authorities ramped up control measures on May 23, by closing North York General to all 

new admissions (except for those with SARS-CoV) and requiring increased IPC 

precautions across most of Toronto. Strict IPC practices were dropped in early July, as 

Toronto was removed from the World Health Organization list of areas with recent local 
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transmission. Canadian health officials responded to the high rates of nosocomial SARS-

CoV infections and an overwhelmed healthcare system through enhanced IPC 

precautions, hospital diversion and Code Orange designation, and visitor restrictions, as a 

manner of reducing the spread throughout the healthcare systems.  

 
 
 
 
5.9.2. Declaration of Code Orange and Requiring Reporting of SARS-CoV 
In response to a stressed healthcare system and absence of reporting requirements, the 

Ontario government initiated hospital diversion measures and the requirement of SARS-

CoV reporting though Health Canada. SARS-CoV was declared a provincial emergency 

on March 26th, meaning that all hospitals in the Greater Toronto Area and Simcoe county 

were ordered to activate their Code Orange, which suspended non-essential hospital 

services. Code Orange activation requirements were lifted with the strict IPC measures 

Figure 5.2 SAR-CoV Timeline, Svoboda et al. 
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on May 14, 2003, after the WHO removed Toronto from the list of areas with local 

transmission. Toronto Public Health did facilitate the formation of mobile public health 

outbreak teams that were stationed next to hospital coordinators at the major hospitals hit 

by the outbreak (like North York General Hospital). Toronto Public Health also required 

reporting of SARS-CoV by medical practitioners around March 25, 2003, to ensure they 

were able to perform the appropriate epidemiological investigations and contact tracing 

to determine if quarantine was necessary.  

 
5.9.3. Quarantine in Response to Information Asymmetry and Negative 
Externalities 
The application of large-scale quarantine was a particularly unique feature of the SARS-

CoV outbreak. In Toronto, 30,000 people were quarantined while only 1,282 individuals 

were quarantined in Hong Kong and 4,090 in Shanghai, which is a considerable 

difference when accounting for the vast differences in population (3 million in Toronto, 7 

million in Hong Kong, and 18 million in Shanghai).322 Taiwan also quarantined roughly 

131,132 persons out of their population of 22 million. Interestingly, of all those 

quarantined in Toronto, only 27 required formal orders under the Health Protection and 

Promotion Act.323 As Jacobs noted, Toronto had a surprisingly extensive application of 

quarantine efforts during the outbreak. Quarantine efforts in Toronto were initiated by 

Canadian health officials on March 30, 2003, with hundreds of employees of York 

Central Hospital asked to quarantine themselves.324 Public health authorities instructed 

                                                
322 Jacobs, “Rights and Quarantine During the SARS-CoV Global Health Crisis.” 
323 Government of Ontario, “The SARS-CoV Commission Interim Report.” 
324 “WHO | Update 95 - SARS-CoV: Chronology of a Serial Killer,” WHO, accessed June 28, 
2018, http://www.who.int/csr/don/2003_07_04/en/. 
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asymptomatic contacts of SARS-CoV patients to stay home under quarantine for 10 days 

(from the last known date of exposure), which also included sleeping separately, using 

separate personal items (eating utensils, towels, etc.) and wearing a mask when near 

household members.325 

     Unfortunately, the attempt to halt the spread of the disease through quarantine efforts 

also triggered another negative externality – thousands of Toronto residents quarantined 

in their homes, unable to work, with many reporting fear and stress. Blendon et al. 

assessed public surveys during this time and found that even though there was little 

spread in the general population, the outbreak had considerable psychological impact and 

that despite public health efforts to educate, they were of mixed success and 

communication failures were prevalent.326  

     At its core, this cascading series of market failures began with the cover-up of cases in 

China. This decision to withhold information (information asymmetry) triggered a 

negative externality (delayed public health response and further disease spread), which 

triggered a government intervention in the form of quarantine, which then resulted in an 

additional negative externality of 30,000 Toronto residents being quarantined.  

        While travel warnings and airport screenings also occurred as a result of the 

outbreak in Toronto, it is the enhanced hospital IPC response and utilization of quarantine 

that Canadian officials utilized to address the market failures that occurred during the 

                                                
325 Svoboda et al., “Public Health Measures to Control the Spread of the Severe Acute 
Respiratory Syndrome during the Outbreak in Toronto.” 
326 Blendon et al., “The Public’s Response to Severe Acute Respiratory Syndrome in Toronto and 
the United States.” 
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SARS-CoV outbreak. Like so much of outbreak response, there is not just one action that 

gets deployed, which can make it difficult to identify the success of certain control 

practices.  

 
5.10. Efficacy of Intervention 
The efficacy of Canadian government intervention during the outbreak is debated. Efforts 

to quickly respond to the outbreak through education, quarantine, and enhanced hospital 

infection prevention practices unfortunately revealed several gaps. The Government of 

Canada’s post-SARS-CoV report repeatedly addresses the considerable communication 

and coordination failures between agencies. There appeared to be little to no plan for 

coordination between public health units in working with healthcare facilities and 

continued issues regarding jurisdictional authority and communication between all 

agencies (Health Canada and regional health units). The report’s findings suggest that 

despite best efforts to intervene and implement control measures, bureaucratic roadblocks 

proved difficult or even prohibitory for response efforts. In fact, the communication 

issues were so prevalent, it was reported that hospital IPs developed an informal network 

to help close the education and communication gaps.327 Unfortunately, no matter how 

effective the strategies were, the communication and jurisdictional issues limited their 

efficacy. 

        The decision to relax the IPC requirements in hospitals was also a considerable 

failure and many sources point to this practice as the trigger for phase II of the outbreak. 

The second phase of the outbreak should be seen as a clear indicator of these failures. 

                                                
327 Canada and Canada, “ARCHIVED.” Chapter, 8, p 8.  
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Moreover, provincial recommendations were given to relax IPC practices, which may not 

have been a coordinated decision or communicated effectively to ensure that healthcare 

workers were still practicing vigilant infection control methods. Given the consistent 

findings of these communication and authority failures, one questions not only how the 

decision to relax IPC practices was formed, but also how it was disseminated, both in 

terms of messaging and people reached.  

    Lastly, one must consider the utilization of quarantine practices and how effective they 

truly were during this outbreak. The burden of implementing quarantine by public health 

authorities should also be considered during the evaluation of response efficacy. Toronto 

Public Health reportedly investigated 2,132 potential cases, identified 23,103 contacts of 

SARS-CoV patients as requiring quarantine, and logged 316,615 calls on the SARS-CoV 

hotline.328 Given that transmission of SARS-CoV mostly occurred in hospitals and 

households, quarantine efforts involving hospitalized patient could be quite cumbersome. 

For every case of SARS-CoV, public health authorities expected to quarantine up to 100 

contacts and investigate 8 possible cases. Schabas noted that for quarantine, which is an 

unproven intervention, especially when dealing with a novel disease, an outbreak should 

meet the following three criteria if it is to be useful: 

• People likely to be incubating the disease must be efficiently and effectively 

identified; 

• People must comply with the conditions of quarantine; and 

                                                
328 Svoboda et al., “Public Health Measures to Control the Spread of the Severe Acute 
Respiratory Syndrome during the Outbreak in Toronto.” 
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• The infectious disease in question must be transmissible in its pre-symptomatic or 

early symptomatic stages.329 

 Following this criteria Schabas reported that the use of quarantine in the Toronto SARS-

CoV outbreak ultimately failed to meet all three criteria. He emphasized that Toronto’s 

quarantine was done on a massive scale and was neither effective or efficient, and 

ultimately quarantined 25 times more people than required, which was repeatedly 

questioned during the early stages of the outbreak. The Ontario government acting 

through Toronto Public Health ordered the quarantine methods when it declared a state of 

emergency in late March 2003 in efforts to slow the spread of the disease. The efficacy of 

quarantine is also repeatedly called into question as 50 of the first cases in the second 

phase of the outbreak were not quarantined and only 57% of quarantined people were 

actually compliant. This data contradicts a previous report that only a handful of cases 

required court intervention, but nonetheless proves the challenges of implementing and 

enforcing quarantine. Schabas, like Blendon, draws attention to the failures of Toronto’s 

quarantine practices, but also the impact on public anxiety and fear.  

        While quarantine efforts were underway, hospitals were struggling to respond to the 

influx of patients and increasing infection control demands with limited infection 

prevention staff. Despite recommendations by Loutfy et. al and the emergent 

establishment of unofficial infection prevention coalitions to respond to the outbreak, 

there has been no official response to increase IPC resources. The implementation of 

                                                
329 Richard Schabas, “Severe Acute Respiratory Syndrome: Did Quarantine Help?,” The 
Canadian Journal of Infectious Diseases & Medical Microbiology 15, no. 4 (2004): 204. 
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strict IPC practices during the outbreak is reliant upon infection prevention staffing, yet 

this singular focus fails to address the broader role of infection preventionists during 

SARS-CoV. As previously mentioned, North York General Hospital did report that they 

received assistance from a mobile public health outbreak management team. This 

included two physicians, a manager, and five public health investigators to assist with 

response but also ensure communication between the hospital and public health during 

the four weeks they were on site. Very little else has been reported regarding resources 

provided by the provincial or national government, outside of PPE guidance and general 

IPC guidance. The focus on increasing IPC practices and processes is one component to 

outbreak response and the narrowed approach underscores the lack of knowledge for how 

such measures are implemented and enforced. Similar to the Ebola response within the 

United States, the rapid rollout of IPC measures for SARS-CoV without providing 

additional resources for hospital IPC programs (i.e. staffing) is just another in a long line 

of examples that underscores the chronic ignorance and lack of utilization for how IPC 

programs work within the complex healthcare system. In short, despite the negative 

externalities that resulted from woefully inadequate IPC staffing and the emergent 

recruitment from other healthcare facilities to compensate for these deficiencies, there has 

been no reported regulatory efforts to establish better staffing. This should be seen as a 

failure in government intervention.  

        Ultimately, the implementation of quarantine and enhanced hospital IPC response is 

only as effective as those performing the duties. The SARS-CoV Toronto outbreak 

provides a painful lesson in that while the government aggressively pushed quarantine 
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efforts despite questionable efficacy, the lifting of evidence-based IPC measures was 

done prematurely. It is interesting that one of these measures required efforts of public 

health agencies while the other was dependent upon several independent community and 

private health facilities. When public health authorities gave the recommendations to 

reduce IPC practices, it signaled to healthcare workers and the community that the 

outbreak was over. Government intervention in response to the information asymmetry, 

negative externalities, and moral hazard, was a mixed bag of success. Implementing 

enhanced IPC practices was successful, but these efforts were negated when the 

government aggressively pursued quarantine measures and abandoned effective IPC 

policies. However, there were failures within the delay in preparedness and extremely 

flawed response due to not only China’s actions, but also the woefully disjointed public 

health system throughout Canada. Toronto’s response to the SARS-CoV outbreak was 

imperfect, but indicative of greater issues when responding to an outbreak of a novel 

infectious disease. The role of hospitals in the transmission of SARS-CoV during this 

outbreak was particularly revealing, especially in regard to the decision to loosen IPC 

practices upon provincial guidance. The unwavering acceptance of these lesser infection 

control measures reveals a trend in healthcare in which IPC is seen as burdensome and 

additional measures are supported only through government enforcement or significant 

administrative support. The learned lessons from the SARS-CoV outbreak in Toronto 

would likely apply to most hospitals and public health agencies around the world, but 

nearly a decade later, a novel coronavirus proved that these teachings had long been 

forgotten. 
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5.11. Middle East Respiratory Syndrome Coronavirus (MERS-CoV) 
Middle East respiratory syndrome coronavirus (MERS-CoV) is a viral infectious illness 

that was first discovered in 2012 in Saudi Arabia. There has been continued transmission 

of MERS-CoV throughout the Eastern Mediterranean Region, specifically in Saudi 

Arabia, since it was first discovered. The largest outbreaks have taken place in Saudi 

Arabia, as well as in South Korea in 2015. The disease has consistently maintained 

transmission during hospitalization of infected patients and infection prevention failures 

have been problematic since the beginning. The World Health Organization reports that 

since December 2016 alone, 31% of cases were associated with healthcare exposure. 

Despite efforts to improve infection prevention and control practices in hospitals and a 

general decline since 2015, there have still been healthcare-associated cases and 

challenges in reducing nosocomial transmission. 

 
5.11.1. Epidemiology and Medical Management 
While coronaviruses are common viral infections for human, MERS-CoV is a novel 

disease that likely has zoonotic sources as camels play a role in transmission. The virus 

circulates in dromedary camels without causing disease, and is transmitted between 

camels, from camels to humans, and then between humans. Human-to-human 

transmission is limited and there is no current evidence that sustained transmission exists 

within the community, as it requires close contact. It is believed that not only did MERS-

CoV originate from an animal source, but it is also likely that it originated from the 
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Arabian Peninsula. Infectious patients spread the disease through respiratory secretions, 

such as coughing, but the transmission mechanisms are still being studied and not fully 

understood. According to the World 

Health Organization, aerosolizing 

procedures in crowded emergency 

departments or hospital units and sub-

optimal infection prevention measures 

have caused human-to-human 

transmission and environmental 

contamination that leads to 

transmission.330 The 2018 global 

MERS-CoV summary and risk 

assessment from the World Health 

Organization maintains that “limited, 

non-sustained human-to-human 

transmission mainly in healthcare 

settings continues to occur,” and that since the last global update in 2017, 17 of the 45 

secondary cases were associated with healthcare transmission.331 The average incubation 

                                                
330 World Health Organization, “WHO MERS-CoV-CoV Global Summary and Assessment of 
Risk,” July 21, 2017, http://www.who.int/emergencies/mers-cov/risk-assessment-july-
2017.pdf?ua=1. 
331 Lisa Schnirring  “WHO Highlights Ongoing Hospital MERS Outbreak Threat,” CIDRAP, 
accessed August 11, 2018, http://www.cidrap.umn.edu/news-perspective/2018/08/who-
highlights-ongoing-hospital-mers-outbreak-threat. 

Figure 5.3. World Health Organization MERS-CoV 2018 
Global Summary 
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period for secondary cases is five days, with a range of two to fourteen days. While not 

all infected people have symptoms, others experience fever, cough, and shortness of 

breath. Some patients report gastrointestinal symptoms or mild symptoms. There is no 

treatment available for MERS-CoV outside of supportive care, nor is there a vaccine 

available. Since September 2012, the World Health Organization has been notified of 

2,229 laboratory-confirmed MERS-CoV cases, and 791 associated deaths.332 27 countries 

have reported cases globally, of which there have been 12 countries to report cases in the 

Eastern Mediterranean Region. The case-fatality rate is 35.5%. In Saudi Arabia, where 

the majority of cases have been reported, there have been 1,853 cases and 717 related 

deaths, with a case-fatality rate of 38.7%.333 The basic reproductive number (R0) of 

MERS-CoV has been estimated to be as low as 2.0 and as high as 6.7.334 The World 

Health Organization releases situation reports for MERS-CoV on a monthly basis that 

highlight trends within clusters and overall case counts. The report from June 2018, 

reported four new laboratory-confirmed cases of MERS-CoV in Saudi Arabia including 

one death. Review of the situation reports underscores the continued transmission of 

MERS-CoV in Saudi Arabia, with sporadic cases in the United Arab Emirates. Outbreaks 

tend to be between household contacts and in healthcare facilities. Since January 2018 in 

                                                
332 “WHO | Middle East Respiratory Syndrome Coronavirus (MERS-CoV),” WHO, accessed 
April 29, 2017, http://www.who.int/mediacentre/factsheets/mers-cov/en/. 
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Saudi Arabia, there have been 68 cases and 26 deaths. 5% of these cases involved 

healthcare workers. Healthcare workers are at a higher risk during the care of these 

patients, especially as the symptoms, like SARS-CoV, can be non-specific and infection 

control failures often facilitate the spread. As Assiri et al. noted, MERS-CoV 

epidemiology is characterized by “intermittent sporadic cases, occasional large 

healthcare-associated outbreaks, and transmission to close household contacts of 

cases.”335  

             Prevention guidance from the CDC encourages people to protect themselves 

from MERS-CoV like that of other respiratory illnesses (i.e. washing hands often, 

avoiding close contact with sick people, and cough etiquette). The CDC isolation 

precaution guidelines do not have guidance for MERS-CoV infection control, but their 

website does provide interim guidance for healthcare professionals, which promotes that 

use of standard, contact, and airborne isolation precautions. Isolation precautions include 

the use of eye protection, N95 masks, and airborne isolation patient rooms (i.e. negative 

pressure). Similar to guidance during the SARS-CoV outbreak, the CDC encouraged 

healthcare providers to use caution when performing aerosol-generating procedures.  

 
5.11.2. Overview of Outbreaks  
While there has been intermittent MERS-CoV transmission since 2012, demographic and 

epidemiological characteristics of the reported cases haven’t shown significant changes. 

                                                
335 Abdullah M. Assiri et al., “Increase in Middle East Respiratory Syndrome-Coronavirus Cases 
in Saudi Arabia Linked to Hospital Outbreak With Continued Circulation of Recombinant Virus, 
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Outbreaks of MERS-CoV across Saudi Arabia and the United Arab Emirates (UAE) have 

continued since 2012 and analysis of these outbreaks points to the continued role of 

hospitals and infection control failures as amplifiers for the spread of MERS-CoV. There 

have been three large outbreaks of MERS-CoV; two in Saudi Arabia (Jeddah and 

Riyadh), and one in South Korea. These three outbreaks will be analyzed due to not only 

the volume of cases, but also the available studies and subsequent data that have 

addressed each event. Saudi Arabia alone accounts for over 80% of MERS-CoV cases 

worldwide. 

          Each outbreak, unfortunately, is rampant with transmission among healthcare 

workers and patients at several hospitals and therefore is relevant to the dynamics of 

infection control utilization and emerging infectious disease outbreaks. One trend 

throughout the literature is unavoidable; while MERS-CoV has low overall human-to-

human transmission, there is amplification within the healthcare setting.  

5.11.3. Outbreak – Saudi Arabia  
Saudi Arabia has experienced the greatest MERS-CoV burden since 2012. The World 

Health Organization has reported a total of 1,853 cases in Saudi Arabia since June 2012 

(updated June 2018), which means that 83% of cases reported globally have been in 

Saudi Arabia. Transmission significantly peaked in 2014 with 662 cases reported; 

however, it has slowed in recent years as control measures were established and enforced. 

The literature is limited in its focus on larger outbreaks of MERS-CoV, but it is important 

to note that small clusters of the disease occurs. For example, in March 2018, seven cases 

of MERS-CoV were reported by the Ministry of Health in Saudi Arabia. Three of the 

patients were reportedly infected while they were hospitalized, while another three had 
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camel exposure. These two mechanisms for exposure are a prime example of the 

epidemiological trends seen in Saudi Arabia. The following outbreaks were selected as 

they involved larger case counts, hospital transmission, and reveal control measures that 

were implemented.  

 
5.11.3.1.  Outbreak Case Studies 
Jeddah 
In 2014, an outbreak was identified in Jeddah, Saudi Arabia, resulting in 255 laboratory-

confirmed MERS-CoV cases, including 93 deaths (case fatality rate of roughly 36%). 

Epidemiological investigation by Oboho et al. identified several key factors surrounding 

the outbreak that underscored not only the magnitude of healthcare worker exposure, but 

also the volume of asymptomatic cases.336 This study addressed asymptomatic and 

symptomatic patients, as the lack of symptoms in many infectious MERS-CoV patients 

poses infection control challenges and facilitates transmission. They found that of the 255 

confirmed MERS-CoV cases, 64 (25.1%) were reported to be asymptomatic. Of the total 

cases, 30.6% were healthcare workers. 40 (20.9%) of the 191 symptomatic patients were 

healthcare workers and of the 64 asymptomatic patients, 41 (64%) were healthcare 

workers. Of the 151 symptomatic patients who were not healthcare workers, researchers 

were able to review their medical charts and perform further interviews, which found that 

109 (97.3%) had contact with a healthcare facility, a person with confirmed MERS-CoV 

infection, or someone with a severe respiratory illness. Another study reviewing the 
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Jeddah outbreak that began in March 2014, found that 21% of symptomatic patients were 

healthcare workers and 88% of non-healthcare worker cases had exposure to healthcare 

facilities within 14 days of illness. The hospital involving the majority of patients was the 

King Fahd General Hospital, an 815-bed public hospital. Hastings et al. noted that 53 of 

the 78 likely hospital-acquired cases studied, were patients who had acquired the disease 

through different healthcare locations including the emergency department (22 patients), 

inpatient areas (17), a dialysis unit (11), and outpatient areas (3).337  

 
Riyadh 
In 2015, the city of Riyadh experienced an outbreak of MERS-CoV from June to August 

in the King Abulaziz Medical Center. This 1,200-bed tertiary care center includes a 150-

bed emergency department. A total of 130 MERS-CoV cases were identified during the 

outbreak at King Abulaziz Medical Center. Of the 81 (62%) confirmed, 43 (33%) were 

healthcare workers, which included 20 (47%) from the emergency department and 23 

(53%) from other parts of the hospital. The majority of confirmed cases were linked to 

exposure in the hospital’s emergency department. The first case was identified in late 

June and the second was identified three weeks following the first case’s admission. On 

August 2, 2015, the hospital activated their Infectious Disease Epidemic Plan, which 

enforced strict IPC practices that included hand hygiene, airborne and contact isolation 

for confirmed and probable cases, and droplet/contact isolation for suspected cases. 

Separate units were established for confirmed/probable and suspected cases. The 
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Infectious Disease Epidemic Plan level was raised from II to III on August 22nd to 

accommodate increasing cases, which involved the closure of the emergency department, 

postponement of elective surgical procedures, and suspension of outpatient medical 

appointments.338  The outbreak was later declared over on September 28, 2015. The 

outbreak was likely fueled by several factors associated with the King Abulaziz Medical 

Center; overcrowding of the emergency department, uncontrolled patient movement, and 

substantial visitor traffic. The two waves of control measures initiated via the increased 

levels of the Infectious Disease Epidemic Plan underscores the considerable measures 

that were needed to halt the spread of transmission. Researchers identified four 

generations of hospital transmission throughout the outbreak and noted that the escalation 

of the outbreak was directly associated with extended hospitalization and patient care that 

facilitated the spread of human-to-human transmission.  

             There have been other small outbreaks in the region as well, like the ten-person 

outbreak linked to a dialysis unit at a hospital in Wadi Aldwaser in February 2017.339 Of 

those involved, two were asymptomatic healthcare workers. In April 2017, a small cluster 

of five cases was identified, involving three household contacts and one healthcare 

worker. In fact, in May and June 2017, there were three simultaneous hospital outbreaks 

across three hospitals in Ridyadh, involving 48 cases and 6 deaths. Transmission spread 
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from one hospital to another when one patient sought treatment at a dialysis unit of a 

different hospital. Of the 152 cases reported from January-June 2017, 24% were 

healthcare workers. Several outbreaks have reported high rates of healthcare worker 

infections, like the 2013 outbreak in Al-Hasa, which involved 23 people across several 

hospitals and between 91-100% of the cases were nosocomial.340 The number of infected 

healthcare workers dropped considerably to 5% of the MERS-CoV cases globally from 

January-June 2018. Unfortunately, MERS-CoV transmission is ongoing, with four cases 

recently reported in June 2018 alone.  

 
5.11.3.2.   Infection Prevention and Control: Failures and Challenges 
There were several infection prevention and control failures identified throughout the 

literature regarding outbreaks of MERS-CoV in Saudi Arabia. Studies of the Jeddah 2014 

outbreak emphasize several failures within the King Fahd General Hospitals that ranged 

from practice to hospital design. Review of this outbreak found that IPC failures included 

poor separation of suspected cases, patient crowding, and inconsistent adherence to 

isolation precautions.341 It was noted that in the King Fahd General Hospital, the 

emergency department was typically crowded and there was no triage system in place. 

Healthcare workers screened in the emergency department were at an increased risk and 

not surprisingly, 14 were found to be positive for MERS-CoV, of which 13 were 
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asymptomatic. It was noted that prior to the outbreak, MERS-CoV patients were to be 

cohorted or placed in private rooms, but that ultimately infection control compliance to 

isolation precautions was insufficient.  

              In response to the growing outbreak, the King Fahd General Hospital 

implemented more aggressive emergency department triage and isolation practices for 

patients with respiratory symptoms. Patients with known or suspected MERS-CoV were 

placed in single-patient, negative pressure rooms in a new hospital building and were not 

allowed visitors. Following the eighth week of the outbreak, King Fahd General Hospital 

was designated as a MERS-CoV treatment facility and began accepting patients from 

other hospitals in Jeddah. This model is similar to that of the designated treatment facility 

approach to Ebola patients in the United States. Following this appointment, the hospital 

leadership instituted changes, which included the implementation of new Ministry of 

Health infection control guidelines and patient management algorithms. The hospital 

dialysis unit, following a visit from the Ministry of Health, reduced hours of operation, 

enforced more spacing between patients and required PPE (mask, gown, and gloves) for 

all healthcare workers.342 Within the King Abdulaziz Medical Center, response efforts 

included increasing the number of negative pressure rooms, decreasing nurse-to-patient 

ratios, and intensifying infection control practices. Butt et al. pointed to challenges in 

early recognition/isolation of cases and poor implementation of isolation precautions and 

PPE as primary drivers for transmission in the healthcare setting. Pulling from these 

consistent issues, they established interventions that focus on infection prevention efforts 
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including infection control risk assessments, MERS-CoV epidemic plans, real-time 

isolation flagging within electronic medical records, IPC team on-call, and criteria for 

inter-hospital patient transfers.343 The authors of these recommendations represent several 

hospitals in Saudi Arabia and acknowledge that while hospitals work to protect 

healthcare workers, the culture of lackluster infection prevention vigilance and 

adherence, puts them at risk. While these recommendations are made by private parties, 

they point to the gaps within hospital response and infection control related to MERS-

CoV in Saudi Arabia.  

5.11.4. Outbreak in South Korea 
The outbreak of MERS-CoV in South Korea is one of the largest outbreaks of that 

disease and the largest event outside Saudi Arabia. From May to July 2015, 186 people 

were confirmed as infected with MERS-CoV, of which 36 would die. Healthcare-

associated transmission is considered to be the biggest spread of MERS-CoV within this 

outbreak; however, the exact percentage of cases that are a result of nosocomial 

transmission differs throughout the literature. The majority of the literatures supports that 

of the 186 cases, only a handful are considered household transmission, leaving the rest 

to be categorized as healthcare-acquired. Exposure from a healthcare facility (either as a 

patient, visitor, or employee) accounts for 91-99% of cases throughout the literature, 

while the rest is are from exposures via ambulance or household.344 During this outbreak, 
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roughly 20% of cases were healthcare workers and ancillary staff. Of the 186 confirmed 

cases, 28 were first generation cases (i.e. infected by the index case), 125 were second 

generation, and 32 were third generation cases. 82 cases were admitted (i.e. treated) in the 

same hospital as a confirmed case, while 71 cases were family members, healthcare aids, 

or visitors, and 31 cases were medical staff. 83% of the MERS-CoV transmission events 

were a result of 5 super-spreaders.345 Like the SARS-CoV super-spreaders, there are 

several factors that influence transmission: duration of contact, genetic susceptibility, 

underlying medical conditions, air re-circulation in enclosed spaces, population density, 

traditional customs and beliefs conducive to infectious disease spread, travel, knowledge 

and adherence to public health advice.346 In the case of MERS-CoV, air re-circulation in 

the enclosed space of hospitals and medical clinics played a significant role, as well as 

travel and underlying medical conditions. There is no singular variable that results in a 

patient being a super-spreader, but rather a culmination of things, including hospitals 

acting as amplifiers.  

        The first case was a 68-year-old male who had recently traveled to four countries in 

the Middle East on business. Upon falling ill on May 11, 2015, he sought care at several 
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healthcare facilities (two outpatient clinics and two hospitals) and cemented his status as 

a super-spreader of MERS-CoV. During his medical visits, he failed to provide the full 

details of his travels and was not tested for several days, ultimately being diagnosed with 

laboratory-confirmed MERS-CoV on May 20. Prior to his diagnosis, he had contact with 

600 people across the four healthcare facilities.347 The outbreak is particularly unique in 

that not only did intra-hospital infections occur, but also hospital-to-hospital, which 

involved 17 hospitals, but ultimately originated from one. Hospital shopping by several 

MERS-CoV patients facilitated the spread of MERS-CoV to the high volume of 

hospitals. Epidemiological review of the outbreak found 36 cases originated back to 

Pyeongtaek St. Mary’s Hospital (where the outbreak began with the index case), 91 cases 

at Samsung Medical Center (started by the 14th confirmed case, who was infected by the 

index case at St. Mary’s Hospital), and 25 cases at the Daecheong Hospital and Konyang 

University Hospital. Over 30 other cases occurred across 13 additional hospitals.348 In 

mid-June, the Samsung Medical Center suspended services after it was found to be a hub 

for transmission. Whether this decision was done under government force or institutional 

decision is not discussed in the literature however authorities reportedly “sealed off” two 

other hospitals with patients and medical workers as a means of quarantine.349 Samsung 

Medical Center officials did repeatedly apologize for the hospital’s failures to control the 
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outbreak and the role it played in the spread of the disease. It is likely that government 

pressure and public scrutiny forced hospital administrators to close the facility in order to 

avoid further intervention.  

 
5.11.4.1. Infection Prevention and Control: Challenges and Failures 
The MERS-CoV outbreak in South Korea was a result of several compounding failures. 

First, the initial criteria for quarantine following the May 20th confirmation of MERS-

CoV in the index case, was limited to close contacts (>1 hour spent within 2 meters of the 

patient), which failed to account for airborne isolation requirements and the role of 

environmental transmission through casual contact with contaminated surfaces and 

objects. This realization came on May 28th, after a patient in a separate room of 

Pyeongtaek St. Mary’s Hospital became infected. There has been little assessment 

surrounding the cause of this, which begs the question of whether this failure was a result 

of inadequate guidance from the Korea Centers for Disease Control and Prevention 

guidelines or poor hospital adherence to accurate guidelines.  

      An analysis by Moran Ki identified systemic issues within the Korean healthcare 

system that facilitated the spread between and within hospitals.350 Not only is hospital 

shopping more common, but in order to reduce costs, more than half of the hospitals have 

patient rooms that house four patients and the family/visitors of these patients are 

expected to provide some level of care for the patient during hospitalization. As Ki noted, 

this creates crowded rooms in which the families (or privately hired healthcare aides) are 

participating in patient care. The integration of families and/or hired health aides into 
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patient care, mixed with crowded rooms creates an environment ripe for infection 

prevention failures. Visiting a patient while in the hospital is considered a cultural duty, 

likely meaning that each patient has several visitors at any given time. This practice 

supports the extremely high percentage of transmission events stemming from healthcare 

settings. Lastly, Ki notes that within the Korean healthcare system, there is virtually no 

sharing of information between hospitals. The inability to access patient history and 

medications likely contributed to delayed care and isolation for many MERS-CoV 

patients. Lack of knowledge regarding previous hospitalizations, isolation, and medical 

concerns, leaves medical providers in the dark.  

      The role of super-spreaders within this outbreak emphasizes the importance of 

stringent infection prevention practices, especially the utilization of isolation precautions 

for patients with symptoms that point to respiratory infections. A 2015 report from the 

Korea Centers for Disease Control and Prevention pointed to several transmission 

mechanisms for the outbreak: extended periods of time where patients were not isolated 

appropriately, frequent patient transfers between hospitals, large volumes of paid 

caregivers, habitual practice of seeking care from multiple healthcare facilities, crowded 

emergency rooms and tertiary referral hospitals, and the abundance of visitors to patients 

in multibed rooms.   

       As a whole, the literature illustrates infection control measures as a concept, but there 

is a general lack of discussion referencing infection prevention programs or 

preventionists. Unfortunately, the literature surrounding the MERS-CoV outbreak in 

South Korea fails to probe further into the presence or role of infection prevention 
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programs during the outbreak. While such programs are frequently overlooked in the 

literature surrounding outbreaks, it also likely represents a lack of such programs or 

different hospital models for implementing infection prevention practices. The literature 

does emphasize the importance of infection control but lacks discussion regarding the 

infection preventionists. In comparison, the literature surrounding the outbreaks in Saudi 

Arabia repeatedly mentions infection prevention programs and the role they have within 

responding to outbreaks, which amplifies the absence of them within literature on the 

South Korean outbreak. The Korea-World Health Organization MERS-CoV Joint 

Mission reported that the major factors which contributed to the unprecedent spread of 

MERS-CoV in South Korea included the aforementioned issues (i.e. infection control 

failures, prolonged emergency room times, and visitors), but also supplemented with two 

additional components - a lack of MERS-CoV knowledge among healthcare workers and 

the public and a healthcare system that facilitated doctor/hospital shopping.351   

       Overall, delayed or inadequate infection prevention and control measures during 

patient care have been a substantial driver for MERS-CoV transmission. Crowded 

hospital rooms or emergency departments have amplified the spread of disease as well. 

While the lack of infection prevention adherence is a standard explanation across the 

MERS-CoV outbreaks, there have also been unique challenges that facilitated the spread 

of disease, like certain cultural practices and healthcare settings in South Korea. The non-

specific symptoms of MERS-CoV and volume of asymptomatic patients make strict 
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infection control compliance, especially transmission-based precautions, that much more 

important. Large outbreaks across healthcare systems and the continued spread of MERS-

CoV continues to pose an economic burden in the endemic regions, but also globally.  

 
5.11.5. Economic Burden of MERS-CoV Outbreaks  
The continued transmission of MERS-CoV, especially within Saudi Arabia, contributes 

to ongoing financial burden of response efforts. Comprehensive economic analysis of the 

persistent transmission within Saudi Arabia is not widely available, but the larger 

outbreaks do have literature describing the costs and economic impact. The literature 

underscores concerns surrounding the tourism, especially for pilgrims, in Saudi Arabia, 

but there exists a general void in terms of the financial impact of MERS-CoV. The Dubai 

Chronicle noted that the economic impact on Saudi Arabia was expected to be limited 

and would likely impact tourism, which was seen in a decreased volume of pilgrims 

between 2012 and 2013 (from 3.2 million to 2 million). They also noted that the annual 

revenue from pilgrimages is roughly $16 billion, which accounts for 2% of the GDP in 

Saudi Arabia.352  

          The unprecedented 2015 outbreak in South Korea, according to the Korea Centers 

for Disease Control and Prevention, impacted public health and safety, but also economic 

growth, the tourist industry, and social activity. According to their study in 2015, the 

forecast for GDP was downgraded by 0.3%, over 135,000 foreign tourists cancelled their 

trip, more than 2,700 schools were closed, and over 16,000 people we placed in 
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quarantine within their homes.353 During the peak of the outbreak, foreign tourism 

dropped by 41% and as a result of the outbreak, South Korea experienced a financial loss 

of $10 billion.354 A socio-economic study by Lee and Cho found that older workers faced 

higher chances of unemployment in the Korean labor market after the MERS-CoV 

outbreak.355 The World Economic Forum reported that following the outbreak, South 

Korea’s central bank was forced to lower its benchmark interest rate to a record low of 

1.5%.  

         Information on the economic burden of MERS-CoV is limited, but given the role it 

plays in healthcare, the control measures endemic areas, like Saudi Arabia, have had to 

implement likely have some significant costs. Fortunately, efforts to prevent and control 

MERS-CoV are also investments in overall infection control and emerging infectious 

disease response.  

 
5.11.6.  PE Framework  
Application of the political economy framework to the MERS-CoV outbreaks is a 

challenge for many reasons. The limited information provided by both governments 

(Saudi and South Korean) and standoffish approach they took with the international 

public health community limits the information that is available. While this represents a 

considerable information asymmetry it also compounded into negative externalities that 
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the public bore. Unfortunately, negative externalities were ripe across both countries, as 

seen in the complex and revenue-driven healthcare system, poorly prepared public health, 

and inadequate infection control practices throughout hospitals facilitating the spread of 

MERS-CoV.  

  
5.11.6.1 Market Failures  
Negative Externalities 
Similar to the SARS-CoV outbreak in Toronto, the lack of preparedness and poor 

adherence to infection control practices in South Korea and across Saudi Arabia (the two 

hardest-hit areas for MERS-CoV) contributed to the rapid transmission of MERS-CoV. 

These two components represent negative externalities that facilitate healthcare-

associated transmission through poor utilization of infection prevention within healthcare 

and flawed response mechanisms. Hospital oversight and enforcement of infection 

control measures was complicated across the board. The mixture of private hospitals, 

limited government and regulatory resources, and a novel situation, compounded the lack 

of preparedness during MERS-CoV outbreaks. The considerable role that hospitals and 

their poor infection control practices had in MERS-CoV outbreaks posed a unique 

challenge for the government and the public. These gaps unfortunately, meant that 

seeking medical care was a dangerous endeavor during each outbreak. The public 

ultimately bore the cost of poor hospital IPC practices and inadequate preparedness for 

infectious diseases. Hospitals became hubs for MERS-CoV transmission because they 

had historically little incentive for strong infection prevention programs. Saudi Arabia 

and South Korea healthcare systems are complex and hospital regulation is imperfect and 

in development, which leaves hospitals to their own internal devices for the most part. 
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Not surprisingly, such environments do little to encourage the costlier stringent infection 

control practices and preparedness programs. Saudi Arabia has made significant gains in 

recent decades to improve healthcare services but there are still challenges with 

availability of providers, and patient factors.356 Therefore, it is not surprising that 

infection control measures were sub-optimal, but it is nonetheless a heavy price for the 

public to pay in their efforts to seek safe medical care.  

      Patient management also became a considerable trend throughout the MERS-CoV 

outbreaks. The hospital and cultural practices of enabling overcrowded emergency 

departments, multibed rooms, and expecting visitors to partake in patient care, is a 

negative externality that falls upon the patients and public. Hospitals putting cost-saving 

measures over patient safety is not a new trend, but in the case of these MERS-CoV 

outbreaks, it created an environment that encouraged the spread of disease. The negative 

externalities related to hospital patient management are broken down into three examples 

– emergency department overcrowding, the practice of encouraging and allowing visitors 

to partake in patient care and having patient rooms with more than two beds. The 

overcrowding of emergency departments was frequently cited as an amplifier for MERS-

CoV transmission. This factor can be a result of limited staffing or patient rooms, slow 

triage and patient management, and other challenges admitting patients that forced them 

to be “held” in the emergency department until an inpatient bed becomes available. These 

are problems seen at a global level in healthcare, but ultimately require hospitals and 
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health systems to invest in more staffing (clinical and environmental services) and patient 

rooms, neither of which is inexpensive. Hospitals do fluctuate staffing based upon patient 

volumes however, they are also increasingly monitoring nursing and provider budgets to 

cut costs. Not surprisingly, inadequate staffing, especially for nurses, is often associated 

with low quality of care, longer stays, and higher numbers of adverse events.357 Running 

a “tight ship” is a common practice in healthcare, especially in staffing, which increases 

patient-to-nurse ratios and leaves less time for patient safety practices like infection 

control measures (hand hygiene, PPE, and environmental disinfecting). The trend within 

the MERS-CoV literature of overcrowded emergency department being a key factor in 

facilitating outbreaks represents a negative externality. Patients, healthcare workers, and 

ultimately the public, suffer when hospitals staff to accommodate the bare minimum and 

accept larger and larger patient-to-nurse ratios. The failures in patient management that 

support and encourage both the hiring of private care takers and the use of visitors as 

healthcare aids, is another negative externality that the patient pays the price for. While it 

may be a cultural practice to involve family in patient care, the hospital benefits from the 

cost saving in terms of reducing staffing. Regardless of how much family and visitors 

may wish to help, they are not trained medical professionals and the hospital should put 

the patient’s quality of care and safety above the cost savings of using family. The 
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frequency of paid care aids during hospitalization in South Korea sheds light onto the 

poor care and limited staffing hospitals make available. This practice is deeply worrisome 

and dangerous for the patient, as was seen with the spread of MERS-CoV through and by 

visitors in South Korea. The last example of poor hospital practices in patient 

management that represents market failures in the form of negative externalities, is the 

employment of the multibed hospital model. This is an outdated practice that reduces 

some costs but has ultimately proved to be problematic for not only infection control, but 

also patient satisfaction. Some cite social and psychological advantages of shared rooms, 

but the increased risk of healthcare-associated infections and the limited evidence of 

patient benefits for shared rooms does little to support the notion. For each exposure to a 

new hospital roommate, patients have an 11% increase in risk for Clostridium difficile 

infection, 10% increased risk for getting a methicillin-resistant Staphylococcus aureus 

infection, and an 11% increased risk of getting an infection with vancomycin-resistant 

Enterococcus.358 Imagine the increased risk for acquiring an infection with an organism, 

like MERS-CoV, that is easily spread through cough and contact with contaminated 

surfaces/objects. For those hospitals approaching patient care like a restaurant and 

seeking to “turn over” beds as quickly as possible, multibed rooms can be appealing, 

while it may be necessary in a healthcare infrastructure that has different priorities or less 

expenditure. Multibed rooms can generate larger revenues through increased lengths of 

stay and have lower initial costs, and that is often a decision that supersedes the risk of 
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infection especially. In the United States and Canada, private rooms are becoming more 

common as a patient satisfier and hospitals are willing to pay for it despite their 

production costing 5-10% more.359 These choices though are based on healthcare systems 

that are heavily competitive and have government regulation surrounding HAIs and 

patient satisfaction. Unfortunately, literature surrounding the costs and revenue generated 

by single-patient rooms versus multibed rooms is scarce and focused on studies in U.S. 

and Canadian hospitals. In countries without these regulatory interventions, the goals are 

different and that is reflected in the South Korean healthcare norm of multibed rooms. 

South Korean hospitals follow the multibed patient room model though, as cited several 

times within the literature, with as many as four beds in each room. Coupled with the 

encouragement of family involvement in medical care, this makes for the ripest of 

opportunities for disease transmission. Unfortunately, this practice reveals an institutional 

and overall healthcare system practice that prioritizes profit over patient safety. Private 

rooms equate to safer accommodations for patients and even national hospital standards, 

like that of the Canadian Standards Association, require valid supporting documentation 

if hospitals are to retain multibed rooms.360  

      The South Korean government was also reportedly slow to respond in the outbreak. 

In fact, the World Health Organization sent the South Korean government a high-level 
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message that included eleven recommendations to remedy their apparent failure at 

controlling the outbreak during the early stages.361 As case counts soared, and the public 

responded with fear (see information asymmetry below) due to limited and delayed 

information, the government opted to close several schools and quarantine 16,000 people. 

Not only did this lack of preparedness facilitate further spread of disease, but the inability 

to communicate effectively with the public encouraged fear and unnecessary measures 

that negatively impacted the public. In the case of the MERS-CoV outbreak in South 

Korea, this is perfect example of market failures in the form of negative externalities and 

information asymmetry, resulting in societal costs.  

            Ultimately, the continued spread of MERS-CoV in Saudi Arabia and the 

frequency of hospitals as amplifiers of disease highlights a chronic inability to strengthen 

infection control measures. Despite several healthcare-related outbreaks, cases on a 

monthly basis, and substantial efforts to strengthen hospital infection control, Saudi 

Arabian hospitals continue to be a source for MERS-CoV transmission.362 The non-

specific symptoms and asymptomatic carriers do pose challenges for initial screening and 

triage efforts, but poor compliance in basic infection control measures is a continued 

problem. There have been examples of hospitals, like King Abdulaziz Medical City, that 

invested heavily in their infection prevention processes and internal response to MERS-

CoV cases. Unfortunately, such examples are few and far between. Throughout the case 
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studies within this dissertation, there is a continued theme of substandard infection 

control practices before and during outbreaks. These failures are a chronic and systemic 

issue at a global level. Probing into these outbreaks though, gives insight as why such 

failures occur outside of human error in healthcare workers. The MERS-CoV outbreaks 

in Saudi Arabia and South Korea reveal several market failures in the form of negative 

externalities. Unfortunately, these were not the only kinds of market failures that 

occurred, as information asymmetry played a large role in outbreak response and 

management.  

 
Information Asymmetry  
The most prominent market failure in the form of information asymmetry came from the 

South Korea Center for Disease Control. They reportedly did not follow outbreak 

communication guidelines proposed by the World Health Organization, which 

emphasized strategies for establishing public trust, announcing information as early and 

transparently as possible. The breakdown in public trust led to school closures and 

cancellation of public events – all of which the World Health Organization recommended 

the Korean government reverse. Several experts cite the lack of transparency as a 

contributing factor in Korean government failure to manage the outbreak. Members of a 

joint mission between South Korea and the World Health Organization were particularly 

vocal in their critique of the government and its “failure to establish proper governance” 

and contributing to public confusion by failing to be transparent and distribute 
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information in a timely manner.363 The government was also criticized for withholding 

information in the early stages of the outbreak, such as names and locations of hospitals 

where cases had occurred. The information asymmetry and failure to provide information 

to the public and rebuild trust also led to negative externalities in the form of unnecessary 

societal costs.  

          Poor communication was also reported as a considerable problem within the Saudi 

government when responding to MERS-CoV. Public health sources and researchers in 

Saudi Arabia have been vocal about the poor communication and accountability within 

the government.364 They reportedly struggled to establish communication between 

hospitals, laboratories, and government departments, which significantly delayed 

reporting. International offers to help with research were met with lackluster response 

that led to many concerns regarding the quality of data collection and distribution within 

Saudi Arabia. In some cases, 20% of cases were not being reported, which reveals a deep 

information imbalance and underreporting. Inconsistencies regarding laboratory 

confirmation and how these new cases were being reported with missing information all 

contributed to information asymmetry internally and externally. The Saudi Ministry of 

Health also reportedly only published information it considered relevant to the public.  
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      One interesting form of information asymmetry that became increasingly apparent in 

both the Saudi MERS-CoV cases, but also the outbreak in South Korea, was the lack of 

information sharing between healthcare facilities. While this market failure is likely an 

institutional practice and not indicative of intentional misgivings, the lack of healthcare 

commitment to stronger patient transfer information, is a considerable information 

failure. Patients transferred from one healthcare facility to another or hospital shopping 

with MERS-CoV or MERS-CoV-like symptoms, pose a risk to medical providers who 

are uninformed. Examples are rampant during the South Korean outbreak, but also 

throughout Saudi Arabia. Unfortunately, information sharing failures during hand off 

from one healthcare facility to another do happen.365 In the United States, hospitals that 

accept Medicare patients are required by law to send all the Medicare patient’s medical 

records related to the condition they are transferring for. There is a general gap in the 

literature regarding such requirements for hospitals in South Korea, but Saudi Arabia’s 

Ministry of Health does emphasize the safe transfer of patients and the provision of 

complete and accurate patient medical information. Saudi Arabia does highlight the safe 

transfer of electronic patient information but the WHO notes that due to the increasing 

pressure from the Ministry of Health, regional directorates and hospitals have been given 

more autonomy.366 Unfortunately, in both cases there is considerable room for error in 
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the patient transfer process for patients and as a result, MERS-CoV was able to pass 

between healthcare facilities. For example, in April 2014, a man fell ill in Jeddah and was 

transferred from one hospital to another, but there was no official transfer of medical 

information that noted he was a suspected MERS-CoV case. As a result of this, the 

receiving hospital took no additional infection prevention measures and several people 

were infected. While this information asymmetry is a product of antiquated hospital 

practices and communication failures, there were also concerns about attempts to hide 

MERS-CoV cases. A leader from a private hospital stated that “At first the government 

would only accept that those patients already in intensive care had MERS-CoV. Even 

when cases were coming to the emergency room with severe respiratory symptoms they 

were told to go home and not investigated.”367 

       The outbreaks MERS-CoV provide insight into not only how critical infrastructure 

responds to emerging and novel diseases, but also the current state of healthcare and 

public health response. Within the healthcare systems of South Korea and Saudi Arabia, 

there is a landscape of political economy that does little to incentivize the utilization of 

infection prevention. The communication failures and poor dissemination of education 

fueled these outbreaks. Sadly, the pervasive hospital dynamics that put profit over patient 

safety only fueled the spread of the disease, which was a burden the public was forced to 

pay. In response to these market failures that let MERS-CoV spread, the governments of 

each country ultimately were forced to intervene. 
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5.11.7. Government Intervention in Response to Market Failures 
Unfortunately, much of the literature that discusses the market failures and government 

response tend to be from news sources and there is little scholarly literature surrounding 

these issues, which is likely in response to the limited information that was released by 

both governments. Information that has been published regarding outbreak response 

focuses on the infection control measures and information dissemination by public health 

resources. 

Negative Externality: Response to Poor Infection Control Compliance 
The Saudi Ministry of Health implemented a set of prevention and control measures that 

include intensive education and training for healthcare workers on not only infection 

control, but also new standards for the surveillance and reporting of MERS-CoV. These 

new rules include substantial follow-up following the identification of a case that 

includes contact tracing, extensive testing and follow up for contacts, and 

quarantine/furlough of exposed or suspect healthcare workers.368  

      Responding to MERS-CoV in South Korea, the government passed a law authorizing 

prison time for up to two years for those who defied their quarantine orders or lied about 

exposures. The law also requires that health authorities make certain information publicly 

available in outbreaks (names and locations of infected hospitals and routes taken by 

exposed patients).369 The time of the outbreak, South Korea did have infection 
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surveillance and control programs (ISCPs) but surveillance gaps were found in a 2007 

assessment. In fact, these programs have been in place since the first infection control 

doctor was appointed at the Seoul National University Hospital in 1991 but it wasn’t until 

2002 that Act 29 and Act 47 were passed, specifying that hospitals with more than 300 

beds needed ISCPs and it would be verified as part of the healthcare quality accreditation 

every 3 years. A 2006 study found that improvements in the status of these programs 

since the 1990s but most programs had only 1 infection prevention nurse and 59% were 

only employed part time.370 The government did enact the Act on 110 Rescue and 

Emergency Services in 2012, which established specific IPC regulations for emergency 

medical personnel in response to the outbreak and toll on emergency services workers.371 

South Korea also enforced quarantine of 16,000 people during the outbreak as a control 

measure. The World Health Organization attempted to aid in government intervention by 

sending the Korean government a high-level message that included 11 recommendations 

to remedy their apparent failure at controlling the outbreak during the early stages.372 

Unfortunately, implementation of these recommendations is not wholly documented and 

reportedly was inconsistent. 
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    Outside of these, there have been no changes, at least publicized, in patient 

management involving multibed rooms, overcrowding emergency departments, and 

involvement of family in patient care. Several sources did point to efforts in Saudi Arabia 

to practice more effective triage infection control and provide patients with respiratory 

symptoms a mask. Overall, it does not seem that the culture of healthcare has done much 

to change in terms of patient management in South Korea or Saudi Arabia. Several 

sources have emphasized the progress Saudi Arabia is making in healthcare 

improvement, and while some of these can likely be attributed to impact of MERS-CoV, 

these efforts have been underway for decades. 

Information Asymmetry 
Following widespread international criticism regarding communication, transparency, 

and governmental handling of the outbreaks, both the South Korean and Saudi 

governments worked to provide more information on cases, locations of outbreaks, and 

general public information. Information was made more readily available, but there is a 

woefully inadequate array of literature discussing such efforts.  

   Following increased scrutiny with how the Saudi government was managing MERS-

CoV outbreaks and data transparency, a new health minister was appointed in the 

summer of 2014. Sources note that both the government and medical institutions 

grappled with the novelty of MERS-CoV and truly appreciating the severity of the 

disease. The new minister, Adel Fakieh, sought to change the data disparages in 

laboratory confirmation/reporting and implemented more stringent infection control 
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practices in hospitals. Fakieh also focused on more public transparency and tackled 

prevention education through text messages on hand washing to involve the public.373 

 
5.11.8. Efficacy of Government Intervention 
True assessment of the effectiveness of government intervention by Saudi Arabia and 

South Korea during MERS-CoV outbreaks is imprecise. The lack of information and 

literature regarding specific actions each government took in response to these outbreaks, 

makes assessment challenging and imperfect. Both countries were notorious for poor 

information sharing, which was not limited to case counts, but also control measures. 

Furthermore, the two main hospitals mentioned in the MERS-CoV outbreaks, are 

government or military run – the King Abdulaziz Medical City is run by the Saudi 

Arabian National Guard (SANG) while the King Fahd General Hospital is run by the 

Ministry of Health. The overwhelming majority of hospitals in Saudi Arabia are 

government affiliated, which exacerbated the information asymmetry practiced by the 

government during these events. Each outbreak was relatively short which makes any 

assessment particularly difficult and unlike the SARS-CoV outbreak in Toronto, there has 

not been a robust appraisal of which response efforts were efficacious. For example, the 

South Korean law regarding prison time for quarantine refusal or lying about exposures 

was passed in late June 2015 and did not take effect until six months later, which was 

well past the end of the outbreak. While such efforts have good intentions, there is no 

way in assessing if they would have helped during the outbreak. The lack of literature 

regarding South Korean hospital practices is also disappointing in that their practices 
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significantly increased transmission. The information asymmetry did not go unnoticed by 

international public health authorities as it does make assessments extremely difficult. In 

many ways, when hospitals are at the epicenter of outbreaks, the response measures drift 

into murky territory.  

 
5.12. Whose Responsibility Is Response?  
SARS-CoV and MERS-CoV are both marked by early transmission within the healthcare 

setting, which many sources note as super-spreading events. The reproductive number of 

each disease would later drop within three to five generations, but ultimately, stringent 

infection control practices were necessary to halt transmission. Researchers Chowell et 

al. note that the exposure patterns differed in regard to exposure types – MERS-CoV 

cases tended to occur among those who were hospitalized in the same healthcare facility 

as the index case, while there were great concentrations of healthcare workers with 

SARS-CoV.374 Given the role that hospitals played during each outbreak, response 

measures weigh most heavily upon them. 

        The appointment of a new health minister in Saudi Arabia was an effort to respond 

to considerable public and international scrutiny. As previously mentioned, the new 

minister sought to focus on reducing knowledge deficits regarding prevention and 

strengthen information sharing. The challenging component to enforcing infection control 

practices is the actual enforcer. The Saudi Commission for Health Specialties is 

responsible for setting standards and providing some education but does not regulate or 
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evaluate performance within the hospitals. That is the responsibility of the health 

ministry, which is also responsible for running state-sponsored hospitals. This leads many 

of the private hospitals with little regulatory oversight and evaluation. The establishment 

of a new command and control center by Fakieh sought to change this through 

involvement of multiple agencies and specialties.       

        It is also important to note that several hospitals made their own interventions in 

response to the failures that led to the spread of MERS-CoV. The King Abdulaziz 

Medical City, a 940-bed tertiary referral hospital in Riyadh, Saudi Arabia, increased 

infection prevention practices and isolation capabilities, including a 30% increase in 

surface disinfectant and hand hygiene consumption, and a healthcare worker utilization of 

17 N95 masks per patient/per day.375 The hospital did have an infection prevention 

program, which aided in monitoring hand hygiene, was available via on-call 24 hours a 

day/7 days a week, and determined when patients could be cleared from isolation (and 

healthcare workers should be quarantined at home). The IPC department worked closely 

with the intensive care unit to help implement stronger infection control measures and 

ensure education and compliance. Researchers report that their hospital was stressed to 

their limits but successfully managed the outbreak by integrating the more stringent IPC 

and intensive care unit practices at a hospital level, but also ensuring infection control 

measures were followed and exposed staff were managed. In fact, the authors of this 

analysis note that hospitals need to have an infectious disease epidemic plan and that 
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ultimately, hospital leaders need to be prepared to increase negative pressure room 

capacity, increase training for healthcare workers on infection control measures, fit-test 

healthcare workers for N95, and increased biohazardous waste. This was not a 

government-enforced response, but rather a hospital administration that recognized swift 

action was necessary. The hospital reported that when comparing the materials consumed 

during the two-month outbreak to the four months prior, there was a substantial uptick: 

23,916 waterproof nonsterile disposable gowns during the outbreak (versus 1,015 

before), 29,605 N95 masks (3,610 in the four months before) 11,350 non-alcoholic 

surface disinfectant wipes (10,300 in the four months before), and 10,190 eye-protective 

glasses (190 in the four months before).376 The material consumption alone is a huge cost 

to the hospital, but when coupled with the additional resources for infection control, it 

underscores a rapid and responsive hospital administrative effort to halting the outbreak 

through infection prevention practices.  

          The outbreaks of these novel coronaviruses raised several questions and revealed 

several gaps, but they also brought forth a serious question – who is responsible for 

responding to outbreaks when they occur in private hospitals? The cases of Ebola virus 

disease in Dallas brought this question into the limelight regarding CDC authority and 

ultimately, that hospitals had to request support. In outbreaks that occur within hospitals, 

the burden of response efforts is increasingly falling upon the hospitals as government 

intervention is often delayed and somewhat limited. Hospitals are the frontlines for 

infectious disease response and as healthcare moves more practices to outpatient 
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treatment, the authority and responsibility of outbreak management will become even 

more convoluted. This chapter underscores this particularly complex and bureaucratic 

frontier, but within the scope of foreign outbreaks. At the most basic level, infection 

prevention and control measures have been the strongest response to outbreaks. While 

this is a simple notion, it requires hospitals to maintain stringent infection prevention 

practices and have the capacity to increase them on a whim. When these practices are not 

maintained, the public pays; however, the role of government can easily be minimized 

when dealing with the hidden landscape of healthcare political economy. Ultimately, 

hospitals must be responsible for ensuring infection prevention and control measures are 

supported and enforced within their facilities.  
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CHAPTER 6- Analysis, Recommendations, and Conclusion 

 
 
 

6.1. Introduction 
Political economy is the intersection of market behavior, incentives, penalties, and 

government intervention. The framework assesses the determination of resources and 

how they’re allocated, who benefits and who pays, and ultimately, market failures that 

occur when the interests of hospitals run counter to public good.  In this analysis, the 

political economy framework is utilized to assess the competitive healthcare market and 

how the distribution of incentives and penalties within healthcare inherently impacts 

behavior, which causes a lack of investment in IPC. This dissertation addresses a 

continued problem in American healthcare and how government intervention has failed 

to incorporate the realities of this highly competitive marketplace. IPC failures and the 

continued burden of HAIs will continue to plague the U.S. healthcare system until 

intervention efforts accept and incorporate that these entities are inherently profit-driven 

and willing to game the system. The case studies provide a context for outcomes when 

IPC is ignored and neglected, but also addressed the hidden landscape of political 

economy within healthcare, pulling back the curtain on an endemic problem. Assessing 

the explanatory power of political economy within this context requires discussion 

regarding how profit-seeking behaviors lead to market failures, the implications, and how 

government intervention has sought to correct them. Furthermore, this section will 



 348 

evaluate the strengths and limitations of this novel framework within the context of IPC 

in healthcare and the limitations of it.  

 
6.2. Application of Political Economy to IPC Utilization Within U.S. Healthcare  
The chapters on HAIs, Ebola virus disease, SARS-CoV, and MERS-CoV, all present 

specific outbreaks and events that have their origins in the failure of hospitals to 

effectively integrate IPC into patientcare and hospital operations. While SARS-CoV and 

MERS-CoV represent foreign events, they provide a context for future biological 

incidents that are amplified when hospital practices run counter to safe patient care (i.e. 

poor infection prevention). The market failures discussed within each chapter contribute 

singular pieces to a larger explanation of why and how U.S. hospitals neglect IPC. Moral 

hazards and negative externalities like those in hospitals following the CMS nonpayment 

rule, in which hospitals focus only on HAIs tied to payment, result in lack of investment 

in IPC. Healthcare is a competitive market and unless forced, hospitals have little reason 

to invest in programs that cost money and aren’t seen as a profit. The competitive nature 

of healthcare and the hidden PE landscape ultimately fail to protect the public good that 

is IPC. In the following sections, I will discuss how the profit-seeking behavior of 

hospitals can lead to market failures, the implications of these market failures, and 

government intervention to correct them. This section will discuss different approaches to 

government intervention, such as internalizing the cost of market failures, followed by an 

assessment of intervention efficacy. 
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6.2.1. How Hospitals Facilitate Market Failures  
Healthcare within the United States is heavily profit driven and hospitals exist in a highly 

competitive marketplace that facilitates profit-seeking behavior. CMS reported within the 

National Health Expenditures for 2016 that healthcare spending increased in the United 

States 4.3% to reach $3.3 trillion, or roughly $10,348 per person.377 In 2016, health 

spending was funded by a majority private health insurance (34%), Medicare (20%), and 

Medicaid (17%). This report also noted that the overall share of gross domestic product 

(GDP) related to healthcare spending rose from 17.7% in 2015 to 17.9% in 2016 and that 

of all healthcare spending, 32% was hospital care and accounted for the largest 

percentage. Americans are, as a group, getting older and will require more healthcare. As 

this generation ages, the healthcare industry has become the largest employer in the 

United States, which makes it a formidable and large force within the economy.378 Such 

an imposing market within the American economy has leverage and sway when it comes 

to establishing cultural and behavioral norms. Unfortunately, this competitive market 

place and profit-seeking behavior leads to market failures, which often require 

government intervention to correct. The epidemic of HAIs and continued findings of poor 

hospital biopreparedness represent significant market failures. Tiered hospital systems 

and financial penalties are methods to address these shortcomings, but we must first 
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understand that these are deeper, more critical defects within U.S. healthcare. The 

previous intervention efforts to correct the IPC disparities have ignored the inherent role 

of PE in healthcare and how the private interests of hospitals can lead to market failures.   

      Hospitals facilitate market failures in many forms, whether it be through the lack of 

biopreparedness because they believe the CDC will intervene or upcoding information to 

avoid HAI penalties. The profit-driven healthcare actor has little incentive to prevent or 

correct market failures unless pressured to by government intervention. The most obvious 

behaviors that result in market failures though, are those that contribute to HAIs. Prior to 

CMS intervention, there was little incentive for hospitals to invest in IPC processes to 

avoid HAIs, let alone track them. An under-provision of patient safety resulting in HAIs 

was not a punishable offense. Hospitals actually made money when patients acquired 

HAIs and required longer hospitalizations. Coupled with the profit-driven ideology of the 

healthcare market, it’s not surprising that the problem of HAIs continued to grow 

unchecked.  

      Beyond HAIs, market failures occur as a result of hospitals opting to focus on their 

profits and rankings instead of vulnerabilities to infectious disease threats. Incentives for 

private businesses to reduce vulnerability to biological threats and potential losses that 

would occur is likely to be inadequate while private costs of the threats are lower than 

those of society.379 The Dallas Ebola cluster revealed a considerably ill-prepared 

healthcare system in the United States and while the CDC rushed to establish guidelines 
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and provide training materials, there has been little attention to why a small, contained 

event caused such chaos. The inherent political economy in healthcare can provide an 

explanation for such shortcomings – hospitals invest in what facilitates profit and makes 

them more competitive. Preparedness for unlikely biological events is not a main 

priority.380 Belief that the CDC would intervene and manage the Ebola cases did little to 

encourage the hospital to prepare, ultimately encouraging them to engage in riskier IPC 

practices when the first patient arrived. Just like HAIs, hospitals do not bear the burden of 

poor IPC when a patient with a high-consequence pathogen arrives in their emergency 

department. This lack of accountability and inadequate incentives for hospitals to reduce 

vulnerabilities to infections means that these profit-driven actors can continue to neglect 

IPC processes and programs. Unfortunately, when the marketplace is extremely 

competitive and hospitals focus on profits, the byproduct becomes market failures that 

have severe implications for patients and society.  

 
Implications of Market Failures 
The market failures identified in previous chapters all emphasize the implications of 

profit-seeking behaviors that ultimately result in a lack of investment in and utilization of 

infection prevention and control within the U.S. healthcare system. The private interests 

of healthcare often prioritize profit, compromising the public good that is infection 

prevention and thus, safe patient care. Negative externalities are prevalent across the case 

studies, underscoring the burden that patients and ultimately society must bear when 
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hospitals choose profit over IPC. Whether it be investing in costly preparedness resources 

or encourage IPC programs to look beyond the HAIs tied to reimbursement/reporting, the 

highly competitive healthcare industry does little to encourage these measures that would 

reduce negative externalities. Many of these market failures result in a limited utilization 

of IPC and therefore, result in rampant HAIs, spread of emerging infectious diseases, and 

a limited biopreparedness.  

    In the case of HAIs, the most consistent market failure related to HAIs is that of 

information asymmetry. Both pre- and post-intervention, patients are unable to truly 

make informed decisions about medical care. From a lack of HAI data pre-intervention to 

flawed and incomplete data post-intervention, information asymmetry leaves Americans 

at a significant disadvantage in the safety of their medical care. Moreover, the findings of 

upcoding and questionable diagnostic practices to avoid identifying HAIs, not only result 

in massive information gaps and less financial penalties for the hospital, but also have 

patient safety implications. The ramifications of these findings go beyond information 

asymmetry but also mean that hospitals are likely incurring less financial penalty and 

private insurance companies and patients are bearing the most significant burden for 

HAIs. Implications of the market failures can also be seen negative externalities that 

translate to poor quality of care during hospitalization (e.g., increased HAIs), narrowed 

scope of practice for IPC programs, limited disease surveillance, and ultimately a 

perversion of regulatory attempts to avoid penalties. The market failures that occur 

related to HAIs impact IPC through both limited resources (pre-intervention) and then 

narrowed and often controlled focus (post-intervention). Government intervention to 
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force hospitals to internalize the costs of HAIs has had limited efficacy and has shifted 

the market failures rather than removed them. This regulatory attempt has shifted the 

market failures to limit the scope of IPC, but also given a false sense of security 

regarding the progress being made.  

       For emerging infectious diseases like Ebola virus disease, MERS-CoV, and SARS-

CoV, market failures in the form of information asymmetry and moral hazard have 

underscored the capabilities for hospitals to act as amplifiers for disease due to a lack of 

biopreparedness prioritization. Hospitals can neglect biopreparedness and engage in 

riskier behavior (moral hazard) knowing that the government agencies and designated 

treatment centers will manage patients with diseases like Ebola. Information asymmetry 

means that patients and even public health agencies are unaware of frontline hospital 

readiness for such patients. A lack of information regarding hospital biopreparedness 

limits not only internal awareness to correct the issue, but also external awareness for 

state/local/federal agencies to address deficiencies.  Moreover, these market failures 

reveal challenges implementing enhanced IPC measures during such events. Whether it 

be the moral hazard of relaxing IPC measures during the Toronto SARS-CoV outbreak or 

the hospital practices of overcrowding emergency departments without isolation, market 

failures and the resulting substandard IPC application has far-reaching implications. 

Competing interests and a healthcare culture that sees IPC programs as a cost center 

rather than revenue generator, all compound to create negative externalities that leave the 

U.S. with millions of HAIs a year and a healthcare infrastructure unprepared for 

infectious disease threats. 
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       The implications of market failures in the healthcare sector regarding IPC can be felt 

across a large spectrum. From the burden HAIs place upon payers and patients alike to 

the information asymmetry that prevents patients from seeking safer care or adequate 

regulatory intervention, this profit-driven industry is ripe with market failures that 

desperately need intervention. Unfortunately, it would be a mistake to assume that the 

government interventions to correct for such market failures are successful. Establishing 

an intervention for a profit-driven entity that is now the largest employer in the United 

States is not easy and, in many cases creates a second-generation of market failures.          

 
6.2.2. Government Intervention and Efficacy 
Finding the right mixture of incentives and penalties is challenging and often requires 

constant recalibration. The political economy framework is a unique approach to 

understanding the hidden landscape within healthcare that ultimately determines behavior 

through penalties and incentives, which determines the scope and function of the IPC 

program. As the previous chapters have noted, government intervention has not always 

been a smooth road and the attempts to manage infectious disease threats related to the 

private sector have been imperfect. Like most government efforts to impact the private 

market, there are limited methods to alter behavior and the hidden landscape of PE within 

healthcare. Not only does the United States spend over $1 trillion a year on healthcare, 

but with the industry being the largest employer in the country, any interventional efforts 

come with careful consideration and are not considered lightly. Beyond HAIs, there have 

also been efforts to enhance the preparedness of hospitals for emerging infectious 

diseases and reduce the costs of rapid and un-expected preparedness efforts. This section 
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will address the approaches taken by the U.S. government to correct for market failures in 

the U.S. healthcare system that result in substandard IPC practices. I will first discuss 

overall approaches to correct these market failures as well as the categories provided by 

the previously discussed 2004 CBO paper that addressed homeland security through the 

private sector. Utilizing these categories, I will discuss what federal efforts have been 

undertaken, followed by a discussion on their efficacy.  

 
Intervention Strategies – Internalize, Socialize, and Information Sharing 
The 2004 CBO paper on government intervention and homeland security within the 

private sector provides an effective strategy for understanding the government 

intervention options.381 Government interventions to correct market failures and align 

private and social interests include internalizing (programs that make the business 

internalize costs through new standards or incentives), socializing (the government and 

taxpayers directly bear the burden of reducing the losses via federal efforts or financial 

business initiatives), and information sharing (programs that provide information to the 

private sector on risks, losses, and opportunities to avoid losses). 

 

• Internalize – this strategy was utilized in several forms, most of which were 

related to HAIs. First, the CMS financial penalties and incentives associated with 

HAI surveillance and reporting in the Inpatient Quality Reporting (IQR) program, 

Value Based Purchasing (VBP) program, and the Hospital-Acquired Conditions 

                                                
381 Richard D. Farmer et al., “Homeland Security and the Private Sector: A CBO Paper” (DTIC 
Document, 2004), 
http://oai.dtic.mil/oai/oai?verb=getRecord&metadataPrefix=html&identifier=ADA447162. 
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(HAC) programs. These programs also helped determine standards via NHSN for 

not only HAI surveillance definitions but also standardized infection rates (SIR). 

Establishing these requirements for Medicare reimbursement forced hospitals to 

internalize some of the costs of HAIs and substandard IPC practices. A second 

example would be the state mandates regarding HAI reporting. While these are 

not as wide-spread as the CMS regulations, they act as a second layer for holding 

hospitals accountable through surveillance and public reporting of HAI rates. 

Lastly, the CMS Emergency Preparedness rule that set standards for hospital 

emergency preparedness efforts. These requirements may not be infectious 

disease specific, but they set emergency preparedness efforts as a condition of 

CMS reimbursement. 

• Socialize – The state and CMS HAI reduction initiatives can also be categorized 

as a combination approach (internalize-socialize) in that while these are efforts to 

internalize the burden of HAIs, they also require government and tax-payer 

funded efforts to collect and analyze the data, as well as maintain the state, CMS, 

and NHSN programs as well as any data validation efforts. A second example of 

the socialize approach to government intervention can be seen in the tiered 

hospital approach to Ebola and high-consequence pathogens preparedness. This 

strategy requires voluntary hospital engagement but also provides funding for 

those designated treatment hospitals to help remedy the costs. These funds are 

through agencies like the U.S. Department of Health and Human Services’ Office 

of the Assistant Secretary for Preparedness and Response (ASPR) and the 
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Hospital Preparedness Program. A third example is that of the Center for 

Domestic Preparedness (CDP), which is a federal facility under the Federal 

Emergency Management Agency (FEMA) that provides preparedness training for 

emergency response workers. CDP provides courses on infectious disease 

preparedness and special pathogens PPE for free to applicants. These trainings are 

often the only free training available to healthcare workers and other emergency 

personnel. This last example should also be seen as a falling under the 

information sharing category.  

• Information Sharing – There have been considerable efforts to provide the private 

healthcare sector with more information on risks and opportunities to reduce 

vulnerabilities. The NHSN program seeks to not only collect and analyze data, but 

the reporting of HAI rates by state and nationally, are efforts to communicate 

overall HAI burdens and progress made. Furthermore, NHSN provides HAI 

surveillance definitions and SIR baselines for hospitals to help increase 

consistency and transparency. The CDC and NHSN also provide prevention 

practices for IPC programs in terms of HAIs. State health departments that 

mandate HAI reporting also provide information online for process improvement 

and overall HAI trends to help guide hospitals and patients. The CDC also 

provides information on not only HAIs, but other IPC issues like isolation 

precautions and high-consequence pathogen preparedness (Ebola, SARS-CoV, 

and MERS-CoV among others) to educate hospitals in the most effective response 

and preparedness. Lastly, the CMS Hospital Compare website allows patients to 
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evaluate hospital data reported to CMS, which includes HAIs. While this data is 

often delayed, it does help inform patients of some HAI risks for certain hospitals, 

which can be used to motivate IPC efforts of those hospitals. 

 

These categories provided within the CBO report shed light on how these interventions or 

strategies work to address market failures within the healthcare marketplace. While it is 

important to understand the approach for government intervention, finding the right mix 

of incentives and penalties can be tricky, which can impact the efficacy and efficiency of 

these efforts. Consider the CMS regulations tying HAI surveillance and rates to 

reimbursement. The CMS regulations have sought to force hospitals to internalize the 

cost of poor IPC practices and patient care, but success has been questionable and 

unclear. Hospital revenues and rankings are threatened by CMS non-payment for HAIs, 

which makes the efforts around these infections highly incentivized. To avoid penalties, 

hospitals focus more efforts and resources on preventing these CMS-linked HAIs. CMS 

determined the penalties and incentives, which then determines the interests and behavior 

of hospitals (i.e. boards and administrators), which then trickles down to healthcare 

workers and the IPC program. Hospital administrators must answer for the financial loss 

to CMS if it occurs, which means they are encouraged to avoid such penalties. Avoidance 

of financial penalties is a considerable incentive for hospitals, but that doesn’t always 

translate to strengthening IPC program and practices. As the literature suggests, this can 

often narrow the scope of the program or discourage reporting. The private interests of 
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hospitals determine the scope of their IPC programs whether that be through HAI 

reporting or infectious disease preparedness.  

       While the CMS regulations regarding HAI reporting and rates may be the most 

obvious form of incentives and penalties impacting hospital behavior, one should not 

disregard the recent Office of the Inspector General report regarding infectious disease 

preparedness. There is also no metric for infectious disease preparedness within the 

United States like that of HAIs. The Hospital Preparedness Program provides grants for 

hospitals to improve readiness and the CMS emergency preparedness metrics require 

minimal, overall preparedness efforts, meaning that there is no actual metric or 

requirement for hospitals to invest in infectious disease preparedness. Since the majority 

of Ebola preparedness fell upon the IPC programs, infectious disease preparedness within 

healthcare is inherently linked to the robustness and utilization of the IPC program. There 

are no direct incentives or penalties for hospitals to internalize the cost of poor 

biopreparedness as events are so infrequent. The Dallas Ebola cluster, SARS-CoV 

outbreak in Toronto, and MERS-CoV outbreaks, have been very specific events that have 

not repeated. While small outbreaks of MERS-CoV continue to occur, outside of the 

impacted region, there has been little reason to prepare. Ultimately, the infrequency of 

these infectious disease events has created unique situations that allow hospitals to 

maintain limited preparedness and rely on government assistance or support. There has 

been no widespread intervention or attempts to force hospitals to internalize poor 

infectious disease preparedness on a national level. Government efforts to mitigate risk 

following the Dallas Ebola cluster attempted to ease the burden of preparedness at a 
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national level. The tiered approach to disease preparedness has been beneficial in the 

creation of dozens of hospitals with biocontainment units. Unfortunately, this also has 

allowed other hospitals to engage in riskier behavior (i.e. moral hazard) with the 

knowledge that their role in patient management would be lessened. More attention was 

given to the role of hospitals and IPC in management of patients with high-consequence 

pathogens, like Ebola, but the level of investment has diminished. This intervention has 

mixed ramifications for infectious disease preparedness and IPC. As the 2018 OIG report 

found, once the dust had settled from the 2014-2016 Ebola outbreak, infectious disease 

threats were no longer a major concern for hospitals and biopreparedness efforts 

declined.382 Sadly, these gaps, the minimally efficacious CMS regulations, and the 

private interests of healthcare within the United States have created many second-

generation market failures that cause a lack of investment in or minimal utilization of IPC 

programs. 

 
Efficacy of U.S. Government Intervention 
The interventions have varied in form but only those measures associated with HAIs have 

linked penalties to the healthcare system. As the previous section noted, most of the 

efforts to internalize the costs of poor IPC utilization and investment have been in the 

form of CMS penalties. There are of course other methods for remedying these issues, 

but one would think that the profit-driven actor would be most moved by those tied to 

finances. The efficacy of regulations tied to CMS reimbursement and HAI reporting are 

                                                
382 U.S. Department of Health and Human Services Office of Inspector General, “Hospitals 
Reported Improved Preparedness for Emerging Infectious Diseases After the Ebola Outbreak,” 
October 2018, https://oig.hhs.gov/oei/reports/oei-06-15-00230.asp. 
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debatable and at its core, these interventions rely on self-reported data. As discussed in 

Chapter 3, HAI data reported for CMS reimbursement and state mandates is wholly 

flawed due to upcoding and provider methods to avoid diagnosing HAIs, meaning that 

the data is unreliable and cannot be trusted. The CMS HAI reporting not only burdens 

IPC programs but the penalties only impact a certain amount of hospital patients/payers. 

Any financial penalties or reports on HAI reduction progress is marred by the dark cloud 

of hospitals gaming the system. Moreover, as the IPC survey found, these mandates for 

HAI reporting are extremely taxing to IPC programs, which are already struggling with 

subpar staffing and efforts to strengthen relationship with frontline staff. While my 

suggestions for remedying these issues will be addressed in later sections, it is important 

to be transparent in that these efforts to internalize the burden of HAIs are ineffective and 

inefficient.  

      In efforts to correct those market failures resulting in poor biopreparedness in 

hospitals, federal intervention has focused on strategies that share information and 

socialize the cost of reducing losses. The tiered hospital approach has not been truly 

tested and as the recent OIG report on hospital Ebola preparedness indicated, hospital 

administrators have competing interests for their resources and attention. The number of 

hospitals within the tiered approach is reassuring that hospitals will rise to the occasion, 

but these account for a very small amount of hospitals within the United States. At this 

point, there has been little to suggest that the tiered hospital approach has enhanced 

hospital biopreparedness outside of the treatment and assessment hospitals. Frontline 

hospitals continue to struggle with isolation and IPC processes, meaning that the 
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fundamental issues identified during the Dallas Ebola cluster haven’t been addressed. The 

role of administrative priorities and hospital incentives have not been addressed in these 

efforts, nor has the internalization approach to correct market failures.   

      Lastly, the efficacy of government intervention should also be assessed by the 

presence of second-generation market failures it creates. Data validity issues, upcoding, 

troubling medical provider practices, and neglect of HAIs not tied to reimbursement, are 

all issues arising from these intervention efforts. Unlike those strategies that seek to 

socialize and provide information, the intervention approaches that internalize costs have 

a bigger impact on hospitals (i.e. financially), which encourages more action to avoid 

these penalties. Unfortunately, these actions are not always sincere and efforts to game 

the system result in unreliable data and methods to avoid HAIs through concerning 

diagnostic practices, which result in patient safety issues, among others. Unfortunately, 

even those efforts to socialize the cost of poor IPC efforts through the tiered hospital 

approach, encourage moral hazard.  

        The presence of the invisible hand cannot be ignored when addressing these 

widespread market failures and intervention efforts that do not address it will be 

intrinsically limited in correcting the issue of substandard IPC utilization/investment. The 

reach of the U.S. government in the private healthcare sector is fundamentally limited 

and such efforts to correct market failures are intrinsically insufficient. For HAI 

reduction, efforts are limited to Medicare reimbursements and whatever hospitals choose 

to report. Enhancing hospital preparedness ultimately relies on administrators prioritizing 

infectious disease threats as there is no mandate. These efforts to strengthen IPC within 
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the healthcare sector are a step in the right direction, but even in the face of financial 

penalties, hospitals have found ways to game the system. These approaches are skimming 

the surface of HAIs and biopreparedness but without addressing the PE within healthcare, 

they will continue to be ineffective and produce further generations of market failures.  

 
6.3. Novelty of Political Economy Framework in IPC Context  
The application of political economy to assess infection prevention utilization within 

healthcare is an innovative approach. Whereas some studies have used the theoretical 

framework to address health education, the application to IPC has not been done. 

Literature surrounding IPC tends to focus on process-specific measures or very distinct 

approaches to improving efficacy but fails to address how the profit-seeking behavior and 

private interests of hospitals can run counter to IPC programs. Moreover, the use of 

political economy as a framework for identifying the role of IPC within healthcare 

outbreaks and the implications of poor investment due to private interests is a particularly 

unique approach. Aside from a few articles and the CDC/CMS communique, there has 

been little attention to the investment in and utilization of IPC programs within their 

hospitals and how the hidden landscape of political economy plays into this. This 

dissertation puts IPC at the epicenter of infectious disease preparedness and response to 

underscore its importance while addressing the continued practice of limited utilization 

and lackluster investment. For example, while reports on the Ebola virus diseases cluster 

in Dallas, Texas, may note infectious prevention failures, they ultimately ignore the IPC 

program in the hospital and why education and support were so limited. Moreover, they 

fail to address the role of the infection preventionists in working to help healthcare 
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workers and their role in patient management during this time. These considerable gaps 

likely mean that the IPC program played a questionable role in the response, for whatever 

reason, and that again, IPC programs are frequently neglected when evaluating infectious 

disease events and healthcare response. This small example highlights the cultural issues 

in American healthcare and why a new approach is necessary.  

       Identifying the market failures in each case study draws attention to not only how 

they cause a lack of investment in IPC, but also the implications of IPC failures. Previous 

studies have focused on these IPC failures but not the healthcare dynamics that nurture 

and enable them. Evaluating the cost of preparedness for high consequence pathogens or 

the competing interests for healthcare administrators, pulls back the superficial layer of 

healthcare to reveal the private interests that view IPC programs at cost centers and not 

revenue generators, rather than the public good that they truly are. Lastly, my hope with 

this novel approach is that it may highlight certain avenues for change. The spotlight on 

IPC programs, their potential, and their treatment within the U.S. healthcare system, is 

not documented throughout the literature and especially not in the context of political 

economy. As a supplement to this framework, I surveyed infection preventionists within 

the United States to understand their experiences as related to CMS nonpayment efficacy, 

IPC utilization, etc. This framework and the findings of the survey both provide an 

understanding for why the internal interests and profit-driven behavior of hospitals trickle 

into HAIs and biopreparedness. 
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6.4. Challenges of Government Intervention Within Healthcare and IPC 
Government intervention is complex and often brimming with imperfections and a steep 

learning curve. To correct market failures as a result of these profit-driven behaviors, 

government intervention must be efficient and utilize a number of different strategies like 

internalizing costs or providing information to reduce risk. It is not easy task to inspire 

change within a highly competitive market and this section will address how the U.S. 

healthcare system makes intervention efforts to improve IPC, challenging.   

    In response to HAIs, the strategy of forcing hospitals to internalize the cost of HAIs is 

logical. Why should CMS pay for bad healthcare? Sadly, this is the only way to hit 

hospitals for substandard practices – financing and with the large-scale reimbursement 

system that is Medicare. To truly make a difference though, the private insurance market 

would also need to join in. Unfortunately, the regulatory interventions to drive better 

patient care by forcing hospitals to internalize costs have disputable efficacy. Not 

surprisingly, the concern that it has shifted hospital practices to avoid HAIs tied to 

reimbursement, has been widely shared. Despite questionable success, perhaps any focus 

on HAIs is a good one. Overall, hospitals receive payment from various sources (CMS, 

private insurance, and self-pay) which means that any strategy seeking to inspire change 

by harnessing financial penalties would need to be shared across all payers. 

     Emerging infectious diseases, like Ebola virus disease, pose a unique challenge for 

government intervention. The gaps in preparedness underscore basic IPC failures and an 

intrinsic lack of attention to biopreparedness across U.S. hospitals. The tiered hospital 

approach that the CDC and the Office of the Assistant Secretary for Preparedness and 

Response (ASPR) facilitated is based upon voluntary efforts. Hospitals receive funding 
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for their designation of a treatment or assessment facility, requiring annual training 

metrics. As discussed in the chapter on Ebola virus disease response in the United States, 

this strategy sought to fill infectious disease preparedness/response gaps across the 

United States. Unfortunately, this also places a national burden upon these hospitals and 

trusts in their capabilities. Attempting to ensure readiness across private and community 

hospitals is a logical model however its efficacy truly hasn’t been tested.  

     These are two examples from the previous chapters but underscore the issues with 

influencing change in the private market through government intervention. Not only are 

these efforts inherently limited in their efficacy and scope, but any effort to reduce 

payment to hospitals should be expected to be met with resistance. As the CDC/CMS 

communique revealed, hospitals continue to find ways around financial penalties due to 

HAIs by avoiding them through deceptive surveillance or reporting. The tricky aspect of 

intervention in the form of financial penalties to the private market is that there is always 

the likelihood it will be perverted. Workarounds are always a potential when regulatory 

efforts seek to crack down in a market that impacts a public good. The literature has 

tended to focus on the literal efficacy of the CMS nonpayment rule and other 

interventions, looking to specific HAI rates to indicate success or failure. Unfortunately, 

these studies have not pulled in the CDC/CMS communique or the concerns regarding 

quality of reporting and practices to avoid penalties. The analyses that have been 

performed should pull more of the political economy framework into their assessment to 

address the efficacy of these interventions.  
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       The previously discussed 2016 Government Accountability Office (GAO) report on 

hospital implementation of evidence-based practices to strengthen patient safety points to 

similar issues in driving change within hospitals.383 Ultimately, these findings underscore 

the challenges of government intervention and implementing change in the healthcare 

industry. Efforts to shape behavior are likely to only impact a small portion of the 

population or be limited in scope. Even more so, the risk of hospitals perverting these 

regulatory interventions by finding alternative practices or failing to report HAIs cannot 

be ignored. To facilitate progress in this broken system, it is critical that we address the 

complexity of U.S. healthcare and the factors that instill change, including the private 

interests. At the time of this dissertation being written, there have not been conversations 

or efforts to address the PE within healthcare as it pertains to IPC utilization and 

investment. As I have discussed in each case study chapter and this analysis section, 

efforts to strengthen IPC have been disjointed and of limited efficacy. HAI-focused 

efforts are of limited scope and application, while the tiered hospital strategy and 

approaches to enhance information sharing do little to ensure hospitals are truly prepared 

for infectious diseases. These intervention efforts are fundamentally flawed and of 

questionable efficacy, as they fail to address the bigger picture – hospitals are profit 

driven actors and strengthening IPC practices will require a PE approach to better explain 

and remedy the existing issues. The competitive healthcare market and anonymity that 

hospitals thrive in inherently limits any federal efforts to implement change. Any 

                                                
383 United States Government Accountability Office, “PATIENT SAFETY - Hospitals Face 
Challenges Implementing Evidence-Based Practices,” February 2016, 
https://www.gao.gov/assets/680/675390.pdf. 
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intervention is further challenged by the limited validation resources and measures that 

exist in federal and state governments. Lastly, while it is easy to forget, IPs are employed 

by hospitals and while their duty may be to the profession, they are bound by the hospital 

administration they serve. While this dissertation seeks to draw attention to the role of PE 

in U.S. hospitals and their utilization of IPC, it is intrinsically limited in its scope. 

 
6.5. Limitations of Research 
There are inherent limitations of utilizing the political economy framework in this 

context. Accurately identifying the administrative decisions and incentives/penalties that 

are formed relies on literature and personal experience. Like most things, surveys of 

administrators and those in the healthcare industry are dependent upon the honesty of the 

individual answering. The novelty of this approach and the lack of literature bridging the 

gap between IPC utilization, hospital private interests, and government intervention, 

represent limitations of the research but also shines a light on the need for it. The 

following sections will address limitations of this dissertation, including a lack of 

research, data, and generalization.  

 
6.5.1. Lack of Data and Research 
The use of the PE framework to address the under-utilization of and investment in IPC 

within the U.S. healthcare sector requires piecing many studies, findings, and reports 

together in a qualitative method. None of these illustrate a complete or accurate picture 

alone but require a collective approach to construct the narrative of IPC within the United 

States. Data, in many cases, is lacking or sparse. For example, there are inconsistencies 

regarding the existing number of designated Ebola treatment centers and assessment 
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hospitals within the United States. Sources make note of these gaps, but no one has 

quantified what this confusion costs hospitals in terms of funds or readiness. Data on 

HAIs is even more complex but also incomplete as heavily discussed in Chapter 3. As 

previously mentioned, there were generalizations made regarding the utilization and 

investment in IPC programs as a result of piecing together data, research, and a broad gap 

in the literature regarding the topic. While this dissertation aims to fill this void or at least 

spark conversation to inspire future research, the lack of data should still be seen as a 

research limitation. 

     The lack of data regarding IPs within the United States that is accessible is a 

considerable gap. APIC provides large, national or regional numbers but between their 

inability to share information and the denial of the FOIA, I was unable to perform 

statistical analyses that would have strengthened this research. While the political 

economy framework is not built on the application of this data, its presence would have 

been a beneficial and supporting component. The surveyed IPs also represent a limitation 

as those who responded are a small subset of the population. Due to these data gaps, the 

survey and findings are susceptible to non-random sampling and selection bias. The 

findings from this small survey do however indicate similar issues as found in the 

literature – IPs spend a majority of their time on NHSN-linked HAIs and consistently 

report under-staffing, and a need for stronger relationships with administration and 

frontline staff. The findings of the survey provide context for existing issues in the 

industry and areas from improvement but are limited to the 116 survey responses.  
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       Lastly, there is a lack of research regarding PE in healthcare and IPC utilization. As 

noted in the literature review within Chapter 2, the literature on IPC is focused on 

technical applications, versus the programmatic level of IPC at a national or institutional 

level. Furthermore, there is little research into the roadblocks IPC programs face in their 

utilization or efficacy. This represents a general trend in the literature and suggests that 

there has been little attention to the efficacy of programs beyond HAI data. There are also 

gaps in research related to several of the case studies, including the changing 

recommendations for PPE during the 2013-2016 Ebola outbreak is virtually nonexistent. 

As a result of this lack of research and data, this dissertation required generalizations to 

be made. 

 
6.5.2. Generalization  
The most significant limitation of this research is the reliance on the existing literature, 

surveyed individuals, and data. This limits the depiction of what is true practice within 

the U.S. healthcare system to what has been reported, which is inherently biased. 

Generalizations occurred as a result of not only a lack of literature regarding the 

utilization of political economy in this context, but also the candid justifications that 

hospital administrators would provide regarding investing in and utilizing IPC. The 

conclusions are therefore based upon surveyed infection preventionists, the continued 

IPC failures within healthcare, and literature that discussed cost/benefit of IPC programs 

and the hurdles for their efficacy. There has not been literature discussing how hospitals 

utilize their IPC programs or why a significant staffing deficit exists. Utilization of this 

framework is imperfect in its novelty and requires piecing together many components to 
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accurately explain how IPC programs are currently being used and what this lack of 

investment causes. For example, the political economy framework relies upon the 

surveys of IPs regarding the time spend performing surveillance, the CDC/CMS 

communique, and other findings within the literature to establish market failures that 

represent hospital administrative decisions resulting in lack of investment in IPC. 

       Several of the supportive documents on administrative and agency practices 

surrounding hospital infectious disease response, CMS data validation, and roadblocks to 

hospitals implementing patient safety measures were based upon reports from federal 

agencies. For example, the recent HHS Office of the Inspector General report on hospital 

preparedness after the Ebola outbreak found that of hospital administrators surveyed, 

95% reported competing priorities that reduced the focus on emerging infectious disease 

preparedness. Ultimately, hospitals had too many other obligations and the cost of 

preparedness resources diverted attention from other areas. This research is reliant on 

findings like that of the Office of the Inspector General to gain insight into healthcare 

administrative mindset and decision making on a large scale. Reports like that are few 

and far between, as much of the literature is in regard to single hospitals or small hospital 

systems. The generalization surrounding administrative decision-making is a limitation of 

this research. 

    Lastly, this research makes generalizations regarding the overall support for IPC 

programs within each healthcare facility. There are of course, outliers in hospitals that 

wholly support and invest in their IPC programs beyond what is required. This 

dissertation is reliant upon reports and literature that discuss larger, systemic issues 
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regarding IPC practices in U.S. hospitals, which discounts those facilities that make IPC a 

large priority. The largest assumption made that I hoped to prove through the case studies 

is that IPC programs are under-utilized. The prevalence of HAIs, role of hospitals as 

amplifiers of disease, and consistently low IPC compliance (hand hygiene, PPE use, and 

environmental disinfection), all point to IPC programs that are limited in their scope and 

unable to support healthcare workers and patients alike. The studies on substandard IP 

staffing in hospital programs served as a basis for the premise that hospitals provide 

limited investment to their IPC programs. While the investment aspect was supported, the 

supposition that hospitals are limited in the utilization of IPC programs is based upon the 

case studies, survey findings, and the APIC “mega survey” that found IPs spending a 

majority of their time on efforts surrounding NHSN-reportable diseases. These are 

generalizations that exist due to the novelty of this approach and the lack of research 

surrounding this issue.  

 
6.6. Summary and Evaluation of Political Economy Framework and IPC Utilization 
The utilization of and investment in IPC practices and programs represents a unique 

problem within the United States. IPC efforts utilize evidence-based practices that have 

proven efficacy at making patient care safer and yet HAIs continue to occur within the 

United States. While a majority of hospitals are private and most patients rely on private 

insurance providers, the IPC failures that occur in hospitals have significant implications 

for public health, considerable financial and societal costs, and event biodefense 

ramifications. The goal of this dissertation was not only to draw attention an issue within 
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the healthcare and public health community, but to fundamentally address why IPC 

failures continue to plague healthcare despite federal intervention.  

      Addressing the issues of HAIs and emerging infectious diseases outbreaks amplified 

by hospitals as a result of market failures is not only a novel approach, but points to the 

power of private hospital interests and how profit-seeking behavior results in IPC 

failures. Moreover, the federal efforts to address these issues have been of questionable 

efficacy because they have not approached the problem from the context of PE. 

Correcting market failures as a result of profit-driven actors is an ambitious and difficult 

task that requires the right mix of incentives and penalties. As the literature and surveyed 

IPs have noted, intervention efforts for HAIs have been burdensome and limited in their 

success but overall, IPC programs are wholly understaffed and often lack administrative 

support to ensure efficacy. This dissertation argues that by utilizing a PE framework to 

assess IPC utilization and investment by hospitals, we can better understand the past and 

current shortcomings that resulted in rampant HAIs and EID outbreaks. The existing 

market failures in the form of information equality, negative externalities, and moral 

hazards, must be addressed for effective intervention strategies to occur.  

      Applying the PE framework to the IPC failures that occurred in these case studies 

allows for a broader understanding of underlying dynamics in healthcare economics and 

that until efforts are made to combat the private interests of hospitals, these market 

failures will continue to occur, and IPC programs will be neglected. The PE framework 

has provided a useful explanatory tool to address IPC utilization and the implications for 

of MERS-CoV, SARS-CoV, Ebola virus disease, and HAIs within the United States. 
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While there are shortcomings of this approach, it focuses on an endemic issue within U.S. 

healthcare that is not addressed in the literature. Understanding the role of healthcare 

economics and political intervention in shaping behaviors allows for a better chance at 

correcting a deficit in IPC utilization. Furthermore, analyzing the market failures and 

resulting government intervention sheds light on the challenges of modifying behavior in 

the U.S. healthcare system, which has larger implications for preparedness. This 

dissertation presents a novel approach to addressing the lackluster investment in and 

limited utilization of IPC programs within American hospitals, ultimately revealing the 

outcomes of hospital’s prioritizing private interests over public goods. As hospitals play a 

critical role in preparedness and response, especially during public health emergencies, 

these behavioral trends will act as a vulnerability to U.S. readiness.  

 
6.7. Implications for Biodefense, Future Research, and Policy Recommendations 
Biodefense efforts seek to enhance preparedness and response, while reducing the 

vulnerabilities, to infectious disease threats, regardless of origin. These efforts range from 

real-time detection to medical countermeasures, diagnostics, and more. Hospitals play a 

critical role in biodefense efforts in that they will likely be the first entity to identify and 

report information to public health (and law enforcement if necessary) patients with high-

consequence pathogens or an outbreak event. Moreover, the adequacy of the hospital’s 

communication and isolation efforts will determine not only response efforts, but also 

containment of the disease. For this reason, hospitals are a critical infrastructure in health 

security. Hospitals have a unique and vital role in national biodefense efforts. Whether it 

be the management of patients or the distribution of medical countermeasures, their 
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ability to manage these tasks will ultimately determine the additional resources required 

and potentially, the outcome of the event. Challenges in adhering to PPE or isolating 

patients, like those during the Dallas Ebola cluster, carry significant weight during an 

outbreak. As the previous chapters have shown, hospitals represent a consistent weakness 

in the United States in terms of health security and biodefense efforts.  

       The inspiration for this dissertation originated from the systemic failures witnessed 

throughout professional experiences and an observed gap within the U.S. biodefense 

strategy to utilize IPC programs to enhance preparedness. This research has sought to 

address two critical issues – limited utilization of and investment in IPC programs within 

U.S. hospitals as an outcome of private hospital interests, and a resulting U.S. healthcare 

system that lacks biopreparedness. While HAIs may not strike a chord with biodefense 

efforts, the continued findings that hospitals struggle to combat basic IPC practices, like 

hand hygiene and isolation precautions, should be seen as a canary in a coal mine for a 

bigger issue. Expecting healthcare workers to utilize enhanced isolation precautions for 

patients with EVD without working to improve the most basic IPC practices is akin to 

expecting a person to walk on stilts when they’re still crawling. The use of the PE 

framework has shined a light upon the private interests that result in market failures 

within the healthcare system. Moreover, this framework reveals the dependency of IPC 

programs upon the economic and political systems. The findings within this work have 

serious implications for not only U.S. healthcare, but also biodefense efforts. There is 

much work to be done in terms of research and policy to combat the hidden landscape of 

PE within U.S. healthcare. Hospitals are the frontline for infectious disease response, but 
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if we are unable or unwilling to combat the cultural dynamics that facilitate private 

interests over public goods, U.S. biopreparedness efforts will be set up to fail. This 

section will address the vulnerability of U.S. hospitals to infectious disease threats and 

the role of hospitals and IPC programs in biodefense. Following this, I will discuss efforts 

to strengthen infectious disease preparedness in hospitals through federal intervention. 

 
6.7.1.  Hospitals 
Whether it be the 1918/1919 influenza pandemic, Ebola virus disease, SARS-CoV, or 

even seasonal influenza, hospitals can act as amplifiers of disease. The previous chapters 

have outlined the significant role hospitals play in outbreaks and their ability to either halt 

or help transmission of an infectious disease. Unfortunately, much of these capabilities 

are dependent upon the prioritization and support of hospital administrators regarding 

biopreparedness. While hospital administrators disclosed that their facilities are more 

prepared for emerging infectious disease threats, one-third could not report what their 

hospital’s role in the tiered special pathogens hospital response network.384 Moreover, 

95% of surveyed hospital administrators cited difficulty in using the federally provided 

guidance to prepare for emerging infectious diseases and that competing priorities had 

challenged efforts to maintain preparedness. The role of hospitals in biopreparedness is 

growing but the internal responsibility for these efforts is often saddled across many 

different departments within a hospital. As the OIG report and studies from Rebmann and 

                                                
384 U.S. Department of Health and Human Services Office of Inspector General, “Hospitals 
Reported Improved Preparedness for Emerging Infectious Diseases After the Ebola Outbreak.” 
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Morgan have shown, when it comes to outbreaks and biological events, the IPC program 

is often the entity responsible for internal hospital biopreparedness.385                                                                                                                                                                                                                                                                                                                                                                            

 
Infection Prevention & Control Programs 
The role of IPC programs during outbreaks and biopreparedness was tested during the 

2013-2016 Ebola virus disease outbreak. While IPs are the subject matter experts for IPC 

policies and managed efforts from SARS-CoV to the H1N1 outbreak in 2009, the Dallas 

Ebola cluster put a spotlight on IPC that was never seen before. As Morgan et al. have 

emphasized, the majority of Ebola preparedness was managed by IPC and these efforts 

consumed 80% of the hospital epidemiology time.386 The recent Office of Inspector 

General report on hospital preparedness emphasized many of these points, with hospital 

administrators noting that when it came to infectious disease response in an emergency or 

disaster situation, the emergency preparedness coordinators were outside their comfort 

zone. This finding isn’t surprising as it became the duty of the IPC program to not only 

provide expert guidance, but also coordinate efforts. In these internal and external 

hospital disasters that involve infectious diseases, the IPC program is the most qualified 

and responsive resource to oversee efforts.  

                                                
385 U.S. Department of Health and Human Services Office of Inspector General, “Hospitals 
Reported Improved Preparedness for Emerging Infectious Diseases After the Ebola Outbreak,” 
October 2018, https://oig.hhs.gov/oei/reports/oei-06-15-00230.asp; Terri Rebmann et al., 
“Hospital Infectious Disease Emergency Preparedness: A 2007 Survey of Infection Control 
Professionals,” American Journal of Infection Control 37, no. 1 (February 2009): 1–8, 
https://doi.org/10.1016/j.ajic.2008.02.007; Terri Rebmann, Ruth Carrico, and Judith F. English, 
“Lessons Public Health Professionals Learned From Past Disasters,” Public Health Nursing 25, 
no. 4 (July 2008): 344–52, https://doi.org/10.1111/j.1525-1446.2008.00715.x; Daniel J. Morgan 
et al., “Lessons Learned From Hospital Ebola Preparation,” Infection Control & Hospital 
Epidemiology 36, no. 06 (June 2015): 627–31, https://doi.org/10.1017/ice.2015.61. 
386 Morgan et al., “Lessons Learned From Hospital Ebola Preparation.” 
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6.7.2. Hospital Preparedness Improvement Efforts- From Funding to Directives 
The role of hospitals in national preparedness, especially for infectious diseases, and the 

considerable gaps that exist have not gone unnoticed. There have been calls to increase 

funding and federal directives to establish tiered hospitals and even tie CMS 

reimbursement to preparedness efforts. This section will address the federal efforts that 

have been made to enhance healthcare readiness within the United States and how these 

apply to biopreparedness but often fail to incorporate IPC.     

      The Hospital Preparedness Program through ASPR works to enhance hospital 

sustainability to “minimize the need for supplemental state and federal resources during 

emergencies”.387 HPP funds can be utilized to enhance biopreparedness within hospitals 

but require the facilities to apply for such grants. Regardless if the event is a large-scale 

bioterrorist attack or a naturally occurring outbreak, hospital surge capacity and ability to 

handle internal and external disasters determines how much state and federal assistance is 

required. Consider the Dallas Ebola cluster; the hospital assumed the CDC was going to 

rapidly deploy assistance and manage the care of the patient. This assumption was not 

only wrong, but significantly impacted their response and likely contributed to the 

secondary cases. As a result of this cluster, the role of healthcare workers and hospitals 

has grown in the context of infectious disease preparedness. Such grants though, can be 

utilized for infectious disease preparedness but ultimately require hospitals to proactively 

seek grants and prioritize biopreparedness. HPP funds are used to help financially support 

                                                
387 “2017-2022 HPP Performance Measures Implementation Guidance - Hpp-Pmi-Guidance-
2017.Pdf.” 
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the special pathogens treatment centers within the tiered hospital network. These focused 

efforts tend to neglect frontline hospitals which does little to encourage application for 

HPP grants.  

     CMS has also sought to address emergency preparedness through the rule discussed in 

Chapter 2. Hospitals are now required to maintain hazard vulnerability assessments and 

perform exercises to maintain compliance with CMS regulations and avoid losing 

reimbursements. Unfortunately, these rules do not stipulate efforts have to include 

infectious diseases and ultimately, the prioritization of efforts is left to the hospital. In a 

similar approach as the HAI non-payment rule, this more recent effort by CMS attempts 

to internalize private hospital emergency preparedness. Unfortunately, like the HAI 

regulations, it is limited in scope and lacks strong validation measures.   

     A third approach has been heavily addressed within this dissertation – the tiered 

hospital response approach for special pathogens. This was a federal effort to inspire 

hospitals to provide additional efforts and reduce the burden of biopreparedness across 

the U.S. healthcare industry. Inclusion in this network is voluntary and those hospitals 

designated as treatment facilities are able to offset the cost of the biocontainment units 

through grants from ASPR. As previously noted, the number of treatment centers is 

limited to just over 60, which leaves frontline facilities with little incentive to invest in 

the costly biopreparedness efforts.     

       Beyond the available funding and regulatory efforts, hospitals can address gaps in 

biopreparedness through independent efforts. Hospital accreditation agencies have 

established standards that are to be met for compliance. While these rarely go beyond that 
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of CMS and state regulations, this is another reinforcement for preparedness. Hospitals 

can also invest in training efforts provided through programs like the National Ebola 

Training and Education Center (NETEC) and the Center for Domestic Preparedness 

(CDP). NETEC is maintained through a collaboration between Emory Medicine, the 

University of Nebraska Medical Center, and NYC Health + Hospitals, funded by ASPR 

and CDC. The CDP is a preparedness program offering trainings that range from PPE for 

highly infectious diseases to hospital emergency preparedness, funded by the Federal 

Emergency Management Agency (FEMA). While the trainings through CDP are free and 

travel is funded, NETEC requires hospitals to fund participant travel and lodging. Though 

CDP training is free, it does require hospitals to approve the time away for personnel, 

which is often several days to a week.  

     Lastly there are hospital coalitions and networks that work to maintain collaborative 

efforts. For example, the Northwest Healthcare Response Network in Washington state 

maintains a regional response plan for infectious diseases and utilizes conference calls to 

facilitate information sharing and hospital collaboration.388 There are healthcare 

coalitions throughout the country that seek to strengthen the collaboration between 

healthcare entities for emergency preparedness. These coalitions are voluntary but can 

provide additional resources and training for hospitals.  

      These strategies, whether regulatory or voluntary, seek to strengthen U.S. hospital 

preparedness to infectious disease threats. Hospitals are a well-established component to 

                                                
388 Rebecca Lis and Aaron T. Resnick, “Coordinated Communications and Decision Making to 
Support a Regional Severe Infectious Disease Response,” Health Security 16, no. 3 (June 2018): 
158–64, https://doi.org/10.1089/hs.2018.0002. 
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biodefense efforts but are wholly vulnerable to failures. The findings from the 

aforementioned reports, challenges seen during the Dallas Ebola cluster, and the ongoing 

HAI incidence, all reveal a national healthcare system that is in the process of improving 

biopreparedness but is met with challenges from competing hospital interests. As the 

literature has stated, response to Ebola and other highly infectious disease threats falls 

under the purview of IPC programs, meaning that hospital biopreparedness and IPC are 

inherently linked. Unfortunately, this disconnect between those responsible for hospital 

biopreparedness and the efforts of regulations and directions, does little to encourage 

hospitals to invest in IPC duties outside of NHSN-associated HAIs. The internal interests 

of hospitals ultimately determine how much is invested in not only IPC programs, but 

also biopreparedness. Assessing the realities of the hidden landscape of political economy 

and IPC within healthcare therefore has significant implications for biodefense efforts. As 

the CBO reported underscored, there have different methods undertaken by the U.S. 

government for overcoming inadequate incentives and private interests that distract from 

hospitals investing in biopreparedness. Fortunately, there have been several reports that 

point to the gaps in hospital readiness and the need to improve. 

 
6.7.2.1. Reports and Findings 
The role of hospitals in emergency preparedness is not new but the intersection of 

healthcare and biopreparedness has been cast into the spotlight in recent years following 

the Amerithrax attacks. ASPR was created in 2006 through the Pandemic and All 

Hazards Preparedness Act and since then, there has been waves of attention to the role 

hospitals play in biopreparedness. While hospitals have played a role in larger emergency 
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preparedness efforts, the attention to infectious disease threats has gained the most 

attention through ASPR and those efforts tied to the Pandemic and All Hazards 

Preparedness Act due to concerns surrounding the anthrax attacks and future 

bioterrorism. These efforts and concerns were re-invigorated following the outbreak of 

SARS-CoV in Toronto and then the Ebola Dallas cluster. Fortunately, there have been 

several reports regarding hospital biopreparedness and the gaps that continue to exist. 

While the previous chapters addressed specific events (i.e. outbreaks) and the 

amplification of disease due to nosocomial transmission and poor IPC practices, there are 

several reports that have pointed to these failures as a gap in national biodefense. In the 

following sections, I will address the major reports that underscore hospital 

biopreparedness and the need for policy changes to address these vulnerabilities. 

    The post-Dallas Ebola cluster Blue Ribbon Study Panel on Biodefense 2015 report 

drew particular attention to the communication and coordination of infection prevention 

guidance being disseminated to hospitals. Specifically, they emphasized the need to 

establish and utilize a standard process to help develop and then disseminate IPC 

guidance as well as creating a process for obtaining and incorporating feedback for this 

guidance. The report also emphasized the importance of required training on these IPC 

guidelines. The latest Blue Ribbon Study Panel report, Holding the Line on Biodefense, 

also drew attention to the lack of hospital readiness and debate within the healthcare 

community as to how a biological surge event would be managed (i.e. regular surge 
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practices or the need for a unique biological event surge methodology).389 This report 

also draws attention to the assumption by healthcare leaders that such biological 

emergencies are unlikely to occur and that a bio-event that would exceed their 

capabilities and will not be a norm.  

      The Johns Hopkins Center for Health Security has released several reports, like the 

Health Sector Resilience Checklist for High-Consequence Infectious Diseases, and the 

Clade-X exercise, that emphasize the impact of infectious diseases and biological events 

on hospitals and how they pose a unique vulnerability. Some of the identified issues with 

the U.S. healthcare system included the challenges of maintaining readiness for high-

consequence pathogens (from facility modifications to rapid identification and triage and 

isolation) and that the clinical care for patients under investigation may be limited due to 

infection control concerns (e.g. surgery). The report states that all healthcare facilities 

need to have the basic training to maintain isolation and infection control to avoid 

nosocomial transmission when caring for a patient with a high-consequence pathogen. 

Overall, the report listed several considerations for hospitals in the effort to improve 

readiness for high-consequence pathogens based upon the gaps identified during the 2014 

Ebola response in the United States. 

     More recently, the 2018 report from the Health and Human Services Office of the 

Inspector General on reported hospital readiness for emerging infectious diseases post-

Ebola, has reinforced the gaps across American hospitals. This report was heavily 

                                                
389 Blue Ribbon Study Panel on Biodefense, “Holding the Line on Biodefense State, Local, 
Tribal, And Territorial Reinforcements Needed” (Blue Ribbon Study Panel on Biodefense, 
October 2018), https://www.biodefensestudy.org/Holding-the-Line-on-Biodefense. 
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discussed in previous sections but undoubtedly gives credence to the challenges and 

competing interests for hospitals to maintain readiness for infectious diseases. While 

hospital administrators report they are more prepared for Ebola virus disease than in 

2014, their comments regarding the financial hurdles to maintain equipment and lack of 

knowledge regarding their role in the tiered hospital system, are all indicators that there is 

a considerable amount of work to be done. The Office of the Inspector General ultimately 

recommended that hospital preparedness be improved through efforts via CMS, CDC, 

and the Office of the Assistant Secretary for Preparedness and Response. Furthermore, 

they recommended that CMS add emerging infectious diseases to the definition of “all 

hazards” in the State Operations Manual to ensure such metrics are integrated into 

hospital emergency preparedness efforts. 

     These are just a handful of the findings recently published that identify the gaps within 

hospital preparedness for biothreats, especially high-consequence pathogens. Within 

these reports, the discussion of IPC programs and dissemination of IPC guidelines has 

been a more recent topic, likely due to those events in Dallas, Texas. While the topic of 

bioterrorism is still prevalent, the contemporary reports highlight how hospitals play an 

integral role in mitigating transmission and the complications that arise from novel or 

emerging infectious diseases.   

      Unfortunately, these findings don’t always lead to change at the hospital level and as 

more recent surveys have found, hospitals have many competing interests to investing in 

biopreparedness efforts, especially those of a natural origin. A Government 

Accountability Office (GAO) report on urban hospital preparedness for bioterrorism 
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found that while a majority of hospitals have written emergency response plans for 

bioterrorism, fewer than half had conducted drills or exercises and most lacked 

equipment necessary for a large influx.390 Higgins et al. noted the underdevelopment of 

hospital critical capabilities, like that of isolation, decontamination, and syndromic 

surveillance, while Morgan et al. found that Ebola response in U.S. hospitals required 

extraordinary resources and severely redirected efforts.391 An interesting finding by Niska 

and Burt was that in the 500 surveyed hospitals, more staged drills for biological attacks 

than for epidemics.392 Across all the literature though, there is a continued trend – 

healthcare facilities have a large role in response but have many gaps and competing 

private interests pose a significant hurdle.  

 
6.7.3. PE Framework, Findings, and Implications for Biodefense  
The market failures discussed in previous chapters, result in a lack of IPC utilization that 

leads to not only HAIs, but also poor hospital biopreparedness. To facilitate change in 

these profit-driven actors, the government has sought to incentivize through funds for the 

special pathogen treatment centers, provision of information, and even forcing hospitals 

to internalize the costs of poor emergency preparedness through CMS regulations. 

Unfortunately, these efforts either lack specificity for biopreparedness or are limited in 

                                                
390 U.S. General Accounting Office, “HOSPITAL PREPAREDNESS Most Urban Hospitals 
Have Emergency Plans but Lack Certain Capacities for Bioterrorism Response,” August 2003, 
https://www.gao.gov/new.items/d03924.pdf. 
391 Wayne Higgins et al., “Assessing Hospital Preparedness Using an Instrument Based on the 
Mass Casualty Disaster Plan Checklist: Results of a Statewide Survey,” American Journal of 
Infection Control 32, no. 6 (October 2004): 327–32, https://doi.org/10.1016/j.ajic.2004.03.006; 
Morgan et al., “Lessons Learned From Hospital Ebola Preparation.” 
392 Niska RW, Burt CW., “Bioterrorism and Mass Casualty Preparedness in Hospitals: United 
States, 2003.,” Advanced Data, September 27, 2005, no. 364 (n.d.): 1–14. 
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their scope, which limits their efficacy in correcting market failures. Leaving hospitals to 

their own devices, as the literature has shown, resulted in a healthcare system putting few 

resources into preparedness, especially related to infectious diseases. Hospitals have 

competing interests and little incentives to invest in the costly preparedness strategies for 

highly infectious diseases. While recent reports and literature have cited these competing 

interest and gaps in preparedness, the PE framework addresses these issues from a 

comprehensive standpoint that assesses the market failures resulting in government 

intervention (i.e. CMS regulations, tiered hospital response, and state-mandated HAI 

reporting). The PE lens allows us to explain these shortcomings and how hospitals build 

their IPC programs to fit private interests, which do not often include biopreparedness. 

The existing literature underscores the role of hospitals in biodefense but there is a 

general lack of attention to these competing interests and market failures, let alone their 

impact on IPC efforts. Future initiatives must account for the profit-seeking behavior of 

hospitals and how it impedes many biopreparedness efforts. 

 
6.8. Policy Recommendations 
One of the components to the PE framework is the assessment of the government 

intervention in response to market failures. Some of the existing policies are floundering 

in their efficacy, while others require modifications to enhance overall implementation. 

This dissertation has identified several areas for policy recommendations to strengthen 

not only the healthcare system and patient safety, but also biodefense efforts through 

stronger hospital biopreparedness. In the following sections, I will address policy 

recommendations from several categories: standards regarding IPC staffing and 
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competency, HAI reporting requirements, private insurance and HAIs, and 

biopreparedness. 

 
IPC Requirements and Standards 
There are several policy recommendations regarding IPC programs that I feel should be 

enacted in the wake of this dissertation. Following the trends in both the literature and 

survey respondents, as well as my own personal experience, there is a desperate need for 

national IPC staffing guidelines and requirements. Currently, APIC provides guidance 

based upon studies done but states that finding the right solution is challenging. This does 

the industry a disservice, especially in the face of mandated reporting requirements. 

APIC, CMS, the private insurance industry, and accreditation agencies must come 

together to establish hard rules on IPC staffing and hold hospitals accountable. As time 

progresses, the desired IP to hospital bed ratio has shrunk, meaning that the duties of IPC 

have grown. Just like patient safety analyses that show increasing nurse to patient ratios 

result in patient safety failures, IPC staffing needs to be held to the same standard. 

Careful analysis must be performed and consider both the size of the hospital, but also its 

volume of critical care units, mandated reporting requirements, and role within the tiered 

hospital system for special pathogens. Given the burden of HAI reporting for both CMS 

and state mandates, more hospitals are utilizing data-based IPs who focus on data 

validation (i.e. accurate line-day counts for device denominator data) and uploading 

information to NHSN. Further consideration must be given to employing more IPs with 

this skill and capability to allow for hospital-based IPs to spend more time on the hospital 

units. Following these assessments, staffing guidelines must be established for hospitals 
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and tied to best practice with APIC and compliance with CMS and accreditation 

agencies.  

      A second recommendation is in regard to competency of IPs and ability to receive 

training. The certification provided through APIC (CIC) is the only available to ensure 

competency for IPs. Some hospital ranking/rating organizations, like US New & World 

Report, give hospitals more points based upon the percentage of certified IPs within the 

IPC program. Currently, there is no standard for ensuring a majority of a hospital’s IPC 

program is certified. Moreover, there are little trainings available to IPs outside of the 

annual APIC conference, which can be costly to attend. The need for support regarding 

training and certification efforts was also cited by IPs within the survey I administered. 

CMS and private insurance companies, as well as accreditation agencies, should set 

requirements for certification and annual competency/training for IPs to ensure quality of 

hospital programs. 

 
HAI Reporting  
One of the most needed, but ambitious policy recommendations is in relation to HAIs and 

the mandated reporting, especially with CMS. My recommendations regarding HAI 

reporting address two needs: data validation and broader HAI reporting. Regulatory 

efforts sought to force hospitals to internalize the costs of poor IPC and patient safety, but 

the success has been debatable. In addition to concerns discussed in the literature, there 

have been two major findings that threaten the validity of NHSN HAI data – the 

CDC/CMS communique and the Bastani et al. study on upcoding, which found that 

hospitals are mis-reporting HAIs that increases reimbursement or avoids financial 
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penalties.393 In addition to these findings regarding the quality of data being (or not 

being) reported, the Office of the Inspector General findings on inadequate CMS data 

validation efforts, all point to a system heavily in need of revising. The literature reveals 

two significant issues that require policy intervention – HAIs are not being reported 

accurately and there is no effective method to ensure quality of the data reported to 

CDC/CMS. Combating this issue requires several key initiatives that will likely be costly. 

First, CMS must invest in more resources to perform data validation efforts and employ 

more strategic and effective methods to scan for inconsistencies in this self-reported data. 

Second, there needs to be stronger financial penalties for those hospitals found to be 

upcoding or performing dangerous diagnostic measures to avoid HAI detection. Just like 

a conditional finding during a hospital survey that threatens the conditions of 

participation in CMS, these findings should be taken just as sincerely as serious patient 

safety events. Penalties should be monetary and extend for the duration that the hospital 

is proven to be noncompliant (i.e. a financial penalty per day until they can demonstrate 

correction of this practice) and with monthly, unannounced validation visits. Currently, 

the financial penalties are capped and related to the aforementioned programs, but there is 

a desperate need for more severe punitive efforts for those hospitals gaming the system.  

       A second component to reforming HAI reporting is in the limited scope of HAIs that 

are tied to financial penalties. The issue though, is complex as adding more HAIs to the 

list would ultimately increase the burden on IPs. In this regard, IPC staffing requirements 

                                                
393 Hamsa Bastani, Joel Goh, and Mohsen Bayati, “Evidence of Upcoding in Pay-for-Performance 
Programs,” Management Science, June 7, 2018, https://doi.org/10.1287/mnsc.2017.2996. 



 390 

must also flex to meet the increasing HAI reporting mandates. Ultimately, a narrowed 

scope of HAIs does little to encourage hospitals to look beyond those tied to 

reimbursement, which does a disservice to patients and payers. I suggest a broader array 

of HAIs linked to CMS reimbursement and a tiered approach to linkage with financial 

penalties. By categorizing HAIs by severity and cost, CMS could expand the list of HAIs 

for surveillance/reporting. For example, SSIs and CLABSIs can be not only costly to 

treat, but significantly impacting to the patient, while a CAUTIs may not be deemed 

severe. The higher tiers of HAIs would incur higher penalties while those in lesser tiers 

would still incur penalties, but of lower percentages. Fundamentally, when we limit the 

HAIs tied to reimbursement to a handful, we inadvertently state that only certain HAIs 

are worth investigating and preventing. 

      While medical providers and IPs have reported frustrations at the time requirements 

of the CMS surveillance and reporting, the response raises some concerns. Patients Over 

Paperwork is a 2017 initiative by CMS that works to evaluate and streamline associated 

processes. This includes efforts like reducing the previously mentioned components to 

the Emergency Preparedness Rule and some quality reporting metrics, as well as the 

changes to HAI reporting that were proposed for the 2019 Final Rule. Future policy 

efforts need to address the information asymmetry that currently exists and the burden of 

HAI surveillance/reporting through measures outside of reducing requirements. In many 

ways, this gives the appearance that with enough vocal frustrations and evidence that 

hospitals are gaming the system, CMS is easing the burden on hospitals instead of re-

strategizing how to be more effective in the pay-for-performance model. Future policies 
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should provide additional resources to CMS for data validation and strengthen the 

surveillance of hospital data to ensure accurate reporting. Self-reporting is a flawed 

method of surveillance and until a more appropriate methodology is established, there is a 

desperate need to not only ensure more validation, but also penalties for those caught 

skewing the data. More resources must be provided to enhancing HAI data validation as 

well as broadening the scope of reported HAIs. CMS penalties must expand beyond the 

existing group of HAIs to be more inclusive and ensure that hospitals don’t narrow 

prevention efforts.  

 
Private Payers  
One glaring need that came from this analysis was that of expanding the financial 

penalties for HAIs beyond CMS. Medicare patients account for a small percentage of 

overall U.S. patients and ultimately, private insurance and payers incur a considerable 

burden when HAIs occur. The existing penalties only apply to CMS reimbursement, 

which only inflicts a certain amount of corrective action. There is a desperate need for 

insurance companies to tie HAI data (from NHSN or coding) to reimbursement. If 

hospitals are to internalize the cost of HAIs and invest in evidence-based IPC measures, 

they must be held accountable from all sources of revenue. Unfortunately, this 

intervention must come from the private insurance sector, but ultimately would benefit 

them as they would no longer be covering the full cost of HAIs. Insurance companies 

should standardize financial penalties for HAIs either in reduced payment or refusal to 

pay for the extended duration of care. Regardless of how they approach it, private 



 392 

insurance companies must follow similar efforts in forcing hospitals to internalize the 

costs of poor IPC practices.  

 
Hospital Biopreparedness     
There are several policy recommendations related to hospital infectious disease 

preparedness, especially for high-consequence pathogens. First, the CMS Emergency 

Preparedness Rule should not be changed in terms of training and plan requirements. 

Reducing the burden does little to ensure hospital preparedness and maintaining relevant 

hospital preparedness plans. CMS should also require several components to these plans 

and trainings, one of which should be the inclusion of infectious disease exercises. These 

are realistic and relevant problems every hospital experience, whether it be an influx of 

infectious patients due to influenza (as was seen in the 2017/2018 influenza season) or 

the admission of a patient with a high-consequence pathogen. Hospitals have already 

reported that the preparedness practices for these events are costly and there are 

competing interests. CMS should require at least one annual training or table-top exercise 

on infectious diseases. This would ensure that hospitals are working to improve 

biopreparedness, regardless of their place in the tiered hospital program or where the 

hospital values infectious diseases in their threat/vulnerability assessment.  

       A second recommendation is related to the Hospital Preparedness Program funding 

that is made available to hospitals. This, like the CMS rule, should have a stipulation that 

requires hospitals to maintain a certain level of infectious disease readiness. More or at 

least designated funding, should be made available to frontline hospitals that will likely 

bear the burden of limited preparedness but have higher odds of exposure to patients with 
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high-consequence pathogens prior to transfer to a treatment facility. The funding made 

available for viral hemorrhagic disease and other special pathogen response is primarily 

for the designated treatment centers due to the cost of maintaining biocontainment units. 

It is critical that the Hospital Preparedness Program not only ensure hospitals are focused 

on infectious diseases, but that such funds are not focused on a small subset of the 

hospital population.  

      Last, a review and revision of the tiered hospital approach to special pathogens 

treatment center approach. This is an area for not only future research, but one that 

requires policy changes. The top tier of hospitals that have the capacity to treat multiple 

patients with special pathogens can and should provide education for neighboring 

frontline facilities. The biocontainment units are rarely activated but are required to 

maintain quarterly drills. In addition to this requirement, it should be mandated that these 

facilities provide training and education for other hospitals to not only maintain 

competencies, but also facilitate communication and information sharing for frontline 

hospitals that so infrequently get it. This would provide frontline facilities with the 

opportunities to learn strategies for managing a patient with a special pathogen without 

having to invest in costly training at NETEC or other sites. Furthermore, drills would 

meet CMS requirements for the Emergency Preparedness Rule. There is a lot of potential 

for policy change to impact healthcare infectious disease response and IPC, but it requires 

including key stakeholders in the decision and acknowledgement of the PE existent in 

healthcare.   
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6.9. Future Research 
The analysis within this dissertation invariably leads to further questions. There are 

several areas of research that should be explored in the future to address gaps within the 

literature and hopefully support future policies. This dissertation has merely scratched the 

surface on the implications of PE within healthcare and IPC. In the following sections I 

have outlined several avenues for further research based upon the findings of my work, 

including more national data on all HAIs, IPC staffing recommendations, and cost-

benefit analyses of IPC efforts beyond CMS-associated HAIs. I also recommend further 

research into the efficacy of the tiered hospital approach to special pathogens 

preparedness in the United States. Lastly, I will discuss the need to assess the strategies 

and impact of private insurance companies penalizing hospitals for HAIs. 

       First, there is a desperate need for national surveillance and data on HAIs beyond the 

scope of those required for state reporting or CMS reimbursement. A recent study 

surveyed hospitals to compare 2011 versus 2015 rates of HAIs to assess if progress had 

been made.394 This study performed retrospective analysis based upon use of 

antimicrobials for treatment of an infection and then reviewed for the presence of a HAI. 

While this study found that the percentage of patients with a HAI decreased from 39.9% 

in 2011 to 37.5% in 2015, this was limited to 12,299 patients in 199 hospitals and only 

definitions for the five most common HAI types. Since little attention has been to other 

HAIs, like respiratory viruses or skin infections, the lack of data not only ensures 

                                                
394 Shelley S. Magill et al., “Changes in Prevalence of Health Care–Associated Infections in U.S. 
Hospitals,” New England Journal of Medicine 379, no. 18 (November 2018): 1732–44, 
https://doi.org/10.1056/NEJMoa1801550. 
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information asymmetry, but also does little to promote the problem of HAIs outside of 

those tied to CMS/CDC reporting. It is impossible to understand the scope of the problem 

without accurate and full data.  

      A second area for future research is one that focuses on the impact of IPC programs 

within their healthcare facilities. Like many prevention efforts, assigning value to those 

problems or infections prevented can be tricky, but a review of current programs and the 

impact of their efforts would be beneficial. APIC provides mega-surveys that give insight 

into the IPC profession and issues arising, but a more in-depth analysis as to the cost-

saving measures that can be utilized from IPC would be beneficial. There is little 

literature specifically in regard to IPC programs and their impact within their facilities, 

especially outside the scope of CMS reportable HAIs. Future research should focus on 

analyses of IPC efficacy in terms of staffing and HAI prevention capabilities, as well as 

cost-benefit analyses between IPC programs and HAI-associated CMS penalty 

prevention. Cost-benefit analyses must be performed to not only support the role of IPC 

programs, but also should expand beyond the reimbursement-associated HAIs. Such cost-

benefit analysis for IPC programs should also assess biopreparedness and staff safety 

(e.g. exposures related to IPC failures like poor isolation precautions). Consider the cost 

that Ebola-preparedness on hospitals across the United States, let alone the implications 

for the hospital in the Dallas cluster. Future research on these programs and the varied 

roles within healthcare organizations would provide insight into not only how they can be 

more effectively utilized, but also the general direction the profession has taken since the 

CMS non-payment rules and the Ebola virus disease outbreak in 2014.  
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      Third, review of the tiered hospital approach to special pathogens is desperately 

needed. This initiative was established during the height of an outbreak but has not been 

effectively tested. Further research is needed to assess the efficacy of this approach to 

high-consequence pathogens, especially with a disease that might be more contagious, 

like SARS-CoV. The existing approach also has a patient flow that goes from frontline to 

assessment hospital, and then to treatment hospital. This strategy effectively ensures that 

the healthcare workers from three hospitals are at risk for exposure, not to mention the 

transportation personnel. The efficacy of a strategy that requires a patient under 

investigation for a special pathogen to be transported across three hospitals is 

questionable and as this research has shown, requires three hospitals worth of healthcare 

workers to practice near perfect IPC processes. Future research should assess the 

functionality of this approach and if it encourages moral hazard among other hospitals, 

which could guide healthcare preparedness and biodefense policy. 

      Fourth, I suggest that research be done to define appropriate IPC staffing to support 

policy recommendations. The recommendations for IPC staffing have continued to 

shrink, from 1 full-time IP for every 100 inpatient beds to 1 for every 69 beds. Staffing 

metrics should be based upon the reporting requirements for the hospital, as well as the 

size of the hospital, number of intensive care beds (associated with more devices that 

increase risk to HAIs), administrative expectations for presence in outpatient clinics, and 

more. Creating algorithms for hospitals to establish defined IPC staffing needs based 

upon their unique features would be beneficial for both the hospitals/IPC programs, but 

also if staffing mandates are implemented. 
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       Lastly, there is a need for more exploration of the role that private insurance 

companies can play in strengthening implementation of IPC since such programs can 

have significant impact on patient care. Strategies for incorporating HAI penalties into 

private insurance coverage would help strengthen the case for making hospitals pay for 

their own IPC failures. Such research must establish clear guidelines and metrics, 

whether that be identical to CMS, or focus on the cost of extended care related to the 

HAI. Since it is likely that private insurance companies will move to such a model, strong 

research is needed to correct for the issues identified with the CMS approach.  

 
6.10. Conclusion  
HAIs pose a considerable social and economic burden upon society as one in thirty-one 

patients has at least one HAI on any given day. Emerging infectious diseases also present 

unique threats as U.S. hospitals are unprepared to manage such patients and healthcare 

facilities often act as amplifiers during outbreaks. IPC is a public good that represents the 

intersection of public health and healthcare, and when utilized appropriately, can prevent 

such infections. As healthcare facilities are the frontlines for infectious diseases and 

biological incidences, their utilization of and investment in IPC practices is critical to 

outbreak mitigation. Unfortunately, ensuring the healthcare market’s priorities are 

aligned with that of the public health and biodefense is challenging. Hospitals are a 

critical infrastructure within the United States but are mostly composed of private, profit-

seeking actors in a highly competitive marketplace. Competing interests and private 

determinations for what behavior is rewarded or punished, often run counter to the more 

costly needs of IPC and thus, biopreparedness. Despite evidence-based prevention 
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strategies and supportive cost-benefit analyses, IPC programs and efforts are 

inadequately resourced and underutilized. Previous efforts to correct the problems of 

HAIs and healthcare vulnerabilities to emerging infectious diseases have been of limited 

efficacy. These shortcomings are a result of neglecting the underlying PE within 

healthcare. This dissertation sought to evaluate these intervention failures, the role of 

IPC, and the continued presence of HAIs and healthcare outbreaks through a different 

lens – PE.  

       The profit-seeking behavior in the healthcare industry has led to several market 

failures, like under-provision of the public good that is IPC or negative externalities like 

HAIs. The need for government intervention to force hospitals to internalize costs of 

HAIs rather than benefit from their existence gives insight into an industry that surprised 

few when the CDC/CMS communique was released. Previous efforts to correct for 

market failures, like forcing hospitals to internalize the cost of HAIs, have been 

questionable in efficacy and efficiency. Beyond the impact of HAIs, this dissertation also 

addressed the market failures that lead to poor biopreparedness in U.S. hospitals. 

Outbreaks of emerging infectious diseases, like Ebola virus disease and SARS-CoV, have 

revealed the ability for hospitals to act as amplifiers for disease but also the innate 

challenges of ensuring IPC adherence in even the direst of situations. Despite the 

presence of these programs in hospitals, the culture of healthcare has viewed them as cost 

centers rather than the resource they truly are. The political economy prevalent in 

healthcare handicaps IPC and ultimately reveals gross systemic vulnerabilities in our 

healthcare and our national preparedness. The disjointed approach to reducing healthcare-
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associated transmission of disease, whether it be surgical site infections or emerging 

infectious diseases, reveals a healthcare system that views IPC as a burden and a 

government that fails to understand the private interests of these profit-driven actors. 

Furthermore, intervention efforts have struggled to find the right mix of incentives and 

penalties, leaving room for hospitals to game the system. In the face of mandated-HAI 

reporting, IPC programs have become over-burdened and their roles narrowed to that 

which hospital administrators deem a priority. The survey within this dissertation found 

that IPs report limited time for efforts that are a fundamental part of their duties, such as 

education and emergency preparedness. In the quest to correct market failures, 

government intervention has negatively impacted IPC programs and created a second-

generation of market failures. 

        Political economy has the potential to explain and help address the complex 

dynamics of IPC and the U.S. healthcare system. The PE framework provides an 

understanding for why IPC programs are used sparingly or not at all and how their efforts 

might run counter to the private interests of hospital administrators. Unfortunately, until 

we can address this underlying landscape in healthcare, little will change. IPC programs 

are at the nexus of public health and healthcare, acting as sentinels for infectious disease 

threats and a source for tacit knowledge. Recognizing their potential and investing in 

their utilization serves to combat market failures across the healthcare industry while 

enhancing U.S. health security. 
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Appendix A. Infection Prevention and Control Duties and Responsibilities395  
 
 
 

 
 

                                                
395 Ruth Carrico Ph D. et al., eds., APIC Text of Infection Control And Epidemiology, 3 edition 
(Washington, D.C.: Assn for Professionals in Infection, 2009). 
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Appendix B. “The Direct Medical Costs of Healthcare-Associated Infections in U.S. 
Hospitals and the Benefits of Prevention”.396  

 
                                                
396 “The Direct Medical Costs of Healthcare-Associated Infections in U.S. Hospitals and the 
Benefits of Prevention - Scott_CostPaper.Pdf,” accessed March 18, 2017, 
https://www.cdc.gov/HAI/pdfs/hai/Scott_CostPaper.pdf. 
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Appendix C – Data Summary of HAIs in the US: Assessing Progress (2006-2016), 
CDC, 2017397 

                                                
397 “National and State Healthcare Associated Infections Progress Report 2016 - Hai-Progress-
Report.Pdf,” accessed February 24, 2017, https://www.cdc.gov/hai/pdfs/progress-report/hai-
progress-report.pdf. 
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Appendix D – Comparison of HAIs (*indicates HAI is tied to CMS regulations) 
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Appendix E. Evolution to CDC Ebola PPE guidelines398 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

                                                
398 “Changes to Ebola Protection Worn by U.S. Hospital Workers,” The New York Times, 
October 15, 2014, sec. U.S., https://www.nytimes.com/interactive/2014/10/15/us/changes-to-
ebola-protection-worn-by-us-hospital-workers.html, 
https://www.nytimes.com/interactive/2014/10/15/us/changes-to-ebola-protection-worn-by-us-
hospital-workers.html. 
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Appendix F. Regional Treatment Network Capabilities Required by Tier399 

 
 
 

 
 
 
 
 
                                                
399 ASPR, “Regional Treatment Network for Ebola and Other Special Pathogens.” 
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Appendix G.  Infection Prevention Survey  
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Appendix H.  Infection Prevention Survey Free-text Responses 
 
 
 

Infection Prevention & Control Utilization 

What do you feel would make the infection prevention & control program at your facility 
more effective? 
Answered 98   
Skipped 18   

Respondents Response Date Responses 

1 
Dec 08 2018 
10:02 AM 

more support from admin outside of 
SSI/CAUTI/CLABSI 

2 
Dec 06 2018 
11:47 AM Adequate and proportional staffing 

3 
Dec 03 2018 
01:56 PM Increased FTE 

4 
Dec 03 2018 
09:04 AM 

An emphasis on what is important, cutting 
waste, and a reassessment of priorities. 

5 
Dec 01 2018 
04:45 PM 

more administrative support for things 
outside of the reporting.  

6 
Oct 15 2018 
09:56 AM 

More support and less attention on NHSN 
hais 

7 
Jul 25 2018 
07:19 PM More time allotted to the program. 
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8 
Jul 20 2018 
12:28 PM 

less focus on HAI investigation that's 
related to CMS-related reimbursement. 
We have 2 infection preventionists for a 
400+ bed hospital, so we're very 
understaffed, but are required to have a 
meeting within 48 hours of an HAI 
(NHSN-related) with staff and 
administration to identify what went 
wrong. Then monthly meetings. There is 
no attention to other HAIs. They also want 
us to focus on endo and other high-risk 
areas that have gained a lot of media 
attention. We have been denied more staff 
and when we've asked for drills related to 
Ebola or pandemic flu, emergency 
preparedness refuses and our VP refuses to 
push it.  

9 
Jul 17 2018 
11:13 AM more hours 

10 
Jul 13 2018 
10:36 AM Staffing and HR 

11 
Jul 11 2018 
07:17 AM More support from unit managers 

12 
Jul 11 2018 
07:05 AM 

Better support from leadership; developing 
a better rapport with floor staff; better 
financial compensation for IPs 

13 
Jul 10 2018 
09:27 PM More staff 

14 
Jul 10 2018 
02:29 PM 

Having an our additional CIC IP back- we 
were dropped form 3 IPs to 2 this past 
year.  

15 
Jul 10 2018 
02:03 PM 

We have a very good data mining system, 
that increased our productivity, but I feel 
like we need more secretarial support so 
we can devote more time with ICP 
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16 
Jul 10 2018 
10:07 AM 

Excellent relationship with administration, 
having CIC certification, based program 
off APIC best practice guidelines 

17 
Jul 10 2018 
09:34 AM 

Allowing us to set our own priorities 
instead of responding to mandates. 

18 
Jul 10 2018 
08:24 AM more employees 

19 
Jul 10 2018 
08:03 AM 

C-Suite having a better understanding of 
what we do and why, so they understand 
the importance of our jobs, rather than 
considering us an unnecessary position, 
that the government mandates them having 
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20 
Jul 10 2018 
06:59 AM 

It would be easy to say that more funding, 
more personnel, and more time would help 
(and it certainly would), but there are 
systemic issues within the entire national 
healthcare system and these shortages are 
merely a symptom of larger problems.  
Transparency is a wonderful thing, but we 
tend to lose sight of what's really 
important.  Regulations shed light and 
prompt focus on one area, while 
completely neglecting others.  The burden 
of reporting has begun to outweigh the 
benefits, as evidenced by the overall 
national plateau on HAIs.   
 
 
 
What would make my program more 
effective: 
 
-Widespread, visible Administrative 
support (they are supportive, but only from 
the background) 
 
-Elimination of hierarchal disparities when 
it comes to safety (an EVS worker should 
feel empowered to tell a doctor that he/she 
forgot to wash their hands and fear no 
reprisal) 
 
-Paradigm shift in the financial branch of 
the facility to stop viewing soft dollar 
savings as less important 
 
-Encouragement for the IP staff to 
participate in as many conferences as 
possible to maintain cutting edge 
knowledge, networking, and product 
advancements. 

21 
Jul 10 2018 
06:44 AM 

More financial resources to support 
sterilization and disinfection services and 
additional financial support for a fte or 
half fte employee to support staff 
education. 

22 
Jul 10 2018 
05:52 AM 

More FTE and an administrator that had 
some clue as to what we do. 
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23 
Jul 09 2018 
08:14 PM Fewer exposure/outbreak investigations.  

24 
Jul 09 2018 
07:17 PM Outsourcing infection control entirely 

25 
Jul 09 2018 
03:51 PM 

To actually be taken seriously. It is looked 
at as a requirement and not as an important 
part of safety for inpatients and outpatients 

26 
Jul 09 2018 
03:37 PM 

An additional part time IP that could take 
on the day to day isolation list, CMR's and 
daily rounds. 

27 
Jul 09 2018 
02:37 PM 

A specific budget separate from nursing 
budget.  I work in a behavioral health 
facility so we don't have any HAIs that 
NHSN is interested in.   

28 
Jul 09 2018 
01:37 PM 

I am in a stand alone behavioral health 
hospital, and our requirements for NHSN 
are a little different since we don't have 
Central lines, surgical patient, vents, etc...  
More Education and staff that would 
actually try something new or not just 
what is easier for them. 

29 
Jul 09 2018 
12:48 PM 

An additional 1-2 FTE and more 
centralized surveillance to afford the 
ability for clinical expertise and presence 
in the settings to occur, rather than sitting 
at my desk all day.  

30 
Jul 09 2018 
12:41 PM a 1/2 time or full time IP 

31 
Jul 09 2018 
12:40 PM 

We recently were provided an additional 
position. The hospital had taken away our 
manager position. After 3 years, they saw 
that it was needed - gave that position back 
to us & provided us another nurse. This 
was tied to our reporting of employee 
vaccination rates to NHSN. 
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32 
Jul 09 2018 
12:32 PM 

More staff, ability to validate staff work on 
reportable HAIs, money to educate IP staff 
& non-IP staff 

33 
Jul 09 2018 
12:23 PM 

Less time on surveillance and reporting. 
More time working with frontline staff.  

34 
Jul 09 2018 
12:15 PM 

regular environmental rounding and 
observation of practices 

35 
Jul 09 2018 
11:51 AM 

Increased buy-in by Administration and 
physician owners. 

36 
Jul 09 2018 
11:47 AM 

More staff and better work space, am in a 
cubical in an office with 7 others who are 
not Infection Prevention. No privacy or 
confidentiality. 

37 
Jul 09 2018 
11:24 AM 

Support and respect from non nursing 
leadership within the hospital and increase 
in FTE budget 

38 
Jul 09 2018 
11:15 AM 

We need more accountability placed on 
nursing and nursing management for their 
HAIs and device utilization.  ICC has been 
lacking physician quorum for > one year 
making it difficult to update policies. 

39 
Jul 09 2018 
11:00 AM More resources- additional FTE 

40 
Jul 09 2018 
10:58 AM 

We are a CAH and therefore our IC Team 
wears many hats.  It would be beneficial to 
our hospital to have a dedicated IC person 
with dedicated hours each week for IC 
instead of trying to squeeze it in between 
other responsibilities. 
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41 
Jul 09 2018 
10:44 AM 

A culture of prevention instead of reaction. 
Engaged and empowered frontline staff. 
Increased authority for the ICPs. 

42 
Jul 09 2018 
09:54 AM 

Administration and Senior leadership 
realize the importance of infection 
prevention 

43 
Jul 09 2018 
09:31 AM 

More IP's and a data person to educate 
patients and families and staff. Community 
outreach to infection prevention and 
decrease readmissions 

44 
Jul 09 2018 
09:26 AM 

add 1 staff 
 
simplify surveillance documentation 

45 
Jul 09 2018 
09:19 AM 

FT IP with more time to do this as 
opposed to a split position which also 
manages employee health 

46 
Jul 09 2018 
09:16 AM 

More support. Facility has 5 campuses 
with multiple needs, associated clinics and 
academic service lines.   Using current 
evidenced based literature (Delphi study 
etc..)  on the size of the institution and 
need, the infection control department 
requires 14 FTEs. The department needs to 
be moved out from quality as a stand alone 
service line and funded with the same 
resources as any other department within 
the facilities.  

47 
Jul 09 2018 
09:10 AM 

More time for rounding and 1 on 1 
discussions with staff 

48 
Jul 09 2018 
09:04 AM 

more education that is presented in a fun 
educational way not boring guidlines 

49 
Jul 09 2018 
08:58 AM More time for rounding on the floors 
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50 
Jul 09 2018 
08:57 AM 

I feel we already have a very robust 
infection prevention and control program 
at our facility. 

51 
Jul 09 2018 
08:56 AM 

More buy in from Administration and 
Nursing 

52 
Jul 09 2018 
08:56 AM 

More leadership 
involvement/accountability 

53 
Jul 09 2018 
08:55 AM 

Staffing improvements would definitely 
improve the IP&C environment, because 
staff would have the time to be more pro-
active than reactive and task-oriented. 

54 
Jul 09 2018 
08:40 AM 

A data analyst. This position would free up 
the IP for more effective environmental 
rounding at this facility. 

55 
Jul 09 2018 
08:33 AM 

A change in how infection prevention is 
viewed.  We are frequently viewed as the a 
bad guys/ bearer of bad news.  Until we 
are seen as bringing the data of what is 
occurring, there will be limited 
partnerships with nursing and quality to 
address the problems with the HAI rates. 

56 
Jul 09 2018 
08:31 AM Organizational priority 

57 
Jul 09 2018 
08:20 AM 

in response to question #14- i was 
pressured at a previous institution to "not 
report HAIs if I could justify the"- which 
is why I left.   
 
#15- I believe more FTE: we are a small 
institution with a ambulatory surgical 
center- I am a 0,8.  1.0 would be best for 
our program. 

58 
Jul 09 2018 
08:18 AM financial resources 

59 
Jul 09 2018 
08:08 AM Time out in the field with the staff. 

60 
Jul 09 2018 
08:05 AM More manpower 
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61 
Jul 09 2018 
08:03 AM 

Better understanding from administration 
and immediate supervisor as to what all 
goes into IF. 

62 
Jul 09 2018 
08:02 AM We are well supported by the C-Suite.  

63 
Jul 09 2018 
08:02 AM more time  

64 
Jul 09 2018 
08:01 AM More time to spend on patient units 

65 
Jul 09 2018 
07:56 AM 

Better training for nursing and 
accountability 

66 
Jul 09 2018 
07:55 AM Staff support for a full time IP.  

67 
Jul 09 2018 
07:53 AM 

Having more time to focus on the 
program.  I am also responsible for 
Employee Health and Disaster 
Preparedness. 

68 
Jul 09 2018 
07:51 AM 

We have total support from our executive 
administration. It is difficult sometimes to 
focus improvement efforts with the 
continuous reporting requirements and 
validation from the state. 

69 
Jul 09 2018 
07:37 AM 

More robust and uniform surveillance 
software across hospital systems, so much 
is still reliant on hand off report and 
patients word.   

70 
Jul 09 2018 
07:29 AM 

More help or less other responsibilities 
(CART/ Qnet auditing and reporting). 

71 
Jul 09 2018 
07:26 AM 

Helping people realize that infection 
prevention is everyone's responsibility  

72 
Jul 09 2018 
07:22 AM 

having more time to focus on staff 
educational needs 

73 
Jul 09 2018 
07:19 AM 

PA requires the reporting of all HAI's, 
with disclosure letters to patients/families. 
This takes a tremendous amount of time. 
More than 3 IP's per 100 beds would be 
very helpful. 
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74 
Jul 09 2018 
07:16 AM 

More support from administration, time 
and financial support for further 
education/training and professional 
organization membership (APIC), more 
time allotted in schedule to devote to 
infection control responsibilities (I also am 
responsible for quality data analyst, 
employee health, and administrative 
supervisor), buy in for enforcement of  
IPC policies from mid level leadership 

75 
Jul 09 2018 
07:12 AM 

I would love to have a person in a 
secretarial position.This would free up 
time to spend on the floor, making rounds 
and doing some education. I.T. help would 
also be significant with ready reports, etc.  

76 
Jul 09 2018 
07:10 AM Leadership support 

77 
Jul 09 2018 
07:09 AM informatics support 

78 
Jul 09 2018 
07:07 AM 

Being from a small rural critical access 
facility we are constantly trying to do 
more with less staff. we all wear multiple 
hats and we don't have problems with 
hospital associated infections so therefore 
less emphasis is placed on the infection 
prevention program. I would like more 
time to educate myself, watch webinars, 
attend conferences, etc to stay on top of 
what is current in the infection prevention 
world. I rarely get to do those things as 
there is always something else to do. 

79 
Jul 09 2018 
07:06 AM 

Additional IP to be out on the units instead 
of in the office at the computer 

80 
Jul 09 2018 
06:35 AM More engagement from the providers  
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81 
Jul 09 2018 
06:18 AM 

I have no ID Doctor for referals or any 
other onsite assistance. I also received 
only one day of face to face training when 
I started. I would like to have had more 
direct education/training and have more 
onsite support 

82 
Jul 09 2018 
06:17 AM 

Having a data person to enter into NHSN 
vs. an IP which would allow the IPs to 
focus on other priorities 

83 
Jul 09 2018 
06:16 AM More support from leadership.  

84 
Jul 09 2018 
06:10 AM A budget for special activities and rewards 

85 
Jul 09 2018 
06:08 AM 

A strong stance by upper management that 
mid and unit level managers must be 
committed to working with IP&C as 
facilitators for change 

86 
Jul 09 2018 
06:05 AM 

Adequate staffing.  We actually lost a 
position this year while they added more 
outside office practices. 

87 
Jul 09 2018 
06:00 AM 

Administrative help with policies by 
another nurse. No other IP makes is hard 
to not be tunneled.  
 
Also, I have 23 offsite clinics, schools and 
programs, so many regulations for all the 
different places.  

88 
Jul 09 2018 
05:58 AM 

More resources to focus on prevention 
rather than reaction and reporting of 
infections.  
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89 
Jul 09 2018 
05:58 AM 

If I was not the only Utilization Review 
nurse too. In a small CAH you are asked to 
wear several hats. At times I feel I would 
be a better prepared IP if I was not also the 
Employee Health Nurse and the Utlization 
Review Nurse. I am considered a 
coordinator but I certainly am stretched 
thin and trust me I don't get double the pay 
for the additional roles. Oh well, it's rural 
America and it is the job that keeps the 
lights on for my family.  

90 
Jul 09 2018 
05:41 AM 

better surveillance definition 
understanding by surgeons as well as 
better understanding by IPs.  It would be 
nice to have a mandated class to attend-not 
just the NHSN rollout yearly where you 
still have to multitask during the 
presentations 

91 
Jul 09 2018 
05:34 AM 

less time spent sitting at a desk doing data 
entry.  

92 
Jul 09 2018 
05:34 AM 

Additional manpower.  I am the director of 
infection prevention, quality, regulatory, 
privacy, compliance and risk. 

93 
Jul 09 2018 
04:57 AM adding another IP 

94 
Jul 09 2018 
04:39 AM 

We are very effective. A formatted 
program with supplies for Infection 
Control Week would be helpful. 

95 
Jul 09 2018 
04:34 AM 

greater independence in identification of 
infection prevention priorities 

96 
Jul 09 2018 
04:33 AM 

More resources for solo practitioners on 
best practices for disinfection and 
sterilization of equipment.  

97 
July 8 2018 
11:58 PM 

More time talking to staff, as 60% of the 
time, it works every time. 
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98 
Jul 08 2018 
10:57 PM 

We would be more effective if we were 
brought to the table when key decisions 
are made. We should be seen as co-leaders 
in the facility instead of barriers to 
decision making. We bring experience and 
evidence to the table that should be 
acknowledged.  

99 
Jul 08 2018 
02:47 PM 

An additional full time staff member or 2 
(we have 2.2FTEs). A director who was 
more hands-on.  
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