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Abstract 

PREPREGNANCY BODY MASS INDEX, PREVIOUS EXPERIENCE, AND EARLY 
BREASTFEEDING TERMINATION AMONG LOW-INCOME MOTHERS 

Doris Addo-Glover, Ph.D 

George Mason University, 2015 

Dissertation Director: Dr. Renee Milligan 

 

The positive benefits of breastmilk for both mothers and infants have been documented 

conclusively through numerous studies.  Breastfeeding is the recommended form of 

nutrition for babies.  The experience of breastfeeding is however challenging for women 

with prepregnancy body mass index (BMI).  Multiple studies have documented the 

relationship between above normal BMI and early termination of breastfeeding compared 

to normal BMI.  Additionally, previous experience has been shown to improve 

breastfeeding initiation and continuation, yet, little is known about the influence of 

previous experience and BMI on length of time spent breastfeeding.  Therefore, the 

primary purpose of this study was to determine the extent to which prepregnancy BMI 

and previous breastfeeding experience were predictive of early breastfeeding termination 

at four (4) weeks among postpartum low-income women.  A secondary analysis was 

conducted using a combined data set (n=434) of common variables from two studies: the 

Nurses' Intervention Project (n= 328), a randomized controlled study to determine the 
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effects of a breastfeeding intervention on postpartum women from 2003-2005; and the 

Infant Feeding Practices Study II (n=4902), a longitudinal survey of nutritional and 

dietary intake among prenatal and postpartum women from 2005-2007.  In this current 

study, the dependent variable is early breastfeeding termination and the independent 

variables are prepregnancy BMI and prior breastfeeding experience.  Potential covariates 

include race, maternal age, education, parity and type of delivery.  Three levels of 

statistical analysis were performed to describe the data: univariate and bivariate analysis, 

and multivariate binary logistic regression to determine variables that predict early 

breastfeeding termination.  The study was approved by the George Mason University 

Institutional Review Board.  Findings from the study will add to the body of knowledge 

on prepregnancy BMI, previous breastfeeding experience and early breastfeeding 

termination among low-income women.   
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Chapter One: Introduction 

Background 

Breastmilk is the most natural form of nutrition for babies.  Numerous studies 

have documented the positive benefits of breast milk for both mothers and babies (Ip, 

Chung, Raman, Trikalinos, & Lau, 2009; 2014; Quigley, Kelly, & Sacker, 2007; Sullivan 

et al., 2010).  Breast milk has protective and immunological properties that prepare 

babies for life outside of the uterine environment, immediately after birth and well into 

adulthood (Chirico, Marzollo, Cortinovis, Fonte, & Gasparoni, 2008; Field, 2005; 

Newburg & Walker, 2007).  The American Academy of Pediatrics (AAP) in concurrence 

with the World Health Organization (WHO) and the Institute of Medicine (IOM) 

recommend mothers breastfeed exclusively for at least six months and continue 

breastfeeding, complemented with solid foods for a minimum of one year (AAP, 2005; 

IOM, 1991; WHO, 2001) to reap the full benefits of breastfeeding.  Exclusive 

breastfeeding provides the most gains for infants such as reduced risk of allergies, 

respiratory and ear infection or otitis media (Chantry, Howard, & Auinger, 2006; Field, 

2005; Goldman, 2000; Ip et al. 2007) and, potential reductions in ovarian and breast 

cancer risks, Type II diabetes and cardiovascular disease for mothers (Dieterich, Felice, 

O’Sullivan, & Rasmussen, 2013). 
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 Among other benefits are the special bonding with babies mothers enjoy during 

breastfeeding, in addition to, an earlier return of the uterus to normal size, decreased 

postpartum bleeding, decreased rates of depression and increased child spacing (AAP, 

2005; Forster, McLachlan, & Lumley, 2006; Horta, Bahl, & Martines, 2007; James, 

Lessen, & American Dietetic Association (ADA), 2009).  Breastfeeding may also be a 

cost-effective method when compared to the expense of formula feeding (Pugh, Milligan, 

Frick, Spatz, & Bronner, 2002; Weimer, 2001).   

Despite the advantages to exclusivity, researchers have concluded that both 

mothers and babies received the benefits of breastfeeding even with only a few days or 

weeks of being fed human milk (Chantry et al., 2006; Ip et al., 2007, 2009).  

Consequently, the keys to success lie with promoting and supporting continued 

breastfeeding as a natural and an unequalled choice of nutrition for infants.  Evidence 

suggests that encouragement and advice from supportive health professional relationships 

influences breastfeeding performance without which the decision to terminate comes 

sooner, rather than later (Mok et al., 2008; Sikorski, Renfrew, Pindoria, & Wade, 2003).   

 The experience of breastfeeding is complicated and the process challenging for 

some mothers.  Women with high BMI before pregnancy are less likely to initiate 

breastfeeding and more likely to terminate the practice earlier than women of normal 

weight in the United States, Europe and Australia (Amir & Donath, 2007; Donath & 

Amir, 2000; Hilson, Rasmussen, & Kjolhede, 1997, 2004; Li, Jewell, & Grummer-

Strawn, 2003; Liu, Smith, Dobre, & Ferguson, 2010; Oddy et al., 2006; Sebire et al., 

2001; Wojcicki, 2011).  Unfortunately, many health care providers are unaware that 
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women with high prepregnancy body mass index (BMI) and obesity (BMI > 30) face 

unique challenges in breastfeeding (Mok et al., 2008). 

The reasons for early breastfeeding termination among obese women are multi-

factorial.  Reasons include a link to biological factors such as: delays in the release of the 

prolactin hormone and in lactogenesis or “let down” of breast milk; and reduced milk 

supplies that result from breasts with more fat tissues (Rasmussen, 2007).  Cesarean 

deliveries also contribute to a lack of breastfeeding initiation or continuation (Rasmussen, 

2007; Sebire et al., 2001).  Physiologically, large breasts become problematic for the 

baby who ineffectively attempts to latch onto nipples and breasts that are too big for tiny 

mouths (Chapman & Pérez-Escamilla, 1999).  A small number of studies have reported 

that women who are obese are also not comfortable with their body image and show 

reluctance to nurse in public (Mehta, Siega-Riz, Herring, Adair, & Bentley, 2012; 

Spencer & Grassley, 2012).  It appears that many women are not aware of these 

challenges as they prepare for child-bearing and may not understand the 

recommendations that potentially reduce their risks of serious illnesses during pregnancy 

and in later life, and also impacts breastfeeding decisions. 

Despite its classification as a preventable disease, the WHO reports that obesity 

afflicts over 300 million adults of all ages world-wide with the prevalence rate higher in 

women than in men (Ng et al., 2014).  In the United States, over 100 million adults, 

children and adolescents were reported to be obese in 2011-2012 (Ogden, Carroll, Kit, & 

Flegal, 2014).  Mortality risks from obesity-related conditions such as heart disease, 

cancer, stroke and diabetes, are among the top ten leading causes of death in the United 



4 
 

States (Bryant, Worjoloh, Caughey, & Washington, 2010).   

The 2013 Prepregnancy Risk Assessment Surveillance (PRAMS), which 

measures maternal and child health outcome indicators across the United States, reported 

prepregnancy obesity prevalence rates at 22.6% in 2009, compared to 21.9% in 2004 and 

17.6% in 2003 (Fisher, Kim, Sharma, Rochat, & Morrow, 2013; Huda, Brodie, & Sattar, 

2010; Kim, Dietz, England, Morrow, & Callaghan, 2007; Robbins, Zapata, Farr, 

Kroelinger, & Ahluwalia, 2014).  Obesity prevalence rates differed by race and 

ethnicity.  Among non-Hispanic Black women, the prevalence of obesity at 82% was 

much higher, when compared with 63.2%, 77.2% and 34.7%, among Whites, Latinas and 

Asian women, respectively (Ogden et al., 2014; Centers for Disease Prevention and 

Control [CDC], Behavioral Risk Factor Surveillance System [BRFSS], 2013).  The 

differential obesity prevalence rates and related co-morbidities, when coupled with 

adverse breastfeeding outcomes, signals the loss of potential benefits for improving 

maternal and child health.   

 Other conditions in the mother such as the advent of chronic and life threatening 

illnesses for PTB is a potential consequence of delivery at less than 37 weeks gestational 

age.  Unfortunately, child birth and delivery at less than term, may lead to neonatal 

admissions and hospitalizations (Cnattingius et al., 2013).  Breastfeeding initiation is 

often delayed in such situations, posing a singular challenge for meeting Healthy People 

2020 goals of 81.9% for infants ever breastfed and 60.1% target for continued 

breastfeeding for at least 6 months (Ogden et al., 2014; United States Department of 

Health and Human Services [DHHS], 2010).   
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Few researchers have explored the relationships among prepregnancy BMI, 

previous experience and breastfeeding outcomes.  Multiple studies have found that 

normal weight women with previous lactation experience were more likely to breastfeed 

for a longer duration and less likely to discontinue breastfeeding early in postpartum, 

when compared to first-time mothers (Bolton, Chow, Benton, & Olson, 2009; Ferris et 

al., 1987; Forster et al., 2006; Haas et al., 2006; Kloeblen-Tarver, Thompson, & Miner, 

2002; Tenfelde, Finnegan, Miller, & Hill, 2012). 

Women with high BMI have been strongly linked with older age, higher parity 

and low socio-economic backgrounds (Kitsantas, Gaffney, & Kornides, 2011).  Likewise, 

low-income women are less likely to breastfeed compared to high income women (Ryan 

& Zhou, 2006).  Consequently, low-income women with high BMI are less likely to 

initiate or sustain long term breastfeeding when compared to women with higher 

socioeconomic levels (Kitsantas et al., 2011).  In addition, other factors that affect 

breastfeeding initiation and duration include a woman’s intentions.  Researchers agree 

that regardless of BMI, the single most important determinant of whether a woman will 

breastfeed or not depends on intentions, (Ahluwalia, Morrow, & Hsia, 2005; DiGirolamo, 

Thompson, Martorell, Fein, & Grummer-Strawn, 2005; Forster et al., 2006).  Pre-

determined decisions or intentions predict the outcomes of breastfeeding initiation, 

duration and termination (Lee et al., 2005).  Amir and Donath (2007) reported a link 

among women with high prepregnancy BMI, breastfeeding intentions and lactation 

performance and recommended careful consideration of multiple factors for intervention 
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planning.  The literature however, does not shed light on the association between 

intentions and previous breastfeeding experience to improve breastfeeding rates.   

It is evident that a deeper knowledge of the relationships among the variables is 

needed to identify the needs of women with high BMI and obesity who are more at risk 

of early termination of breastfeeding compared to those of normal BMI to guide future 

planning.  This study evaluates the hypothesis of whether there is a relationship between 

prepregnancy BMI, previous experience and early breastfeeding termination among low-

income mothers.   

 

Purpose of the Study 

The objective of this secondary data analysis is to better understand the 

interrelationships among high prepregnancy BMI, characteristic factors and early 

breastfeeding termination in the lives of postpartum women from low-income 

backgrounds.  The primary purpose of this study is to determine the extent to which 

prepregnancy BMI is associated with early breastfeeding termination among low-income 

women.  The secondary purpose is to examine the relationship among prepregnancy 

BMI, previous experience, and early breastfeeding termination among low-income 

women.  Finally, the study will determine which characteristics of the mother (among 

age, experience, race, BMI, parity and type of delivery) are the best predictors of early 

breastfeeding termination by four weeks postpartum among low-income women.   

Research Question 

The specific research questions are addressed below.   
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Among low-income women: 

1. At four weeks postpartum, what is the relationship between 

prepregnancy BMI and early breastfeeding termination? 

2. At four weeks postpartum, what is the relationship among 

prepregnancy BMI, previous experience and early breastfeeding 

termination? 

3. At four weeks postpartum, which characteristics of the mother (age, 

race, experience, BMI, parity and type of delivery) are the best 

predictors of early breastfeeding termination? 

 
Based on the evidence low-income women with high prepregnancy BMI are more 

likely to discontinue breastfeeding by four weeks compared to women with normal BMI, 

and that there will be a difference in early breastfeeding termination and BMI.  Women 

with high prepregnancy BMI and no previous breastfeeding experience are more likely to 

discontinue breastfeeding by four weeks postpartum. 

Conceptual underpinnings of the study 

Giving the challenges of breastfeeding among women, an integrative life-span 

perspective approach is needed to guide breastfeeding promotion planning.  

Prepregnancy BMI and obesity have been directly linked to early breastfeeding 

termination, therefore an approach that recognizes previous and present factors, and 

relationships that contribute to prepregnancy obesity is a useful framework for 

programming.  Understanding risks, mitigating factors, the role of developmental stages 

coupled with past experiences within a woman’s life span, embraces a strategy that is 
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preventive and at the same time forward-thinking (Halfon, Larson, Lu, Tullis, & Russ, 

2014).   

LCHD framework.  Halfon and Hochstein (2002) defined a Life Course Health 

Developmental model (LCHD) as an appropriate framework for understanding diseases 

and interrelationships across ages and developmental stages.  As an individual progresses 

through life, the occurrences of unique situations and the revelation of underlying 

problems that are exhibited at critical stages of development provides an insight to 

understanding interrelationships and outcomes that may be linked to early breastfeeding 

termination.  The LCHD model emphasizes early preventive care, an important portal for 

preconception health teaching as a risk-reduction strategy, and one that will foster 

awareness of prepregnancy BMI and the potential for adverse outcomes.  The inclusion 

of risk-reduction strategies into the framework provides a comprehensive approach to 

understanding relationships among the main study variables, prepregnancy BMI, 

previous experience and early breastfeeding termination. 

Themes.  The LCHD framework emerged as an integrative model of several 

health components and ideas from social scientist (Halfon & Hochstein, 2002).  It is 

characterized by four main underlying themes: 

x Multiple determinants such as genetics, biology, behavioral and socio-economic 

status affects an individual’s health over time; 

x An individual’s health development is about interactions that are influenced by 

multiple determinants that either modify or create an adaptive situation; 
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x Risks and protective factors influence an individual’s health, leading to different 

trajectories or pathways of health development; and 

x The timing and occurrence of the influencing risks and protective factors may not 

only have a positive or a negative effect, but also impact the individual 

significantly. 

Trajectories.  Halfon and Hochstein (2002), define ‘macro-contexts’ or 

environments within which individuals exist as made up of socio-economic fabric, 

physical, family and cultural factors and a health system.  Within these factors are layers 

of multiple determinants that are interconnected and interact with each other through 

“macropathways” or trajectories and exert their influence on health development (Halfon 

& Hochstein, 2002).  “Macropathways” influence individual lives, physical activity and 

food consumption which in turn impact biological functioning.  Halfon and Hochstein 

define ‘health development’ as a creative and sustaining process that builds ‘optimal 

functional capacity and disease resistance’, underscoring the importance of interactive 

factors and a continuum of processes that result in a balance of ‘optimal’ and 

‘suboptimal’ (desirable or undesirable) outcomes over time.  Under the LCHD 

framework, high prepregnancy BMI was preceded by multiple influencing factors that led 

to above normal weight gain (Halfon & Hochstein, 2002).  The undesirable health 

consequences or suboptimal outcomes are the result of a poor trajectory of experiences 

that occurred during critical points of developmental compounded by external 

environmental factors.   
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Optimal or suboptimal health.  Within the LCHD model, determinants have the 

ability to interchange and exert influence at different developmental stages, which are in 

turn modified by risks and protective factors that ultimately define individual ‘optimal’ or 

‘suboptimal’ health outcomes.  Within the context of the study a continuum of 

environmental, physiological, biological and psychological risk factors influence early 

breastfeeding termination among women with high prepregnancy BMI.  The relationship 

and interactions between these multiple factors begin early, continues throughout the life 

course of the women and impact the development of healthy trajectories.   

Programming.  Early exposures to risk factors and the subsequent responses, 

coupled with the genetic make-up, results in ‘programming’ of effects (Halfon & 

Hochstein, 2002), a consideration that is important for policy-making in designing 

interventions for chronic conditions such as obesity.  ‘Programming’ is defined as the 

early occurrences of risks, exposures and responses that condition a person.  Over time, 

risk factors become more significant during ‘critical’ periods of development, occurring 

during childhood, adolescence and adulthood encompassing a woman’s reproductive 

years and creating opportune moments for enhancing health trajectories (Halfon & 

Hochstein, 2002). 

Critical Stages.  Halfon and Hochstein (2002) maintain that exposure to 

protective promotional strategies is important at critical stages such as during 

preconception, pregnancy and the postpartum period at the stage of adolescence and older 

adulthood.  Focusing early interventions at ‘sensitive’ periods during the childbearing 

years enhances the health trajectory for a sub-group of women who face challenges in 
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breastfeeding.  Protective factors include health promotion activities such as peer support 

from women with breastfeeding experience and lactation consultation, preconceptual 

counseling, and health care provider education, depending on the ‘critical’ period and the 

stage of development.  Breastfeeding benefits for the child and mother may provide 

additional incremental protective benefits to further enhance health.  Within the LCHD 

model, the cumulative effect of an individual’s experiences and environmental 

interactions at different life stages and transition periods, result in a range of outcomes or 

trajectories that are useful for explaining disease and illness pathways (Halfon & 

Hochstein, 2002).   

LCHD Theoretical Model 

The version of the LCHD theoretical model (Figure 1) appropriately identifies the 

balancing effects of increased and reduced risk factors; protective and promotional 

strategies that uniquely supports individual trajectories of health development (Halfon, 

Inkelas, & Hochstein, 2000).  This model lays the foundation for the framework to be 

applied within the context of the main study variables (Figure 2).  The two trajectories 

(Figure 1) reveal the cumulative effects of risk and protective factors at reduced or higher 

doses over time that lead to an ‘optimal’ or ‘suboptimal’ trajectory.  An example of a 

risk-reduction (RR) factor may be preconception teaching, which when applied at an 

early stage influences decisions about healthy maternal and infant feeding options such as 

breastfeeding (Ip et al. 2007; Misra & Grason, 2006).  Another example of a risk-

reduction factor during the postpartum period may be provided by experienced 

breastfeeding mothers, lactation consultants or community interventions and resources 
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provided by a breastfeeding support team (Pugh, Milligan, & Brown, 2001). 
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Application of LCHD framework: Prepregnancy BMI and breastfeeding  

Life course framework.  The relationship between prepregnancy BMI, previous 

breastfeeding experience and early breastfeeding termination may be viewed as a 

continuum through the lens of a life course framework.  The adapted life course 

framework (Figure 2) follows an individual developmental cycle from adolescence into 

adulthood that overlays the preconception, pregnancy and early postpartum period.  The 

LCHD provides a framework that identifies risks and protective factors, preventive 

strategies during critical points before childbirth, and in the early postpartum period.  

This model addresses the stage of the women by ages (18-23 years and 24 and greater) 

and at three critical points for intervention: prepregnancy, pregnancy and early 

postpartum as markers for addressing related issues among adolescents, young adults and 

older women.   

Life course model outcomes.  Figure 2 depicts the relationships between risks, 

protective factors, promotional strategies and expected outcomes for breastfeeding within 

a life course framework from preconception through pregnancy to the early postpartum 

periods.  The risk factors resulting from obesity which contribute to lactation 

performance include, morbidity from preeclampsia, hypertension, diabetes, early and 

preterm labor, surgery, hospitalizations, and the potential for mortality from 

complications such as a hemorrhage (Cnattingius et al., 2013; Lynch, Sexton, Hession, & 

Morrison, 2008; Seligman et al., 2006; Torloni et al., 2009a; 2009b ).  Other BMI related 

contributory factors to poor breastfeeding performance are delayed lactogenesis, large 

breasts and reduced milk flow (Hilson, Rasmussen, & Kjolhede, 2004; Lovelady, 2005; 
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Rasmussen, 2007).  A toolkit of promotion strategies are recommended to mitigate risks 

identified during prepregnancy, pregnancy and early postpartum stages that include: 

preconception counseling, breastfeeding education, early prenatal care and assessment, 

timely follow-up with providers after childbirth, and appropriate identification of 

lactation problems.   

LCHD model applicability.  In this study, the application of the LCHD is an 

appropriate model for addressing potential and actual risk factors and mitigating 

strategies within the context of developmental stages, life experiences and critical points 

in life to determine interventions that prevent early breastfeeding termination among 

women with prepregnancy BMI.   

 

 



15 
 

Prepregnancy BMI 
Early Breastfeeding Termination

• Morbidity
• Hospitalizations
• Preeclampsia/Eclampsia
• Hypertension
• Type 2 diabetes 
• Induced labor
• Preterm labor
• Cesarean section
• Risk of hemorrhage

• Extended hospitalization
• Infant hospitalization in 

intensive care 
• Lack of breastfeeding 

support
• Lack of lactation resources
• Cultural background
• Infant feeding intentions
• Delayed lactogenesis
• Large breasts
• Perceptions of reduced milk 

flow

• Overweight
• Obesity
• Risk of adverse pregnancy 

and birth outcomes
• Risk of obesity-related 

conditions
• Adolescent body image & 

self –esteem concerns
• Return to work or school

Prepregnancy
• Preconceptional Counseling
• Breastfeeding education
• Coordinated medical 

transitions
• Weight/ nutrition Counseling
• Physical exercise
• promotion
• Recognize the risks of high 

BMI prior to pregnancy
• Risk Reduction promotion

Pregnancy
• Early prenatal breastfeeding 

education
• Early prenatal care
• Promote early establishment 

of infant feeding intention 
• Meet and Greet women with 

breastfeeding experience
• Use of role models
• Early healthcare provider 

discussion and/or referral to 
lactation consultant  for 
overweight/obese women

Early post-partum
• Early identification of 

breastfeeding problems 
(post-delivery follow-up in 1-
2 weeks) 

• Role model/mentor guidance
• Create targeted strategy
• Healthcare provider 

counseling Lactation 
consultant referral

• Nutritional counseling

Healthy Development and Optimum Outcomes 
Decrease in early termination of breastfeeding

Early mitigation of risk factors 
Potential reduction of risk factors for next pregnancy

Prepregnancy Pregnancy Post-partum

Risk Factors

Promotion Strategies (Recommended Trajectory from preconception to post-partum)

Critical Point: Adolescence (< 20 years) through Childbearing Years (20-35 years)

 
 

Figure 2: Life Course Framework: Prepregnancy BMI and early breastfeeding termination 
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Conceptual and Operational Definitions  

 
Dependent variable.  The theoretical definition of the dependent variable is 

“early breastfeeding termination”.  In this sample, the operational definition of early 

breastfeeding termination is defined as the outcome of breastfeeding at one month of 

infant life, dichotomized into, 0= still breastfeeding and 1=not breastfeeding.  Other 

studies used date of termination as the definition for breastfeeding duration (Baker, 

Michaelsen, Sørensen, & Rasmussen, 2007; Hilson et al., 2004).  Early breastfeeding 

termination was also defined as: early cessation of breastfeeding (Amir & Donath, 2002; 

Baker et al., 2007; Kehler, Chaput, Tough, 2009; Kugyelka, Rasmussen, Frongillo, 2004; 

Li & Grummer-Strawn, 2002),  failure to sustain breastfeeding; and early 

discontinuation of breastfeeding (Vieira, Martins, Vieira, Oliveira, & Silva, 2010).   

Independent variables.  “Prepregnancy BMI” is the main independent variable 

in this study.  The concept of excess weight gain before pregnancy (prepregnancy) is also 

described theoretically as maternal obesity.  WHO (1995) defines maternal obesity as 

‘maternal prepregnancy body mass index’.  In this study, the operational definition of 

prepregnancy BMI is defined as normal above normal (overweight and obesity) to reflect 

increasing BMI.  Prepregnancy BMI is inconsistently defined in the literature and 

researchers often use the following descriptors: maternal overweight, maternal obesity, 

increasing BMI, high BMI, overweight and obesity prior to pregnancy (Donath & Amir, 
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2000; Wojcicki, 2011).  For purposes of this secondary analysis, prepregnancy BMI will 

be used interchangeably with maternal obesity.   

The theoretical definition found in the literature for the second independent 

variable, previous breastfeeding experience is prior breastfeeding experience (Haas et al., 

2006; Vieira et al., 2010).  The operational definition is defined as ever breastfed or tried 

to breastfeed (yes or no), in this study. 

  Other known variables.  Other variables, known confounders for prepregnancy 

BMI or maternal obesity in the literature are: maternal age, education, occupation, 

gestational age and infant’s birth weight (Kitsantas & Pawloski, 2010; Krause & 

Lovelady, 2010; Kugyelka et al., 2004; Li, Jewell, & Grummer-Strawn, 2003).   

Theoretical definitions of independent variables  

Age.  The theoretical definition of “maternal age” in breastfeeding literature is 

inconsistently described through several age groups.  CDC  data describes women 18-24 

years as late adolescents and also as young adults who are an at risk-group that are least 

likely to breastfeed for longer than three months (IFPS:“Infant Feeding Practices Study 

II: Data: Table 3.35 | DNPAO | CDC" ;  Centers for Disease Control and Prevention 

Morbidity and Mortality Weekly Report [MMWR] Surveillance Summaries, 2010.) The 

National Health and Nutrition Examination Survey (NHNES) reported data for women 

30 years and older who were more likely to initiate and continue breastfeeding 

(McDowell, Wang, & Kennedy-Stephenson, 2008) compared to women 20 and under.  

Other ages identified in the literature were women over 25 years and 30 and older groups. 
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The adolescent years 18 to 20 and less were defined as an at-risk group, 

consistent with the “identity versus role confusion” theorized by Eriksen (1959), and for 

whom the role of social relationships were critical (McLeod, 2013).  Eriksen also 

reported that within this age group were inherent vulnerabilities to the influences of 

peers, social pressure, and body image inhibitions (McLeod, 2013).  For the purposes of 

the secondary analysis, the vulnerabilities of the adolescent years increased the risk of 

failure to initiate or sustain breastfeeding.  WHO defined adolescence as less than 20 

years, and young people as 10-24 years and described these groups as growing and 

needing special attention (“WHO | Adolescent development,” n.d).  Disparities in 

breastfeeding rates were found within certain age groups, whereby, PRAMS data 

indicated that older women, 35 and greater were more likely to continue breastfeeding at 

four weeks (65.6%) than younger women less than 20 years (42.3%) in 2009.  Age is also 

a known covariate for breastfeeding in the literature (Abenhaim, Kinch, Morin, Benjamin 

& Usher, 2007; Kim, Dietz, England, Morrow, & Callaghan, 2007; Scott-Pillai, Spence, 

Cardwell, Hunter & Holmes, 2013; Torloni et al., 2009a).  The operational definition of 

age is the self-reported age of mother when breastfeeding stopped.  In this study, 

maternal age ranged from 18-47 and was dichotomized into 18-23 (1) and 24 and older 

(0). 

Body mass index.  Body mass index or “BMI” is defined theoretically as the 

relationship of a person’s weight (in kilograms or pounds) to height (as measured in 

meters squared, m/k2), and is highly correlated with the total body fat of an individual 

(IOM, 2009).  The CDC recommends BMI as a tool for comparing weight across 
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populations and for clinicians to assess excess weight in individuals (CDC, 2013).  

Multiple definitions of BMI adapted by researchers in the measurement and classification 

of BMI include the following: 

x Institute of Medicine (IOM),underweight, (<18.5); normal, (18.5-24.9); 

overweight, (25.0-29.9); obese, ( > 30), (IOM, 2009). 

x WHO, normal, (18.5 -24.99), overweight,( ≥ 25.0), pre-obese, (25.0 - 29.9), 

obese, (≥ 30); obese class I, (30.0-34.9); obese class II, (35.0-39.9), obese class 

III, ( ≥ 40.0), (WHO, 1995). 

x National Heart Lung and Blood Institute (“NHLBI, Calculate BMI”, n.d ): normal 

(18.5-24.9); overweight, (25.0-29.9); obese (30.0-34.5), (NHLBI, 2013).   

 BMI was also often calculated from prepregnancy weight and height (Hilson et 

al., 1997; Kugyelka et al., 2004; Liu et al., 2010).  In other studies, weight and height 

were self-reported (Donath & Amir, 2000; Li et al., 2003; Liu et al., 2010).  

Operationally, this study adapted the IOM definition of BMI: normal, 18.5-24.9; 

overweight, 25.0-29.9; obese, > 30 (IOM, 2009).  BMI was recoded into two levels for 

additional testing and was recoded as normal, 18.5-24.9 (0); and, above normal (1), or 

overweight and obesity (25.0 – 43.30). 

Race.  Researchers often use the theoretical definition provided by the Office of 

Management and Budget (OMB) revised 1997 standards for race classifications 

(“Revisions to the Standards: Classification of Federal Data on Race and Ethnicity,” 

1997.).  Race is classified into five categories as: White, African American or Black, 

Asian, American Indian or Alaska Native, Hawaiian or other Pacific Islander.  The 
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recommendations for standards on race included two ethnic categories: Hispanic or 

Latinos or Non Hispanic or Latino.  For this secondary analysis race two categories of 

race were identified: Black or African American and White race, therefore the 

operational definition for race is Black and White.  Black is defined as, a person having 

origins in any of the black racial groups of Africa; and White is defined as, a person 

having origins in any of the original peoples of Europe, the Middle East, or North Africa.  

Ethnicity was not reported in the combined study because of differences in reporting: one 

study reported race and ethnicity separately while the other collected race /ethnicity data 

together, making it impossible to match the variable for secondary analysis.  Disparities 

in breastfeeding rates by race have been reported.  The CDC Breastfeeding Report Card 

reported that initiation rates for low-income African American women have remained 

lower (60%) than for whites at (76.9%), despite overall gains in all racial groups 

(“Breastfeeding, Report Card” 2015).  Healthy People 2020 revealed that Black women 

had the lowest initiation and breastfeeding continuation rates at 6 months (“US DHHS: 

Healthy People 2020; 2010 Objectives,” 2020).  

Education.  PRAMS and BRFSS reports defined “education”, theoretically as, 

completion of at least 12th grade, high school and obtaining the General Educational 

Development (GED) or higher education (Robbins et al., 2014).  Among women 18 

through 44 years most women (89.7%) had at least high school/GED or advanced 

education in 2009; and, women of ages 18-24 (87.2%), 25-34 (89.9%) and 35-44 years 

(90.9%); and, non-Hispanic white women (94.7%) also reported high school/GED or 

higher education (Robbins et al., 2014; “CDC - BRFSS 2013 Survey Data and 
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Documentation,” 2014.).  In this study our operational definition of education is 

dichotomized into women with high school or less education (1) and any number of 

college years (0). 

Marital status.  The theoretical definition of “marital status” is described as: 

single, married, separated, divorced or widowed.  Being married is defined by source of 

support and which women say is important for breastfeeding.  Lack of support is often 

cited among the barriers to breastfeeding, although married women reported finding 

support in their partners (Kaufman, Deenadayalan, & Karpati, 2010; Wambach et al., 

2011).  The National Immunization Survey (NIS) reported that approximately more 

married women (87%) than single women (67%) ever breastfed among children born in 

2011, for any breastfeeding.(“Breastfeeding,” 2015)  The operational definition of marital 

status was dichotomized for this secondary analysis to single (1) and married (0). 

 Employment.  In the literature, the theoretical definition for “employment” was 

described as: women returning to work and planning to work in the first year of the 

baby’s life (Witters-Green, 2003; Pugh et al., 2001).  Employment status was also 

described as: temporarily unemployed, self-employed, works for someone else; part time 

only, homemaker (Fein et al., 2008; Pugh et al., 2010).  Researchers cited employment as 

an important indicator of whether a woman will continue breastfeeding or not 

(Rojjanasrirat, 2004;.  Women who planned to return to their previous employment often 

faced barriers that discouraged continued breastfeeding.  The operational definition of 

employment in this study was, employed, yes (0), and employment, no (1).  A supportive 

work place environment with positive supervisors and co-workers, and a breast-feeding 
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friendly atmosphere with resources in place, may reduce the risk of early termination of 

breastfeeding (Rojjanasrirat, 2004). 

  Previous breastfeeding experience.  Evidence exists to support the conclusion 

that women with previous history of breastfeeding, were more likely to initiate and 

continue breastfeeding compared to those with no experience (Dennis, Gagnon, Van 

Hulst, Dougherty & Wahoush, 2013).  Theoretically, previous breastfeeding experience is 

defined in the literature as prior breastfeeding experience (Haas et al. 2006; Kloeblen-

Tarver et al. 2002; Vieira et al. 2010); and breastfeeding cessation, also defined as date of 

discontinuation (Tenfelde et al. 2012); ever breastfed or tried to breastfeed in this study 

(1=yes; 2= no).  The operational definition for breastfeeding experience in this study 

was, women with one or more babies who have ever breastfed any of their previous 

children in this study and was dichotomized as yes (0) and no (1).   

Type of delivery.  Type of delivery is usually classified theoretically as “vaginal” 

or “cesarean” delivery.  Vaginal delivery may be spontaneous and include assistance by 

forceps or vacuum extraction and cesarean delivery (planned or unplanned).  A review of 

theoretical definitions of normal delivery pertaining to the type of childbirth by health 

and maternal/child associations provides an insight into concerns for women to have safe 

and healthy pregnancy outcomes without disruptions in normal physiologic functions.  

The World Health Organization (WHO) in a landmark report on “Safe Motherhood, Care 

in Normal Birth”, (1996), defined normal birth as "spontaneous in onset, low-risk at the 

start of labor and remaining so throughout labor and delivery.  The infant is born 

spontaneously in the vertex position between 37 and 42 completed weeks of pregnancy.  
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After birth mother and infant are in good condition" (“Safe  Motherhood. Care in Normal 

Birth: a Practical Guide,” 1996). 

 A consensus statement by American Alliance of Nurse Midwives (AANM), 

Midwives Alliance of North America (MANA), and the National Association of Certified 

Professional Midwives (NACPM), also defined a normal birth as a normal physiologic 

childbirth that promoted safe delivery and transition from the birth canal without 

interruptions and supported close mother-infant contact to facilitate breastfeeding 

(“Supporting Healthy and Normal Physiologic Childbirth,” 2013).   

Cesarean births are defined by ACOG, as, “extraction of the fetus (es) through an 

abdominal incision” (ACOG Technical Bulletin Number 159--September 1991).  Public 

health officials have remained vigilant of cesarean section rates and have welcomed the 

current decreasing trends compared to the steep rise (60%) from 1996 to 2009.  Birth data 

for 2014 (32.7%) showed a decreasing trend (32.2%) compared to 2013 cesarean rates 

(Martin, Hamilton, & Osterman, 2014).  Operationally, type of delivery is defined as a 

dichotomous variable and coded as where vaginal birth (0) and cesarean delivery (1). 

Parity.  The CDC Pregnancy Nutrition Surveillance System (PNSS) theoretically 

defines parity, a maternal health indicator as the number of previous pregnancies a 

woman has had for 20 weeks or more, whether carried to term alive or not, excluding a 

current pregnancy ("CDC, PNSS Health Indicators",  2011).  Primiparous women are 

defined as having no previous pregnancies and multiparity is defined as women who have 

had multiple pregnancies beyond 20 weeks gestation.  Multiparity has been shown to be 

predictive in contributing to breastfeeding intentions (Kloeblen-Tarver et al., 2002).  A 
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number of studies reveal that parity is a known covariate for breastfeeding initiation and 

duration (Kitsantas et al. 2011; Kugyelka et al. 2004; Krause et al. 2011); and, 

multiparous women are less likely to terminate breastfeeding early, compared to 

primiparous women (Hackman, Schaefer, Beiler, Rose, & Paul, 2014; Cohen et al., 2009; 

Stotland, Caughey, Breed, & Escobar, 2004;).  In this study, parity was operationalized as 

a dichotomized variable and recoded as 0 parity (1) and greater than one (0).  By 

definition, women with 0 parity were operationalized into the “no breastfeeding 

experience” group. 

Gender.  The variable gender was operationalized and dichotomized into male (1) 

and female (0). 

Smoking.  Theoretical definitions for smoking were provided by the CDC’s 

Pediatric and Pregnancy Nutrition Surveillance system (PedNSS). Surveillance results are 

reported for the following indicators: smoking three months prior to pregnancy, during 

pregnancy, for the last three months of pregnancy, and in early postpartum ("CDC, 

PNSS", 2011).    This secondary analysis focuses on operational definitions during the 

last three months of pregnancy and in early postpartum.  Smoking was dichotomized in 

this study where yes=1 and no=0.  PRAMS data (2010) revealed a decreasing trend 

among women who smoked and also reported that 12.3% of women smoked three 

months prior to delivery in 2010, compared to 13.3% in 2000.  A modest decreased trend 

was also found among women who smoked in early postpartum from 18.6% in 2000 to 

17.2% in 2010 in the United States (Tong et al., 2013).  Characteristics of the women 

who smoked revealed the highest rates among 20-24 years (25.5%), with less than a high 
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school education (24.5%) were on Medicaid insurance (24.3%), and who were more 

likely to smoke after delivery. 

Birth weight.  The weight of a live infant at birth is identified by the CDC as a 

maternal health indicator of birth outcomes.  In the literature, birth weight has been 

determined to be critical towards viability and has several categorizations theoretically 

(measured in grams): very low (< 1500), moderately low (1500 to 2500), low (<2500) 

normal (2500 to 4500) and high (>4500).  Very low birth weight infants are at an 

increased risk of respiratory and life-long chronic and neurological conditions 

(Cnattingius et al., 2013).  High birth weight ( > 4500) or macrosomia babies are also at 

risk of shoulder complications and mortality, compared to normal weight infants 

(Stotland, Caughey, Breed, & Escobar, 2004).  The risks for macrosomia include: history 

of macrosomia, prepregnancy BMI and weight gain, multiparity, age less than 20 years 

and history of gestational diabetes.  In addition, maternal risks for cesarean section also 

increase with macrosomia, and result in hospitalizations for both mother and infant, 

complications that are known to increase the risk of breastfeeding termination (ACOG 

Technical Bulletin Number 159--September 1991).  In this study, the operational 

definition of birth weight was the reported weight at time of delivery of infant birth that 

was described as a continuous variable. 

       Gestational age.  The CDC PNSS theoretical definition of gestational age is the 

length of time a woman was pregnant measured in weeks, from the date of the last 

menstrual period to the reference date.  Gestational age has been defined in the literature 

as: very preterm (20 to ≤32 weeks), moderate preterm (33 to ≤37 weeks), term (38 to ≤42 
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weeks), and postterm (≥43 weeks), overall (Cedergren, 2004; Chung et al., 2012; 

Cnattingius et al., 2013; James-Todd et al., 2013; Khashan & Kenny, 2009).  Preterm has 

also been defined as extreme (22-27weeks), very, (28-31 weeks) and moderate (32-36 

weeks) in the literature (Cnattingius et al., 2013).  In this study, the gestational age was 

treated as a continuous variable and was operationally defined as the reported gestational 

age, greater than or equal to 37weeks. 

Conclusion 

This section introduced the topic of breastfeeding, its’ properties and the benefits 

for both mother and infant.  Researchers have conclusive evidence that the best form of 

nutrition for babies is breastmilk and even a few days of exclusive breastfeeding was 

beneficial to the infant.  The relationship between prepregnancy BMI and early 

breastfeeding termination was also introduced as the focus of the secondary analysis.  

The LCHD framework is described as an appropriate framework that encompasses the 

preconception, pregnancy and postpartum stages while also considering risks and 

promotional factors that lead to optimum health and reduce the risks of breastfeeding 

termination among reproductive age women.  The early postpartum period is a critical 

time for early breastfeeding termination among women with prepregnancy BMI and 

maternal obesity, some of whom cease breastfeeding within a few days (Baker, 

Michaelsen, Sørensen, & Rasmussen, 2007; Hilson et al., 1997; Hilson, Rasmussen, & 

Kjolhede, 2006; Kugyelka et al., 2004; Oddy et al., 2006; Rutishauser & Carlin, 1992).  

The study variables were introduced and theoretical definitions identified to better 

understand the relationship with the dependent variable.  A review of the literary on 
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breastfeeding, prepregnancy BMI, overweight/obesity and related topics are described in 

Chapter Two.       
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Chapter Two: Review of Literature  

Introduction 

This chapter begins with a description of breastfeeding status in the US and is 

followed by a review of the literature related to early breastfeeding termination, 

prepregnancy BMI, breastfeeding experience and the relationships among the variables.  

Studies that have applied the conceptual framework, LCHD will also be reviewed.  The 

concept of maternal obesity touches on several aspects such as excess weight gain or high 

BMI before pregnancy (prepregnancy), during pregnancy (gestational) and postpartum 

(after delivery).  The World Health Organization (WHO) defines maternal obesity as 

‘maternal prepregnancy body mass index ("WHO BMI Global database", 1995).  The 

independent variable in this study is prepregnancy BMI.   

Measurements for BMI.  BMI is the relationship of a person’s weight (in 

kilograms or pounds) to height (as measured in meters squared, m/k2), and is highly 

correlated with the total body fat of an individual  (IOM, 2009).  The CDC recommends 

the use of BMI as a tool for comparing weight across populations and for clinicians to 

assess excess weight in individuals.  In publications, researchers operationalized the 

concept of maternal obesity by measuring maternal BMI as a proportion of weight and 

height.  BMI was calculated for prepregnancy weight and height in some ( Hilson et al. 

1997;  Kugyelka et al. 2004;) while in others studies, weight and height were self-
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reported (Donath & Amir, 2000; Li et al., 2003; Liu et al., 2010).  Self-reported weight 

has the potential to lead to recall bias and affect study outcomes.  However, 

underreporting is usually the concern in weight studies (Yoong, Carey, Este, & Sanson-

Fisher, 2013).  Li, Scanlon and Serdula, (2005) measured gestational BMI as a potential 

confounder by subtracting delivery weight from prepregnancy weight recorded as a result 

of the high correlation between the two variables.   

Data search.  A search was conducted in the following databases for publications 

about breastfeeding and prepregnancy BMI in English Language: Cinahl (Cumulative 

Index to Nursing & Allied Health Literature), The Cochrane Library, Proquest and 

MEDLINE (NIH National Library of Medicine), where 3,522 articles were located 

initially from all the data bases.  Following a review of abstracts, most publications were 

rejected because the articles’ focused was on child nutrition and obesity.  The remaining 

84 articles were reviewed for appropriateness with the main study variable, early 

termination of breastfeeding and BMI, and 13 were selected.  Two more articles were 

added from reference sources, making a total of 15 articles for literature review of early 

termination of breastfeeding and BMI.  The following key words were used in the search: 

breastfeeding; termination; early termination; cessation; continuation; discontinuation; 

intention; initiation; duration; maternal obesity; obesity; overweight; lactation; body 

mass index; prepregnancy; previous experience; and prior experience.  The final number 

of articles changed as more referenced sources from research studies, systematic reviews 

and commentaries that were not in the initial search were captured.  The databases were 

also searched for topics such as, reasons for early termination, adverse maternal and 
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neonatal risk factors and previous breastfeeding experience in addition to prepregnancy 

BMI and early breastfeeding termination.  For these other topics, 34 articles were 

selected for review, including systematic reviews of longitudinal studies.   

Breastfeeding Status in the US 

Human milk and breastfeeding are the most natural choices of nutrition for babies  

(AAP, 1997, 2005; James et al., 2009; IOM, 2009).  Breastfeeding status in the US 

however continues to be at lower rates than is desired and an overview of the trends and 

underlying factors is of importance in understanding the current campaign to increase 

breastfeeding rates. 

Trends.  Historical trends reveal a significant shift in infant feeding practices 

with the promotion of commercialized formula nutrition in the early 20th century (IOM, 

1991).  Between 1936 and 1940, 77% of babies were breastfed in the United States, 

however, by the 1970’s, only 25% of mothers across racial groups chose to breastfeed 

their infants (IOM, 1991).  The decrease in breastfeeding practices and the preponderance 

of the evidence of positive benefits of human milk for both the infant and mother, led to a 

national campaign to establish breastfeeding as a health priority and to develop national 

targets to promote breastfeeding among women (James et al., 2009; IOM, 2009).  The 

following breastfeeding indicators were defined as goals and reflected in Healthy People 

2020 Objectives for the nation: (1) Ever breastfed, (2) Breastfeeding at six months, (3) 

Exclusive breastfeeding at three months (4) Exclusive breastfeeding at six months.   

National goals.  Healthy People 2020 and the Centers for Disease Control and 

Prevention (CDC) set a target of 81.9% for breastfeeding initiation of all babies 
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discharged from the hospital and 60.6% for continued breastfeeding at six months 

postpartum (United States Department of Health and Human Services [DHHS], 2010).  

Exclusive breastfeeding goals were also established at 46.2% and 25.2% at three and six 

months, respectively.  Breastfeeding was endorsed by the AAP for at least six months 

because of the nutritional, immunologic and developmental properties found in breast 

milk (AAP, 2005).  The CDC Breastfeeding Report Card (2014), reports overall current 

breastfeeding initiation rates at 79.2%, and 6 month breastfeeding duration rates at 

49.4%, depicting a positive upward trend since 2003 (previously 72.6% and 39.1%, 

respectively for children born in 2011.   

Race and ethnicity.  Breastfeeding initiation and duration rates vary by sub-

populations and the most current reports are of children born in 2008 (Table 1).  Asian 

and Pacific Islanders are the only group of women who have exceeded the target of 81.9 

% established for Healthy People 2020 (CDC, 2014).  African American women have the 

lowest initiation and breastfeeding continuation rates at 6 months (Table 1). 

 

Table 1 
Breastfeeding rates by race and ethnicity (of infants born in 2008) 

 
Race/Ethnicity (2008) Breastfeeding 

Initiation  
(Infants Ever 
Breastfed), Percentage 
(%) 

Duration of Breastfeeding 
(Infants Breastfed at 6 
Months) 
Percentage 
 (%) 

 
American Indian or Alaska 
Native  

 
71.2 

 
45.7 
 

Asian  88.5 68.1 
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Native Hawaiian or other 
Pacific Islander 

73.3 47.0 

Black and African American 60.4 30.4 
White only 76.9 46.4 
Hispanic or Latino 80 45.2 
 
Note.  Adapted from Healthy People 2020, Race and Ethnicity data for breastfeeding 

 

Income levels.  Findings from the National Health and Nutrition Surveys 

(NHANES), 1999-2006 revealed that breastfeeding rates also varied by income levels as 

reported in 2008 (McDowell et al., 2008).  In the total population, fewer (57%) infants 

were breastfed among low-income women compared to those from high income 

backgrounds (74%) from 1999 to 2006 (McDowell et al., 2008).  The PedNSS which 

monitors the nutritional status of low-income families, reported a slight increase of babies 

ever breastfed (66.3%) but only about a third (26%) continued breastfeeding by six 

months overall in 2011.  Disparities were more evident in non-Hispanic Blacks and non-

Hispanic Whites (CDC Report Card, 2014; McDowell et al., 2008).  Among low-income 

women enrolled in the Special Supplemental Nutrition Program for Women, Infants and 

Children (WIC), 67% of Black mothers initiated breastfeeding compared to 61% of white 

mothers and 91% of Latinas (Hurley, Black, Papas, & Quigg, 2008).  Black and white 

mothers discontinued breastfeeding by an average of 3.5 and 3 months respectively, 

while Latinas breastfed for a mean of 5 months (Hurley et al., 2008).   

Properties of breastmilk  

Researchers who have spent many years studying the potential benefits of human 

milk concluded that breast milk was the best form of nutrition for babies (AAP, 2005; 
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ACOG, 1985; American Dietetic Association, 1986; Forste, Weiss & Lippincott, 2001; 

IOM, 2009).  The debate over breastfeeding has been shaped to a large extent by the 

conclusiveness of the evidence of the benefits of breastfeeding which has shaped the 

campaign to promote breastfeeding as best for babies.    

Potential immune benefit.  Walker (2010), described breast milk as the gold 

standard for protective nutrients as it is composed of protective and immunological 

properties that prepare babies for life outside of the uterine environment, immediately 

after birth and well into adulthood ( Field, 2005; Newburg & Walker, 2007).  Colostrum, 

the milk produced during the early stages of breastfeeding contains high proteins, 

vitamins, minerals, defensive antibodies and receptors that ward off infection and protect 

the babies gut against unwanted and harmful pathogens that may exist within the mothers 

body (AAP, 2005; Chirico et al., 2008).  As a newborn, an infant does not have a mature 

enough biological defense or response mechanism to counteract the effects of a pathogen 

infection (Goldman, 2012; Kau, Ahern, Griffin, Goodman, & Gordon, 2011), therefore 

the composition of initial milk flow is highly suitable to the infant’s biological needs.   

Breast milk aids in the growth and development of the gastrointestinal parts of the 

infant’s body, thereby making it possible for essential nutrients critical for human growth 

and development such as proteins, carbohydrates, lipids, vitamins, minerals and other 

nutrients to be absorbed and properly digested by infants (IOM: Nutrition During 

Lactation, 2009; AAP, 2012).  Within the gut, it is critical to build defenses to ward off 

harmful pathogens (Walker, 2010).  This is particularly helpful to preterm infants because 

breast milk allows the colonization of the right kind of bacteria into the gut to develop 
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gastrointestinal defenses and reduces the risk of inflammatory responses to which they 

are particularly prone (Isolauri, 2012; Kau et al., 2011; Walker, 2010).   

Preterm and infectious diseases.  The composition of breastmilk also adjusts to 

the needs of the premature infant, builds their immune system, allows time for the 

infant’s defense and protective components to develop at the same pace with physiologic 

functions and creates a future tolerance for different foods (Goldman, 2000; Walker, 

2010).  Sullivan et al. (2010) in a study of preterm infants receiving human breastmilk 

showed a 77% reduction in the incidence of necrotizing enterocolitis (NEC), a disease 

that is particularly dangerous for the preterm infant, compared to babies receiving 

formula.  In addition, babies who were not breastfed had a higher risk of diarrheal 

infections than breastfed babies (Chirico et al., 2008; Quigley, Kelly, & Sacker, 2007).  

Other researchers also found that the risk of new gastro-intestinal infections in babies was 

reduced by 64% when breastmilk was fed and two months after breastfeeding stopped  

(Duijts, Jaddoe, Hofman, & Moll, 2010;  Ip et al., 2007; 2009; Quigley et al., 2007). 

Exclusive breastfeeding benefit.  Babies benefit from a reduced risk of allergies 

and ear infections or otitis media with exclusive breastfeeding (Ip et al., 2007).  

Breastfeeding lowers the risk of ear infections by as much as 50% when babies are 

exclusively breastfeed, and by 23% even with one day of receiving human milk (Chantry, 

Howard, & Auinger, 2006; Ip et al., 2007; 2009).  Infants have a 72% reduction in the 

risk of contracting respiratory infections when they receive exclusive breastmilk for at 

least four months (Field, 2005).  The evidence, however for respiratory illnesses and 

allergic skin conditions, such as eczema, is mixed as a result of small sample size 
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limitations and design flaws (Field, 2005).  In this study, exclusive breastfeeding was not 

studied because it was not established in the Nurses Study’. 

Benefit to mothers.  During breastfeeding, mothers also benefit from the special 

closeness with their babies, in addition to an earlier return of their uterus to normal size, 

decreased postpartum bleeding, decreased rates of depression, increased child spacing 

and the potential to reduce cervical, ovarian and breast cancer risks with exclusive 

feeding (AAP, 1997; Dieterich et al., 2013; Forster et al., 2006; Grossman et al., 1990; 

James et al., 2009; Lee et al., 2005).   

Early breastfeeding termination 

It is of critical importance to understand why women terminate breastfeeding 

early in order to develop strategies that match their needs for promoting breastfeeding.  

The following review focused on the reasons why women terminated breastfeeding early 

as well as on the challenges and barriers encountered.  Special challenges facing women 

with prepregnancy BMI will also be explored in these sections.   

Early breastfeeding termination is defined loosely in the literature as: early 

cessation of breastfeeding (Amir & Donath, 2002; Baker, Michaelsen, Sørensen, & 

Rasmussen, 2007; Kehler et al., 2009; Kugyelka et al., 2004; Li & Grummer-Strawn, 

2002); failure to sustain breastfeeding; and early discontinuation of breastfeeding (Vieira 

et al., 2010).  Other studies used date of termination as the criteria to define breastfeeding 

duration (Baker et al., 2007; Hilson et al., 2004). 
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Reasons for early breastfeeding termination 

Viera et al. (2010) conducted a study (n=1309) to determine the risk factors for 

exclusive breastfeeding discontinuation from a cohort study of mother-child dyads that 

were followed in 2004.  Data were retrieved from maternity units and collected 72 hours 

after birth and over a consecutive two month period.  Women and babies with medical 

complications were excluded from the study.  The researchers found that the following 

four factors were significantly associated with breastfeeding discontinuation: prior 

breastfeeding experience, a fixed feeding schedule, pacifier use and cracked nipples.  The 

highest risk was found with the use of pacifiers after adjustments (OR 1.53, 95% CI, 

[1.34-1.76-1.46]).  One limitation of the study is that it did not report demographic 

characteristics.  In addition, the authors may have introduced a form of bias by measuring 

only the variables of interest.   

Kehler (2009) studied a group of mother-infant dyads who were previously 

enrolled in a pilot study to increase support for breastfeeding during pregnancy in 

Canada.  In the current study (n=791) the objective of the researchers was to explore why 

most mothers did not breastfeed for up to six months and to determine the characteristics 

for breastfeeding cessation.  The women completed a computer-assisted questionnaire.  

Early cessation was defined as breastfeeding duration less than six months.  The findings 

were different from an earlier report on exclusive breastfeeding (Viera et al., 2010).  The 

results showed 28.4% of women stopped breastfeeding by six months.  Compared to 

normal weight women, overweight (BMI 25.0-29.9) and obesity (BMI ≥ 30) were among 
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significant contributory factors for early cessation of breastfeeding.  The risk for obesity 

doubled after multivariate analysis was performed (OR 2.13, 95% CI [1.29, 3.53]).   

 Other significant associations were found among mothers who worked full time 

or returned to work within a year (OR 2.26, 95% CI, [1.40,3.62]), and had less than or 

equal to 12 years of education (OR 2.18, 95% CI [1.42-3.36]) consistent with other 

findings (Ahluwalia et al., 2005; Kehler et al., 2009).  Additionally, researchers found 

that anxiety, depression, lack of support and smoking during pregnancy also increased the 

risk of early breastfeeding termination.  The strength of the study may be limited by 

recall memory of details of a past event and medical history.  The characteristics of the 

sample may not be generalized to low-income women as most of the women in this study 

were older, married, highly educated and with higher income.   

Alhuwalia et al. (2005), used PRAMS data from ten states to determine why 

women stopped breastfeeding (n=17,199) in a large study from 2000-2007.  

Breastfeeding duration was categorized into: < 1 week, 1 to 4 weeks and > 4 weeks).  

BMI was characterized as high (< 26-29) and very high (> 29).  Reasons for stopping 

breastfeeding were also divided into: household responsibilities, individual reasons and 

circumstances as related to time of breastfeeding cessation.  The sample characteristics 

included women who were older (30 years and older), single, smoked, had low birth 

weight babies and participated in WIC.  Given the breastfeeding culture of this sample, 

most of the mothers initiated breastfeeding (68%) and 51% continued for greater than 

four weeks of which, 31% of those who continued stopped breastfeeding within two to 

six months.  Older women were among those who initiated breastfeeding, consistent with 
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other studies (Kehler et al., 2009).  Overall the reasons for stopping breastfeeding at four 

weeks among this sample of women included, sore nipples, perceptions of not having 

adequate milk supply, infant difficulties with breastfeeding and perceptions of infant 

insatiety as well as returning to work or school (Ahluwalia et al., 2005).  Despite the 

decline in breastfeeding in Canada, the study showed higher breastfeeding rates among 

the sample of women in the higher income group beyond four weeks (Kehler et al., 2009) 

compared to those with lower income.  Research into studies that compare low-income 

breastfeeding mothers in both settings will add to the body of knowledge on the topic.   

Sweden has a notable breastfeeding culture, but recent decreases had been 

recorded particularly in the first month following childbirth.  Gerd et al. (2012) in a 

cohort longitudinal study in Sweden reviewed data from 2007 to 2008, to explore factors 

that led to breastfeeding cessation by one month.  A sample of women (n=2,666) were 

recruited between one to two weeks postpartum and followed up to five years after 

completing a questionnaire.  The results showed that by week one, 97% of women were 

breastfeeding compared to 89% in the second month (Gerd et al., 2012).  When asked 

about their reasons for stopping breastfeeding, mothers linked breastfeeding cessation 

with breastfeeding problems (OR 2.96 95% CI [2.14, 4.07], p < 0.06) such as perceived 

insufficient milk production, nipple soreness and infant latch-on difficulties. 

Lewallen et al. (2006), also found that most women who stopped breastfeeding, 

cited insufficient milk as the most common reason (34%), followed by painful nipples or 

latch-on problems (24.7%) in a qualitative study of mostly white women (n=399).  In 

weeks one and two, 16.5% and 18.1% of women stopped breastfeeding, respectively, 
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compared to 34% by week eight.  Researchers found that maternal age and education 

were not significantly associated with breastfeeding discontinuation.  The authors 

concluded that breastfeeding problems were mostly preventable and the first month was a 

critical period for cessation where timing support appropriately was important (Gerd et 

al., 2012).  Vieira (2010) also reported that cracked nipples were significantly associated 

with exclusive breastfeeding in the first four weeks after childbirth (RR 1.25, 95% CI, 

[1.09, 1.43]).  Other studies also reported that the first week was the most crucial time for 

mothers to receive supportive services in order to counteract difficulties and prevent early 

breastfeeding cessation and considered four weeks to be too late to act  (Ertem, Votto, & 

Leventhal, 2001).  Low-income women frequently cited “fear of difficulty or pain during 

breastfeeding”, “poor maternal health at delivery”, the need to “return to work” and 

“infant breast rejection” for not breastfeeding (Hurley et al., 2008). 

 Determinants of early cessations by race.  Among a sample of racially diverse 

low-income women (n=457), Ertem et al. (2001) examined the determinants of early 

breastfeeding cessation in a longitudinal study.  More than half the women were of Black 

race, (56%), Puerto Rican (34.4%), averaged 22 years of age, single (75%), with at least 

12 years of education and did not have to return to work or school (72%).  Breastfeeding 

discontinuation was defined as “very early”, by two weeks, and “early”, by two months.  

A non-participating group was used as the control and the sample of breastfeeding 

women randomly split into the two groups.  There were no differences found among the 

two groups (Ertem et al., 2001).  The data were derived from semi-structured interviews 

of women who delivered within 48 hours and during postpartum telephone follow-up 
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contacts at weeks one and two.  Mother’s knowledge, attitudes, beliefs and confidence 

levels for continued breastfeeding were also analyzed.  In this study, young age and 

education were significantly associated with breastfeeding discontinuation at two weeks 

and two months, inconsistent with other findings on age (Gerd et al., 2012). 

The results revealed that among 27.4% of breastfeeding mothers, 26.6% 

discontinued breastfeeding at week one and 32.1% between two weeks and two months.  

A more than doubling effect took place by two and four months where 77.4% and 88.2%, 

discontinued breastfeeding, respectively.  The rate of discontinuation, calculated by 

dividing non-breastfeeding women by study participants at the weeks of interest was 

37.5% in weeks one and two 11.3% at two months, and 5.9% at four months.  The study 

has limitation in the small sample size and therefore the interpretation of results should be 

taken cautiously.  However, the intensity of the analysis in determining the rate of 

discontinuation made it possible to generalize to populations with similar characteristics.  

Multivariate stepwise logistic regression showed that at two weeks, mothers who lacked 

the confidence to continue breastfeeding up to two months were at risk (ARR, 2.39.  95% 

CI, [1.94-2.71]); and the belief that the baby had a preference for formula milk (ARR, 

1.68, 95% CI, [1.04, 2.71]) independently predicted breastfeeding termination.  By two 

months mother’s lack of confidence increased and was almost twelve times higher than in 

those who were confident.  Based on their findings, the authors recommended that 

interventions be tailored prior to the first week of breastfeeding (Ertem et al., 2001).   

Conclusion.  In summary, studies consistently found that the reasons for early 

breastfeeding termination included difficulties such as nipple soreness and latch on 



41 
 

problems.  Inadequate mother’s supply of milk, dried breastmilk and infant preference for 

bottle formula were also strong reasons for early termination of breastfeeding.  Mother’s 

reasons for discontinuing breastfeeding by four weeks because of returning to work, 

however, is one that is not preventable and outside of the control of the mother, health 

care professionals and support systems.  Its impact has far reaching consequences for 

society and more research is needed to determine if it is an independent predictor of 

breastfeeding cessation.    

Factors that reduce breastfeeding  

The reasons for reduced breastfeeding in overweight and obese women are not 

clear and studies are not conclusive but several hypotheses exist about risk factors that 

affect breastfeeding initiation as well as the duration of breastfeeding (Rasmussen & 

Kjolhede, 2004; Rasmussen et al., 2006).  It is suggested that the reasons for 

breastfeeding failure among overweight and obese women are more related to biological 

and mechanical problems (Chapman & Pérez-Escamilla, 1999; 2000; Dewey, Nommsen-

Rivers, Heinig, & Cohen, 2003; Lovelady, 2005; Rasmussen, Hilson, & Kjolhede, 2001; 

Rasmussen & Kjolhede, 2004).  A critical review of studies is needed to understand the 

underlying problems related to obesity and breastfeeding. 

Biological Factors 

Hormones and chemicals.  Hormones and chemicals play an important role in 

the immediate child birth and in lactogenesis II or “let-down” of breast milk.  

Progesterone, prolactin, glucose, insulin, leptin and estradiols are examples of hormones 

and chemicals that impact the immediate delivery phase (Neville & Morton, 2001).  



42 
 

Reduced progesterone levels after childbirth triggers the onset of copious milk secretion 

in lactogenesis II which needs concentrations of prolactin and cortisol to work effectively 

(Neville & Morton, 2001).  Some researchers have theorized that adipose tissue or fat 

retained high levels of concentrated progesterone (Azziz, 1989) in obese women 

compared to normal weight women, resulting in the possibility of a delay in lactogenesis.  

The literature is not clear about the role of prolactin response to infant suckling which is 

also associated with the release and flow of breastmilk (Kopelman, 2000).  In addition, 

glucose is critical to breast milk production and is impacted by any impairment in 

lactogenesis II.  Studies among obese rats found low levels of insulin concentrations after 

delivery and before lactation (Shaw, Rasmussen, & Myers, 1997).  It is also not clear if a 

drop in insulin affects lactation performance.  Researchers have reported on high levels of 

estrogen that exist in the body prior to delivery and drop rapidly after childbirth and 

delivery of the placenta (Rasmussen et al., 2001).  Despite these findings, the relationship 

among hormones, chemicals and increasing BMI remains unclear.   

Delayed lactogenesis.  Rasmussen and Kjolhede (2004) examined whether 

prepregnancy BMI or maternal obesity at child birth was associated with biological 

factors such as a delay in lactogenesis II and decreased prolactin response to suckling that 

are known to promote lactation.  The actions of the hormones and chemicals of interest 

(prolactin, insulin, estradiols, progesterone, leptin and glucose), were compared by 

standard measurement techniques among obese and normal weight women (Rasmussen 

& Kjolhede, 2004).  The study recruited women from prenatal clinics, during labor and 

after child birth.  Blood samples were drawn within 48 hours of delivery (before 
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discharge) and approximately seven days later (during clinic visit); before breastfeeding; 

and within 30 minutes after blood draws.  Prepregnancy weight and height were retrieved 

from medical records.  Prepregnant BMI, < 26 (n=23) was defined as normal weight and 

overweight/obese as > 26 (n=17).  Prolactin response to suckling, the main variable was 

measured by the value obtained in the difference between when breastfeeding started and 

completed 30 minutes later.   

The results showed that infants of overweight and obese mothers increased suckle 

time by approximately 23.2 minutes, compared to normal weight mothers at 15.3 

minutes, (p < 0.0005) at seven days postpartum.  Researchers also confirmed the 

hypothesis of a reduced prolactin response to suckling (reduced milk production and 

flow) at 48 hours (p < .05) but not at seven days which is consistent with other findings 

that women gave up breastfeeding during the time of milk production (lactogenesis II).  

Hilson et al. (2004) revealed that prepregnancy BMI was negatively associated with the 

timing of lactogenesis II, the onset of copious milk secretion almost immediately after 

childbirth.  One study limitation is that the researchers did not measure duration, of 

breastfeeding.  It seems logical to conclude that reduced prolactin response associated 

with shorter duration may contribute to poor lactation performance and early termination 

of breastfeeding.  Another limitation is that the study combined obese and overweight 

and did not use the recommended BMI cut-off standards which may have impacted the 

results, since there was little differentiation in BMI. 

Rasmussen and Kjolhede (2004), also reported decreases in estradiol, 

progesterone, leptin, glucose and insulin levels, none of which reached significance, but 
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overweight and obese women had 30-40% higher insulin level than normal weight 

women, which is consistent with the risks of GDM among overweight and obese women 

(Sebire et al., 2001; Zhang, Meikle, & Trumble, 2003). 

Timing of lactogenesis II.  Dewey et al. (2003) found an incidence rate of 56% 

in delayed onset of lactogenesis among overweight and obese women who underwent 

emergency cesarean sections compared to 26% among normal weight women.  

Overweight and obese women with BMI > 27 had a higher risk of experiencing delayed 

lactogenesis than those with lower BMI (2.58, 95% CI, [1.07, 5.22], p <0.035).  

However, the researchers cautioned about the use of generalizing their studies since the 

characteristics of obese women were different from normal weight women.  Researchers 

found that the strongest link between breastfeeding and delayed onset of lactogenesis II 

was found among obese and overweight primiparity or first time mothers, (Rasmussen et 

al., 2001).  More in-depth understanding of this relationship among first time mothers is 

necessary for planning interventions. 

      Delayed onset of lactogenesis II .  Hilson et al. (2004) studied pregnant women 

(n=114) recruited from a prenatal WIC clinic in a rural setting in 1998, in one of the first 

studies that examined the relationship between prepregnancy BMI, psychosocial and 

behavioral predictors of delayed lactogenesis and higher early breastfeeding termination 

rates.  Participants responded to oral interview questions and a psychosocial 

questionnaire about infant feeding methods, and lactogenesis within five days after 

delivery.  Prepregnant weight was self-reported and defined as prior conception weight.  

Women were grouped by IOM criteria: overweight (29.0), or obese (≥ 29.0) with no 
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further classifications.  Lactogenesis was timed and defined as “coming in” early if in 

less than 72 hours and late onset if milk was reported as coming in greater than or equal 

to 72 hours.  The results showed that prepregnant BMI was significantly predictive of 

delayed onset lactogenesis (OR, 1.08, [1.0, 1.2], p <.04) with an even stronger association 

when the women was a first-time mother.  Delayed onset of lactogenesis was strongly 

associated with short duration of breastfeeding.  The association between first-time 

mothers and prepregnant BMI suggested that women were entering prenatal care with a 

history of obesity that was not related to previous pregnancies.  However, the large 

number of primiparous women recruited may have influenced this finding.  The study has 

a limitation in the small sample size, other studies have had similar findings of the 

relationship between delayed lactogenesis and first-time mothers (Rasmussen et al., 

2001).  Rutishauser and Carlin (1992) found the same inverse relationship between 

higher BMI and less duration of breastfeeding. 

Adiposity and medical risks.  Another biological explanation brought forward 

by researchers was that, the adipose or fat pads in the breast tissues of obese women did 

not provide a direct conduit for the milk to flow, lending themselves to reduced milk 

supplies after delivery (Rasmussen & Kjolhede, 2004).  Obese women were also at high 

risk of medical problems such as diabetes and hypertension that lend itself to caesarian 

deliveries and reduce mother’s milk flow, a process that is yet to be clearly understood by 

researchers (Rasmussen, 2007; Sebire et al., 2001).  Researchers are only able to explain 

these factors recently, after examining fat laboratory rats, mice and cows who exhibited 

lactogenesis and reduced milk supply (Rasmussen, 2007). 
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Breastfeeding difficulties.  Mok et al. (2008) compared breastfeeding practices, 

perceptions and behaviors of prepregnant obese women with normal weight women in a 

prospective nested case control design study (n=1432).  A proportion of the cohort 

(n=111) from a hospital obstetric database in France who were obese were matched 

against normal weight women (n=111) serving as the control group from March to 

October 2005.  Demographic information and mother-infant characteristics were obtained 

from hospital charts and from an obstetrics database.  Mothers responded to a 

questionnaire before discharge from the hospital.  Those who initiated breastfeeding 

received a telephone interview at one and three months post partum.  BMI was measured 

by: normal weight, 18.5 ≤ BMI < 25; overweight 25 ≤ BMI <30; and, obese ≥ 30.  Of the 

total sample of prepregnant obese women, 48.2% initiated breastfeeding versus 64.4% of 

normal prepregnant weight women (p < .01).  No significant difference was found in the 

proportion of infants receiving breast milk at one and three months.  Obese women were 

more likely to use nipple shields and complained of difficulties with initiating 

breastfeeding, problems such as cracked nipples, compared to normal weight women 

(Kehler et al., 2009; Lewallen et al. 2006).  Obese women reported inadequate milk 

supply as the central reason for breastfeeding discontinuation, (55.2%) compared to 

normal weight women (33.3%), reportedly due to inadequate infant weight gain, fatigue 

and return to work.   

Despite difficulties obese mothers were no more likely to stop breastfeeding than 

normal weight women and continued with partial breastfeeding as opposed to full 

breastfeeding for up to three months in this study (Mok et al., 2008).  The researcher 
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suggested that they may have gained efficacy and motivation to continue.  This finding 

has major implications for practice and for promoting breastfeeding among the obese.  

More than half of the women breastfeeding at one month in the reference group 

continued to breastfeed at three months, including obese women.  Other studies identified 

breastfeeding difficulties as a risk factor for discontinuing breastfeeding at less than four 

months (Gerd et al. 2012; Kehler et al. 2009). Obese mothers were also less likely to seek 

professional help in early postpartum (p < 0.01) at three months.   

There is the chance that obese women may breastfeed up to three months (Mok et 

al., 2008), but it appears that supportive services need to be in place to address 

breastfeeding difficulties and inadequacies in milk supplies by week one (Ahluwalia, Li, 

Morrow,  2012; Ertem et al., 2001; Gerd et al., 2012). 

Mechanical Factors  

Physical and other factors.  Researchers have also suggested that large breasts 

pose a problem for the baby who ineffectively attempts to latch-on to breasts and nipples 

too big for their small mouths (Chapman & Pérez-Escamilla, 1999).  In addition, the 

large breast tissue may be pressing down on the babies face and making it difficult for the 

mother to assume tradition positioning techniques for feeding the baby (Babendure, 

Reifsnider, Mendias, Moramarco, & Davila, 2015).  Lactation consultants have for years 

guided women towards appropriate breastfeeding positioning, such as the “football hold” 

for infants with obese mothers, but most women once discharged from the hospital do not 

have access to such professional resources at the time they most need help, when 

lactogenesis II begins.  The intervention by the BST counseled mothers, taught new 
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breastfeeding techniques and guided the women through challenges and barriers that 

were encountered during breastfeeding in early postpartum ( Pugh et al., 2010).   

 Obese women may be less comfortable with their body image and may be 

reluctant to nurse in public (Mehta et al., 2012).  Additional risk factors that discourage 

breastfeeding among the obese include, young age, first-time mothers, low-income, and 

low educational levels (Kitsantas et al., 2011).    

  Conclusion.  Many providers are unaware of the challenges faced by overweight 

and obese women after discharge from the hospital and without guidance.  Biological 

factors are difficult to understand and researchers continue to struggle with hormonal and 

chemical physiological processes that inhibit lactogenesis.  Physical factors require the 

expertise of consultants who are familiar with different strategies for breastfeeding that 

encourages suckling and boosts confidence levels to continue breastfeeding past the first 

few weeks, such as was provided by the BST intervention team.  The results of studies to 

reduce the risk factors of breastfeeding are continuing to find solutions for the 

challenging problems overweight and obese women face.  More research is needed to 

advance the knowledge on breastfeeding risk factors among women with high BMI. 

 High Prepregnancy BMI or Maternal Obesity 

Risk of adverse maternal and neonatal outcomes.  High Prepregnancy BMI has 

been linked to adverse pregnancy and birth outcomes that include pregnancy induced 

hypertensive disorders, pregestational diabetes and diabetes mellitus, cesarean section 

deliveries and macrosomia, (O’Brien, Ray, & Chan, 2003).  The risk and complications 

of these conditions increase as BMI advances (Abenhaim, Kinch, Morin, Benjamin, & 
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Usher, 2007; Chung et al. 2012; Zhang et al. 2003), thereby reducing the chances for 

successful breastfeeding.  Researchers have found that changes in metabolic state as a 

result of obesity impacts both mothers and neonates.  A review of the literature found 

several studies in Europe and the US with conclusive evidence of the association between 

prepregnancy BMI and adverse maternal and neonatal outcomes.  Different 

classifications of BMI and cut-off points were used by researchers making comparisons 

uneven.  Studies in Europe and the UK used samples from homogenous populations that 

may not be representative of some US populations.  Except for a few studies, BMI weight 

measurements were taken from self-reports which have the potential for underreporting 

but may be mitigated (Yoong et al., 2013).  The few studies that measured ethnicity and 

race drew differential conclusions.  This section will cover a review of studies on 

hypertensive disorders, diabetes and gestational diabetes mellitus (GDM), preterm births 

or (PTB) delivery, cesarean delivery, and to a lesser extent, macrosomia and increased 

length of hospitalization.  A few of the major obesity-related problems such as 

thromboembolitic disorders and fetal complications have not been discussed, 

intentionally because they are beyond the scope of this project. 

Hypertensive disorders.  The etiology of hypertensive disorders among pregnant 

women remains largely unexplained, however, maternal obesity has been found to be a 

contributory factors in most studies (Callaway, Prins, Chang, & McIntyre, 2006; 

Cedergren, 2004; Ehrenberg, Dierker, Milluzzi, & Mercer, 2002; Lu et al., 2001; 

Robinson, O’Connell, Joseph, & McLeod, 2005). 

BMI and Hypertensive disorders.  Several studies have reported conclusive 
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evidence of an association between prepregnancy BMI and preeclampsia or hypertensive 

disorders (O’Brien et al., 2003).  A systematic review of 13 longitudinal, retrospective 

cohort studies (n=1,390,226) revealed the relationship among the two variables to be 

linear and persistent.  As BMI increased, the risk of pregnancy induced hypertension was 

magnified when compared to that of normal weight women (O’Brien et al., 2003).   

Researchers from an independent smaller study (n=62,346) examined data from 

the Perinatal Information System (SIP) in Argentina to determine the contributions of 

obesity and overweight to adverse pregnancy outcomes (Hauger, Gibbons, Vik, & 

Belizán, 2008).  BMI was categorized by WHO classifications and was calculated from 

self-reported weight and height measured during prenatal visits.  Among the sample of 

low-income urban Latin American women, 19.3% were overweight and 8.2% obese.  The 

results showed that overweight and obese women were at higher risk with obese women 

at three times the risk of normal weight women (AOR, 1.55, 95% CI, [1.30,1.86]; AOR, 

3.10, 95% CI, [2.54, 3.78]) respectively.  The results were not different even where 

adjustments were made for age, parity, education, smoking, history of cesarean sections, 

chronic hypertension, diabetes and gestational diabetes (Hauger et al., 2008).   

A group of researchers performed a secondary analysis of data derived from a 

clinical database of antepartum services provided to women between 2003 and 2006 

(Ehrenthal, Jurkovitz, Hoffman, Jiang, & Weintraub, 2011).  The researchers studied 

whether prepregnancy BMI independently predicted pregnancy-induced hypertension 

(PIH) such as gestational hypertension, mild preeclampsia, severe preeclampsia and 

eclampsia.  Among the sample of women (n=16582) from mixed suburban and urban 
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backgrounds, 46% had prepregnancy BMI > 25 and were older, white, married, 

multiparous and owned private insurance.  In this study, Ehrenthal et al. (2011) used 

NHLBI classifications for BMI measurements: normal weight, (18.5-24.9), overweight, 

(25.0-29.9), obese (30.0-34.9), severely obese (35.9-39.9) and extremely obese (≥ 40.0).  

The study also addressed pregnancy weight gain which other studies did not measure 

(Ehrenthal et al., 2011; Hauger et al., 2008).  BMI was calculated from self reported 

weight and height.  Women with BMI greater than 25 participated in the study.  Overall, 

the results revealed that the odds of chronic hypertension were at least four times higher 

when compared to normal weight women (OR 4.73, 95% CI, [3.85, 5.81]).   

Among nulliparous women the risks of PIH increased with the progressive 

increase in BMI (overweight to obesity) after adjusting for covariates.  The high odds 

ratio compared to other findings may be due to the high percentage of multiparous 

women (64%) in the sample and an overrepresentation of overweight and obese women 

(46%) that impacted the results (O’Brien et al., 2003).  Among other findings, race and 

pregestational diabetes was also significantly associated (p < 0.001) with increased BMI 

(Hauger et al., 2008).  The two studies were different in sample size, mix of population, 

BMI measurements and classifications, yet similar results were obtained to show the 

increased risks for women who entered prepregnancy with high BMI (Abenhaim et al., 

2007; Ehrenthal et al., 2011; Hauger et al., 2008).  The study by Ehrenthal et al. (2011), 

also confirmed the predisposition of women with PIH to the risk of chronic hypertension 

in the future (Ehrenthal et al., 2011; Smith, Pell, & Walsh, 2001).   
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In a US-based study, Chung et al. (2012), also studied the association between 

prepregnancy BMI and adverse pregnancy outcomes in a sample (n=436,414) of 

overweight and obese (44%) women of diverse races.  Approximately 50% had more 

than a high school education, prenatal care in the first trimester and private insurance 

which is not typical of low-income women (Ng, Cameron, Hills, McClure, Scuffham, 

2014).  BMI was measured by using self-reported weight and height and classified by 

WHO standards into normal weight, (18.5-24.9), overweight, (25.0-29.9), obese class 1 

(30.0-34.9), class II (35-39.9), and obese class III (≥ 40) or morbidly obese, prior to 

pregnancy (Chung et al., 2012; Hauger et al., 2008).  The results showed increasing 

gradients of BMI classes were significantly associated with gestational hypertension and 

eclampsia among overweight and obese women (O’Brien et al., 2003; Scott-Pillai et al., 

2013).  The risks for gestational hypertension and eclampsia were two times higher when 

overweight women (OR, 1.71, 95% CI, [1.65, 1.76]), were compared to Class III obesity, 

(OR, 4.22, 95% CI, [3.97, 4.49]), respectively. 

In the United Kingdom (UK), Scott-Pillai et al. (2013) found obese Class III, 

BMI, ≥ 40 women were more than 6 times at risk of pregnancy-induced hypertensive 

disorders (OR 6.6, 95% CI, [4.9, 8.9], p < 0.001) compared to normal weight women.  

Overweight women were also significantly associated with PIH (OR 1.9, 95%, CI, [1.7, 

2.3], p<0.001).  In this retrospective cohort study (n=30,298), weight and height were 

measured and reported from clinical data and WHO classifications were used to 

categorize BMI.  Scott-Pillai et al. (2013), however, did not distinguish preeclampsia and 

gestational hypertension diagnosis from pregnancy-related hypertension and therefore 
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individual attributable risks could not be assessed.  Not having this distinction may also 

be a contributory factor to the high odds ratios reported in this study compared to others 

of similar design (Hauger et al., 2008).  The strength of the study is in the decreased 

likelihood of underreporting, since weight was measured and not self-reported as in other 

studies (Chung et al., 2012; Ehrenthal et al., 2011; Hauger et al., 2008).  The study 

adjusted for age, parity, year of birth, social deprivation, smoking, gestational diabetes 

and hypertension (Scott-Pillai et al., 2013).  The researchers also found that as BMI 

increased, so did age and parity (Chung et al., 2012; Ehrenthal et al., 2011; Huang et al., 

2014; Zhang, Meikle, & Trumble, 2003).  Owens et al. (2010), did not find an association 

by age, but their study was limited by a smaller sample size (n=2329). 

Sebire et al. (2001), in an earlier retrospective cohort study of maternal obesity 

and adverse pregnancy outcomes in the UK, classified BMI differently from Scott-Pillai 

et al. (2013) who used the WHO classification in their study.  The researchers reported an 

increased risk of preeclampsia, (OR 2.14, 95% CI, [1.85, 2.47]) for women with BMI > 

30 (Sebire et al., 2001).  The sample was fairly homogeneous by race, even though the 

researcher included race in the demographic characteristics, outcomes were not stratified 

by race and ethnicity (Sebire et al., 2001). 

Zhang et al. (2003), analyzed the association between severe hypertensive 

disorders, including severe eclampsia and maternal morbidity and found a differential 

impact of maternal obesity by race (Ehrenthal et al., 2011).  This was the only other study 

that measured race.  Data were reviewed over a 10 year period from a National Hospital 

Discharge data base from 1988-1997.  The results showed an increase in severe 
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complications, particularly among black women, who had a 1.5 fold higher risk of 

preeclampsia and eclampsia compared to other races (Zhang et al., 2003).  The authors 

reported that a limitation of the study was that women who were recruited from a large 

urban hospital for this study were more likely to have a high incidence of pregnancy-

related complications which may increase the risk of not breastfeeding (Zhang et al., 

2003). 

Gestational Diabetes Mellitus.  Gestational diabetes mellitus is defined as a lack 

of carbohydrates tolerance that results in high levels of glucose in the blood or 

hyperglycemia during pregnancy that impacts approximately 2-5% of pregnancies 

depending on population characteristics and screening methods (ACOG Practice Bulletin 

No.  30, 2001).  It is associated with significant morbidity and the potential risks for both 

mothers and their infants to develop Type 2 diabetes in later life, (ACOG Practice 

Bulletin No.  30, 2001; Dabelea et al., 2008) however, women usually resort to their 

preglucose levels after child birth.  Women with high BMI are more likely to have 

pregnancy-induced diabetes (Dennedy & Dunne, 2012, p. 100; Ehrenthal et al., 2011; 

Hauger et al., 2008; Owens et al., 2010; ; Torloni et al., 2009b).   A systematic review of 

70 published observational studies on gestational diabetes mellitus (GDM), and 

prepregnancy BMI reported evidence of the association among the two conditions 

(Torloni et al., 2009b).  The authors found that obese (>30) women were almost four 

times as likely to have GDM (OR 3.76, 95% CI, [3.31, 4.28]) compared to normal weight 

women.  Among the moderately obese (30-35) and severely obese (>35), the odds were 

much higher (3.01, 95% CI, [2.34, 3.87]; OR 5.55, 95% CI, [4.27, 7.21]), respectively.  
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The results remained unchanged in studies that adjusted for risk factors such as family 

history, ethnicity, age, parity, smoking and weight gain (Torloni et al., 2009b).  Chung et 

al. (2012), also reported the risk of diabetes during pregnancy was three times higher 

among increasing BMI groups and among overweight (25.0-25.9) and Class III (≥ 40) 

obese women (OR, 1.74, 95% CI, [1.69, 1.80]; OR, 4.72, 95% CI, [4.46, 4.99]), 

respectively when WHO classification were applied.  Researchers in this study did not 

mention the influence of gestational weight gain on the results and given that most of the 

women had a previous birth history, it is reasonable to assume higher risks of adverse 

pregnancy outcomes will be found among this sample of women (Chung et al., 2012).   

 Baci, Üstüner, Keskin, Ersoy and Avşar, (2013), found that GDM was more 

frequently diagnosed in overweight and obese women as BMI increased compared to 

normal weight women (p< 0.05), consistent with other findings (Torloni et al. 2009b), but 

the small sample size (n=614) is a limitation in the only prospective cohort study found.  

Compared to the normal weight woman, the unadjusted OR for overweight and obese 

women were 3.01 and 5.55 respectively (Baci, Üstüner, Keskin, Ersoy, & Avşar, 2013).  

The odds ratio was reported but confidence levels were not presented.  The small sample 

size is a limitation that indicates the lack of power.  It is also not clear when pregnancy 

BMI was measured even though the first glucose tests were administered at the initial 

visit. Splitting BMI into four levels as reported in Baci et al. (2013) was not consistent 

with other classifications and therefore difficult to compare to other studies. Factors that 

contribute to GDM and PIH however, have also been linked to BMI (Zhang et al., 2003). 
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Kim et al. (2013) studied GDM among a cohort of prepregnancy overweight and 

obese women stratified by race and ethnicity.  Data were analyzed from hospital 

discharge and birth records from 2007-2009 in California.  The sample (n=1,131,904), 

was representative of a diverse population of Whites, Hispanics, Blacks and 

Asian/Pacific Islanders.  Prepregnancy diabetes was used to describe both pregestational 

and gestational diabetes.  BMI was measured by WHO classification.  The results showed 

GDM prevalence increased as BMI increased from 8.8% to 18.8% among overweight and 

class III obese women, respectively consistent with a previous study in Florida (Kim, 

2007).  Researchers found 65.7% of women with GDM were overweight (29.2%) or 

obese (36.5%) and the associated risks are evident in the increased relative risks (RR) for 

overweight, (OR 1.8, 95% CI, [1.8, 1.9]), Class I Obesity, (OR 3.7, 95% CI, [3.6, 3.7]) 

and Class II obesity, (OR 4.6, 95% CI, [4.5, 4.7]), consistent with other findings 

(Abenhaim et al., 2007; Chu et al., 2008; Chung et al., 2008; Cnattingius et al., 2013; 

Dennedy & Dunne, p.100, 2012; Ehrenthal et al., 2011;  Owens et al., 2010; Ray, 

Vermeulen, Shapiro, & Kenshole, 2001; Scott-Pillai et al., 2013).  Researchers adjusted 

for age, parity and nativity which are known confounding variables. 

 Kim et al. (2013) are among the few that measured race and ethnicity.  The 

authors reported that Blacks and American Indians had the highest GDM prevalence rates 

(p < 0.001) based on prepregnancy BMI.  The study may be generalizable to certain 

populations in the US because of the diversity among the sample.  The findings may be 

replicated in a geographical area with similar characteristics.  The authors suggested 

cultural, genetic and body fat distribution factors including acculturation may have 
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influenced the results, however, the strength of the study lies in the large sample size 

(Kim et al., 2013).   

GDM has been linked to an increased risk of cesarean sections and macrosomia in 

infants in addition to the mother’s future development of Type 2 diabetes.  Women who 

develop GDM remain at risk for the same condition during subsequent pregnancies in the 

future (Torloni et al., 2009b). 

Cesarean deliveries and BMI.  Several studies have reported increased cesarean 

deliveries with increasing BMI (O’Brien et al..  2003).  Chung et al. (2012), found that 

the odds of having a cesarean section increased with obesity, even among nulliparous 

women (Class II obesity, OR 1.93, 95% CI, [1.87,1.99]; Class III obesity, OR 2.86, 95%, 

CI, [2.65, 3.09]).  Other researchers had similar findings (Jensen et al., 2003; Rosenberg, 

Garbers, Lipkind, & Chiasson, 2005; Scott-Pillai et al., 2013; Sebire et al., 2001; Sheiner 

et al., 2004).  Abenhaim et al. (2007), found that the risk of cesarean sections for BMI > 

40 was almost two times higher (OR, 2.92, 95% CI, [1.97, 4.34]) among overweight and 

obese women (OR 1.48, 95% CI, [1.35, 1.62]; OR 1.85, 95% CI, [1.62, 2.11]).  It has 

been suggested that the associated complications of obesity and pregnancy lead to the 

application of a lower threshold that increases the rate of cesarean deliveries among 

women with higher BMI (Abenhaim et al., 2007; Dennedy & Dunne, 2012, p.  100) 

 Kashan and Kenny (2009) in a cohort, retrospective study found a dose-

dependent effect of BMI on cesarean deliveries (Abenhaim et al., 2007; Scott-Pillai et al., 

2013 ).  Jensen et al. (2003) in a Danish cohort study of women (n=3401), delivering in 

four hospitals found the odds of a cesarean section increased significantly among 
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overweight (24.5-29.9) and obese (> 30) women (OR 1.6, 95% CI, [1.3, 2.1], p <.001) 

and (OR 2.7, 95% CI, [1.9, 3.8]), respectively, compared to normal weight women. 

 Sebire et al. (1994), one of the earlier studies recorded similar adverse outcomes 

for maternal obesity in the study of 287,213 women, similar to findings in Jensen et al. 

(2003), although the BMI classification was applied differently in the latter case.  Some 

researchers argue that the risk of cesarean sections was also largely due to the high 

proportions of pregnant women with hypertension and diabetes disorders which put them 

at risk for morbidity and complications (Jensen et al., 2003).  Jang et al. (2011), analyzed 

weight gain, in addition to adjusting for maternal age, neonatal birth weight, diabetes 

mellitus (DM) and preeclampsia in a study of nulliparous women (n=1024) and reported 

that overweight and obese women had an increased risk of emergency cesarean section 

after adjustments were made  (AOR 1.79, 95% CI, [1.15, 2.80], p < 0.010; AOR 4.07, 

[1.82.  9.11] p < 0.001) respectively.  Jang et al. (2011), however, used a lower BMI 

threshold for overweight (23-27.4) and obesity ( ≥ 27.5) which may account for the high 

odds ratio in the obese category (Jensen et al., 2003; O’Brien et al., 2003).  Other larger 

studies classified obesity into three classes which is more consistent with the more 

widely-used classifications (Chung et al., 2012; Kim et al., 2013).   

These studies conclusively determined the dose-effect relationship found in 

increasing BMI and adverse pregnancy and maternal outcomes which increases the 

potential for lack of initiating or early termination of breastfeeding. 

Risk of macrosomia or LGA.  Macrosomia is defined as birth weight over 4000 

grams or large for gestational age (LGA).  Women who have LGA babies are at risk of 
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cesarean section deliveries, postpartum bleeding, birth injuries and complications 

(Stotland et al., 2004).  The risk of macrosomia has clear links to maternal prepregnancy 

BMI (Abenhaim et al., 2007; Baeten, Bukusi, & Lambe, 2001; Chung et al., 2012; Jensen 

et al., 2003; Khashan & Kenny, 2009; Langer, Yogev, Xenakis, & Brustman, 2005; 

Magann, Doherty, Sandlin, Chauhan, & Morrison, 2013; Ray et al., 2001; Sebire et al., 

2001; Scott-Pillai et al., 2013).  Jenson et al. (2003), found the risk of macrosomia to be 

significantly associated with pregnancy overweight and obesity (p < .002).  Ehrenberg, 

Mercer and Catalano (2004) in a retrospective study (n=12950), found elevated risk of 

LGA among obese and overweight women (16.8% versus 10.5%, p <.001).  The risks of 

LGA increased with higher BMI levels, overweight and obese (OR 1.2, 95% CI, [1.04, 

1.38]; OR 1.72, 95% CI, [1.57, 1.97]), respectively.   

Abenhaim et al. (2006) found the risks for macrosomia were also higher among 

obese than for normal weight women (OR 2.5, 95% CI [1.8, 1.36]).  Baeton et al, (2001) 

reported similar results in a retrospective study, (n=96501) and found that women with 

prepregnancy obesity (≥30) were twice as likely to deliver an LGA infant (OR 2.1, 95% 

CI [1.9, 2.3]).  Fetal macrosomia has also been linked to overweight and obese women 

with GDM (Ehrenberg et al., 2004; Langer et al., 2005). 

Preterm delivery risk and BMI.  Researchers found differential results among 

studies for preterm birth and prepregnancy obesity.  Cnattinguis et al. (2008) reviewed 

data from a Swedish national registry to explore the relationships among prepregnancy 

BMI and PTB and to understand some of the precursors to premature births over a ten-

year period.  This study categorized preterm deliveries by gestational ages: extreme (22-
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27), very (28-31) and moderate (32-36) among a sample of women (n=1.5 million) who 

delivered in hospitals from 1992 to 2010.  BMI was classified by grade levels: 

overweight (25-< 30), grade level 1 (30-<35), grade11 (35-<40) and grade111 (≥ 40), 

similar to WHO classifications for BMI. 

 Researchers also stratified by medically indicated and spontaneous (premature 

rupture of membranes) groups.  The results confirmed reports from other studies that 

overweight and obesity increased the risk of preterm deliveries, particularly for the 

extremely preterm.  In this study, the risks more than doubled from overweight (AOR 

1.23, 95% CI, [1.13-1.35]) to obesity Grade III women, (AOR 2.91, 95% CI, [2.21-3.83]) 

even after adjusting for medically indicated conditions among extremely preterm 

deliveries, compared to normal weight women.  Only women with Grades II and III 

obesity, were at a high risk of spontaneous extremely preterm deliveries, but not women 

with lower grade obesity levels (Cnattingius et al., 2013; Scott-Pillai et al., 2013).   

Abenhaim et al. (2006) in another retrospective cohort study (n=18,633) found the 

odds of preterm delivery at 32 to 36 weeks, progressively increased among all obese 

categories and was almost three times the risk when compared to normal weight women.  

Adjustments were made for age, smoking, parity and preexisting diabetes.  This study 

classified BMI as overweight and obesity (30-39) and morbidly obese (≥ 40) using 

similar groupings as Cnattinguis et al. (2013).  A surprisingly significant finding was the 

slight risk of preterm delivery at 32 to 36 weeks among underweight women with BMI 

less than 20 which may have serious implications in countries where malnutrition is 

prevalent.   
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Kashan and Kenny (2009), in a cohort, retrospective study also found the risk of 

very preterm (less than 33 weeks) was 10% lower among the obese, but increased among 

underweight women (Abenhaim et al., 2007).  Missing data (37%) may have confounded 

the results in the sample (n=85,038) of women.  Researchers, even though in their 

purpose statement planned to measure the effects of BMI by ethnic groups showed no 

evidence of this stratification in their analysis.  Chung et al. (2012) found a slight 

increase in preterm at less than 34 weeks compared to normal weight women, but there 

was no difference in risks for the less than 37 weeks infant even after adjusting for 

history of hypertension, preeclampsia and gestational diabetes and hypertension. 

 Cedergren et al. (2004) reported an increased risk of PTB at 32 and 37 weeks for 

White women (n=805,275) as BMI rose in a prospective cohort study.  At 37 weeks, the 

risk of PTB increased with higher BMI (29.1-35.0) to morbid obesity (35.1 ≥ 40).  At 32 

weeks, the risk of PTB was almost three times higher among women with morbid obesity 

compared to normal weight women (Cedergren, 2004).  Other researchers reported risks 

of SPB at ≤ 32 weeks in obese first-time mothers (Cedergren, 2004; Chu et al., 2008; 

Cnattingius et al., 2013; Sebire et al., 2001).  Preterm deliveries therefore remain a threat 

to the viability of infants which has a direct impact on early breastfeeding termination.  

Mothers and infants who are hospitalized as a result of preterm deliveries may miss the 

opportunity for breastfeeding and to benefit from the properties of breast milk. 

Limitations and marginal findings.  One limitation found in the study by Kashan 

and Kenny (2009) is that the authors did not adjust for gestational diabetes and chronic 

hypertension which were likely confounders that could impact outcomes.  Baeton (2001) 
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found marginal risks of preterm deliveries at 32 and 37 weeks among obese women 

(n=159,072).  Obese women without complications showed a small increase in risks for 

PTB at less than 37weeks (OR, 1.1, 95% CI, [1.2, 1.5]) and at ≤ 32 weeks (OR, 1.6, 95% 

CI, [1.6, 2.1]).  The risks of PTB among the morbidly obese (≥40 BMI) was also small, 

(OR, 0.1, 95% CI, [0.01, 0.7]) at less than 38 weeks (Baeton, 2001).   

Contradictory findings.  Scott-Pillai et al. (2013) did not find the risk of preterm 

deliveries significant overall when compared to normal weight women, except among 

obese Class I woman (30-34.9).  Scott-Pillai’s study, however, did not address inclusion 

and exclusion criteria and the potential effect of gestational weight gain, but adjusted for 

confounders such as age, parity, year of birth, social deprivation, smoking, gestational 

diabetes and hypertension (Scott-Pillai et al., 2013).  Sebire et al. (2001) found a 

decreased risk of PTB births among obese women at < 32 weeks but not at 37 weeks.  

Hauger et al. (2008) also did not find an increased risk for preterm among obese women 

compared to normal weight women and defined preterm as delivery before 37 weeks 

while failing to differentiate between elective and spontaneous deliveries as found in 

other studies (Cedergren, 2004; Cnattingius et al., 2013).   

Torlini et al. (2009a), in a systematic review of 40 articles, (n =178,863), 

differentiated preterm delivery by gestational age as preterm (< 37 weeks), moderate (32-

36 weeks), and very preterm (< 32 weeks), stratified by spontaneous, elective and 

preterm with premature rapture of membranes (PROM).  The study did not find a 

statistical difference among all obese categories (> 30) and normal weight women for 

PTB less than 37 weeks and the risk of preterm overall, even after adjustments were 
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made (Hendler et al., 2005; Sebire et al., 2001; Torloni et al., 2009a).  Yet, researchers 

found a dose-response effect for moderate PTB, (32-36 weeks) among women with 

increasing BMI across all classes.  Risks also increased by 43% for very PTB babies (< 

32 weeks) among mothers with Class I1 obesity and 127% for Class III obesity (Torloni 

et al., 2009a).  The risk of not receiving breastmilk or breastfeeding is increased among 

preterm infants while they remain hospitalized.  Mothers who initiate breastfeeding may 

be at risk of early termination as a result of potential preterm delivery complications.   

PTB and Spontaneous premature birth.  In yet another prospective, secondary 

observational study, Hendler et al. (2005) also differentiated between spontaneous and 

indicated preterm deliveries to determine the association between prepregnancy BMI and 

preterm births in study of the Maternal-Fetal Medicine Units Network, Preterm 

Prediction Study.  Data were collected from ten medical centers from 1992-1994 

(Hendler et al., 2005).  Prepregnancy BMI was calculated from available weight and 

height and women were grouped into obese ( ≥ 30) or non-obese, (< 30) categories and 

BMI was analyzed by NIH classifications.  Spontaneous premature birth (SPB) due to 

membrane rapture or spontaneous labor before term (<37, 34 and 32 weeks) was the main 

outcome variable.  The sample of women, (n=2,919) were older, multiparous, highly 

educated, married and were less likely to have had a previous history of SPB compared to 

normal weight women.  Results showed that obese woman were just as likely to have an 

SPB compared to non-obese women at 37weeks gestation (OR 0.5, 95% CI, [0.4, 0.7]) 

and at less than 32 weeks (OR, 0.4; 95% CI, [0.2-0.8]).  No significant differences were 

revealed in the overall frequency of preterm delivery as the rate of indicated deliveries 
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was almost equal (4.9% versus 4.0%) among obese and non-obese groups.  When 

classified by NIH guidelines, an inverse relationship between prepregnancy BMI and 

preterm delivery was found.  The risk of preterm deliveries decreased as maternal BMI 

increased.  A significantly higher incidence (44% versus 24%, p =.003) was found among 

those whose deliveries were medically indicated as a result of preeclampsia (62%) and 

other complications.  Hendler’s findings were consistent with the study by Torlini et al. 

(2009a), at 37 weeks gestational age, but not at 32 weeks.  Hendler et al. (2005) surmised 

that the greater proportion of preterm deliveries by obese mothers was the result of 

maternal preeclampsia and disparities among studies and that may be the reason for the 

differential results found.  Overall, women who have above normal BMI and are at risk 

of having preterm infants also have an increased risk of not benefiting from 

breastfeeding.   

PTB and Race.  Torlini et al. (2012) found a difference in ethnicity in a case 

control study that stratified BMI and PTB by race and ethnicity among whites, but not in 

Blacks.  The adjusted odds ratio showed no difference in moderate PTB and early PTB, 

regardless of race.  Whites had an increased risk for early PTB deliveries.  The sample 

(n=1762) was 65% white and 35% Black.  Self-reported weight and height were 

calculated. 

Induction of labor and hospitalizations.  Abenhaim et al. (2006) found 

overweight and obese women had a higher risk for induction of labor, (OR 3.2, 95% CI, 

[2.2, 4.6]) than normal weight women as a result of the LGA babies (Magann et al., 

2013).  Jensen (2003) reported an increase in labor and inductions (OR, 1.5, 95% CI [1.0-
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2.2]).  The length of hospital stay for the obese mother was at least four days (Chu et al., 

2008). 

Magann et al. (2013) took a slightly different approach to determine the obesity 

threshold for which adverse effects will be found among women when grouped by BMI 

and weight.  In a secondary analysis prospective study, the sample of women, (n=4490) 

were recruited from a tertiary clinic of women who delivered at university and naval 

hospitals between 2007 and 2008.  Prepregnancy BMI was calculated during the first visit 

and grouped according to first BMI levels.  The results showed that BMI ≥ 30 was the 

threshold for preeclampsia, wound infections, and other complications while BMI > 25 

met the threshold for gestational diabetes, labor induction and cesarean delivery and 

macrosomia (Magann et al., 2013).  Thresholds greater than 30 and 40 identified other 

complications of obesity.  While this is an important finding, variations in risks will occur 

at different threshold levels for risks increasing the potential of losing women who did 

not fit within the categories for risks identified. 

Conclusion  

Not all maternal and neonatal risk and complications have been covered in this 

section.  Multiple studies exist on each risk factor and to review them here is beyond the 

scope of this study.  Maternal and child health providers have an obligation to continue to 

promote the benefits of entering pregnancy with a normal weight as recommended.  

Mothers with high BMI and infants are more at risk of pregnancy and child birth 

complications such as the delivery of preterm infants that make breastfeeding 

challenging, especially during hospitalizations.  Adverse pregnancy and birth outcomes 
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from hypertension, preeclampsia, diabetes, macrosomia and LGA, all have the potential 

for impacting breastfeeding during the postpartum period. 

Previous Breastfeeding experience 

In this section, the review of literature focused on women with breastfeeding 

experience.  No articles were located that directly related previous experience to 

prepregnancy BMI or maternal obesity.  The search in Medline, Pubmed, and Cinahl 

revealed twelve articles of which five were selected for review.   

Women with previous experience were more likely to breastfeed and gain 

confidence to nurse subsequent babies than those who did not have experience (Haas et 

al., 2006; Kloeblen-Tarver et al., 2002; Lee, Wong, Lui, Chan, & Lau, 2007; Tenfelde et 

al., 2012).  The lack of previous experience in women has been linked to a decreased 

likelihood of continued breastfeeding (Dennis et al., 2013). 

Previous experience with breastfeeding was significant among a number of 

maternal characteristics, demographics, social environmental and health-related variables 

that predicted breastfeeding cessation (Tenfelde et al., 2012).  In a study of low-income 

women, researchers analyzed secondary data of prenatal and postpartum women (n=300) 

over a 12 month period (Tenfelde et al., 2012).  Breastfeeding cessation was defined as 

the date of discontinuation as recorded electronically.  The duration was the time of 

breastfeeding subtracted from cessation date in months.  Data were also obtained from 

surveys and from clinic data.  The average age of participants was 25 years, (18-44); 

approximately 25% had college education; 54% were married; 75% were of Hispanic 

descent; approximately 50% were obese and 44.3% had breastfeeding experience.  
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Breastfeeding cessation rates were high in month one and six (Hazard ratio [HR] of 20% 

and 27%) respectively.  Risks continued to rise and were highest in month 11 and 12 (HR 

30% and 37%).  Previous breastfeeding experience was significant and the odds of 

breastfeeding cessation was 71%, (OR = 0.71, p= 0.05, 95% CI [0.50, 0.99]).  Women 

with previous experience were 29% less likely to stop breastfeeding.  Consistent with 

other reports of low-income women, the study found that about 20% of the participants 

stopped breastfeeding in the first month (Bonuck, Trombley, Freeman, & McKee, 2005).   

Kloeblen-Tarver et al. (2002) also examined the contributions of prior 

breastfeeding experience to breastfeeding performance and whether prior experience was 

predictive of intention to breastfeed among low-income women.  Data were derived from 

a convenience sample of pregnant women at different trimesters in Georgia (n=963) who 

completed a questionnaire.  The sample was made up of 38% first time mothers, (n=367), 

and multiparous women (n=596), of whom 60% had no previous breastfeeding 

experience.  The rest of the women had approximately one to six months breastfeeding 

experience.  Participants were mostly Black, single parents and receiving medical 

assistance.  Breastfeeding was described as the provision of any breast milk, regardless of 

whether the infant received formula feeding or not.  Prior experience was determined by 

yes or no and amount of prior breastfeeding was defined as the longest period of 

breastfeeding of an infant.  Other variables analyzed were attitudes and social norms.  

Prior feeding methods, breastfeeding experience and amount of breastfeeding experience 

and attitudes about breastfeeding were the most predictive of type of feeding among 

multiparous women.  In this study, the association of breastfeeding intention and 
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breastfeeding experience remained strong (p <.01) when controlling for social norms and 

infant-feeding method and amount of breastfeeding.  Women with prior experience also 

were found to be less reliable on social support systems whereas first time mothers (with 

no experience) expected support from significant others.  The results are consistent with 

other findings of the association between breastfeeding performance and previous 

experience (Lee et al., 2005).   

 In a cohort retrospective study of postpartum women, researchers examined and 

compared predictors of breastfeeding duration among immigrant and non-immigrant 

Canadian born women who were followed from 2006-2009 (Haas et al., 2006).  

Participants were recruited from 12 hospitals into one of four groups: refugees, asylum 

seekers, immigrants and Canadian-born of which more of the latter two were available.  

Data were collected from medical records and women completed a questionnaire and 

received two visits at weeks one and twelve.  Breastfeeding duration was defined as the 

provision of breast milk in the past 24 hours.  Age, parity, sore nipples, maternal attitude 

and behaviors, hospital policy, professional and lay support were all predictors of 

breastfeeding.  The results showed that migrant women were more likely to breastfeed 

when they had previous breastfeeding experience.  Migrant workers were also less likely 

to breastfeed when women did not have previous breastfeeding experience and did not 

exclusively breastfeed for greater than six months (Dennis et al., 2013). 

Haas et al. (2006) reported characteristics of the women as: age, 20-34 years old; 

37% had less than 12 years education; 47% earned less than $30,000; 83% had support; 

52% were first -time mothers; and 57% planned to breastfeed for greater than six months.  
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A strength of the study included a low attrition rate and high breastfeeding rates among 

the refugee groups that may have found breastfeeding a more affordable option than 

buying formula milk.  The refugees may have come from cultures with high 

breastfeeding rates and were therefore also different.  Given that the sample is so diverse, 

it may not be generalizable to all populations.  This study highlights the need for a 

different strategy for women with no previous breastfeeding experience and a strategy to 

build on the strengths of women who have initiated breastfeeding from a previous 

experience. 

Haas et al. (2006) examined factors that were associated with breastfeeding rates 

at six weeks and at six months postpartum and also assessed contributory factors to 

breastfeeding performance such as type of delivery, prior breastfeeding experience, 

education, ethnic group and educational level.  Prior breastfeeding experience was 

significantly associated with continued breastfeeding at six weeks and at six months (OR 

2.23, CI: [1.40 - 3.56]) and to a greater extent than education.  To determine which 

variables contributed to success or unsuccessful breastfeeding, prior breastfeeding 

experience was the most significant.  At six weeks, 67% of those with previous 

experience were still breastfeeding and 61.7% at six months.  The study may not be 

generalizable because of the focused target population.  It is also not clear how many 

women actually responded to the questionnaire since no response rate was presented in 

the study, a limitation of the study design.   

Conclusion.  In the search for solutions, there is evidence to show that women 

with previous experience tend to initiate and continue breastfeeding for at least 16 weeks.  
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Among women with prepregnancy BMI it appears reasonable to draw similar 

conclusions, but no articles have been found to guide the research.  Findings from this 

study about the relationship among prepregnancy BMI, breastfeeding and previous 

experience will add to the body of knowledge on the subject to guide future interventions. 

Prepregnancy BMI and early breastfeeding termination 

Multiple studies have documented reports of women with high prepregnancy BMI 

who experience challenges when breastfeeding their infants and terminate breastfeeding 

early in postpartum (Amir & Donath, 2007; Wojcicki, 2011).  Some researchers have 

documented a dose-response relationship with increasing BMI.  Women who are obese 

are less likely to initiate breastfeeding and are at risk of early termination when compared 

to normal weight women (Amir & Donath, 2007; Thompson et al., 2012).  The factors 

that contribute to this phenomenon are complex and embedded within socioeconomic, 

biological, physical and psychological interactions, some of which are beyond the focus 

of this study (Rasmussen, 2007).  A deeper understanding of the contributory factors to 

early breastfeeding termination by overweight and obese mothers is needed to increase 

the chance of breastfeeding success.  This section will review the body of literature that is 

related to both the independent variable, prepregnancy BMI or maternal obesity and the 

dependent variable, early breastfeeding termination.   

Data Search.  The initial search began with the key words: early breastfeeding 

termination, prepregnancy BMI and maternal obesity which revealed few articles in 

Medline, CINAHL, Proquest and the Cochrane databases.  The key words search then 

focused on early breastfeeding termination, cessation, discontinuation and continuation 
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and revealed only seven articles relevant to prepregnancy BMI or maternal obesity 

following a review of the abstracts.  The references from bibliographies were searched, 

adding four more articles to the final count of eleven.  Most of the studies were related to 

breastfeeding initiation, duration and termination which were often described as short 

duration, continuation or discontinuation and at times, termination with a stop date 

measured in weeks or months.  The review will therefore focus on analyzing studies 

related to initiation and duration of breastfeeding among women with prepregnancy BMI, 

maternal obesity, race and ethnicity and socioeconomic status. 

Prepregnancy BMI and breastfeeding initiation and duration.   

Two systematic reviews of prospective, retrospective and literary commentaries 

that were directly linked to the variables of interest, examined the relationship between 

intentions, initiation, duration, exclusive breastfeeding and the onset of lactogenesis in 

obese women.  Both reviews concluded that a dose-response relationship existed between 

maternal obesity and breastfeeding outcomes in most of the studies (Amir & Donath, 

2007; Wojcicki, 2011).  Amir and Donath (2007), found in their review that possible 

multi-factorial reasons were responsible for reduced lactation performance among the 

obese.  They concluded that a combination of biological and physiological and other 

factors as well as socio-economic status, demographics, mental health and intention to 

breastfeed, had a negative impact on lactation performance (Amir & Donath, 2007).   

The findings were consistent with the review by Wojcicki (2011), four years later, 

who analyzed only studies related to prepregnancy BMI, related comorbidities and other 

factors that contributed to breastfeeding performance.  The results of most of the studies, 
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however, were not generalizable to ethnic minorities because the population studied were 

mostly homogenous, white and geographically spread out across urban and rural areas.  

Characteristics of the population included women with high incomes and more than a 

high school education and a few who were on government assistance, making 

comparisons difficult across communities that were different (Amir & Donath, 2007; 

Wojcicki, 2011).  The studies were strengthened by the culturally supportive 

breastfeeding environment of the women, despite decreased rates noted among women 

with prepregnancy BMI.  Both authors also contended that the literature reviews did not 

find adequate evidence of separate measurements for race and ethnicity, creating a gap in 

knowledge about the impact of the relationship among minority populations.  The 

findings on race and ethnicity are important because the highest breastfeeding prevalence 

rates, 30.6% and 17.5%, were reported for non-Hispanic 20-39 year old blacks with BMI 

≥ 35 and 40 respectively, compared to 6.8% and 5.8% among Whites and Hispanics 

(Ogden, Carroll, Kit, & Flegal, 2014; CDC, 2009).  According to researchers women 

with this level of high BMI have poor breastfeeding performance in addition to a 

multitude of potential health complications (Amir & Donath, 2007; Wojcicki, 2011).  

Therefore, conclusions about the epidemiology of lactation in studies that do not include 

minorities, may reduce applicability and potentially lead to failure to initiate and continue 

breastfeeding among the women.  Wojcicki (2011) recommended additional studies 

stratified by race and ethnicity among Blacks and Latinos to add to the existing research. 

  Rutishauser and Carlin (1992), one of the earliest known studies on the subject 

examined the association between BMI and breastfeeding duration in a prospective 
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cohort study (from 1984 to 1985).  Primiparous or first time mothers (n=739) were 

recruited from low-income clinics and community hospitals.  BMI was defined by adding 

a point increase from the cut off for overweight and obesity (< 25 and > 29) to adjust for 

gestational or pregnancy weight gain.  The result showed a significant relationship, (p < 

0.001) at one month, between BMI and shorter duration of breastfeeding (Rutishauser & 

Carlin, 1992).  Women with a BMI >26 had a relative risk (RR) of 1.5 (95% CI [1.11, 

2.04]) for an early termination of breastfeeding when compared to normal weight women.  

Other findings revealed that smoking and age were independently significant in the final 

statistical analysis (RR 2.48, 95% CI [1.92, 3.13]; RR 0.45, 95% [CI 0.32, 0.65]) findings 

which are of importance to public health interventionists.  Study limitations include, the 

cut off for BMI (<26 and >26), was not consistent with the WHO or IOM classifications 

used by most studies that measured obesity as BMI >30, making direct comparisons 

among studies difficult.  The study is also limited by the homogeneity of the sample 

which may not be generalizable to all populations.  Despite the potential limitations, the 

researchers concluded that high BMI significantly affected the duration and termination 

of breastfeeding among first-time mothers.   

Oddy et al. (2006), examined the independent effects of maternal prepregnancy 

overweight and obesity on breastfeeding duration in a prospective cohort study (n=1803) 

from 1989 to 1991 in Australia.  Prepregnancy weight and height measurements were 

recorded during clinic visits and used for BMI calculations.  Weight was self-reported for 

BMI calculations and defined as: normal weight, < 25; overweight, ≥ 25; and obesity ≥ 

30.  Breastfeeding initiation was determined by the response to the question: Did you 
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breastfeed your baby? Breastfeeding duration was determined by the baby’s age when 

breastfeeding stopped at two, four and six months.  Potential confounders of 

breastfeeding duration were: age, maternal education, smoking, parity, race, marital 

status, pregnancy, birth complications and cesarean sections.  The results showed that 

overweight and obese women combined, were more likely to discontinue breastfeeding 

before two, four, and six months (p < .005 to .001), compared to normal weight women 

even after adjusting for maternal age, occupation and initial time of breastfeeding (< six 

months, adjusted (A) OR 1.76, 95% CI [1.35, 2.28], p < .0005).  Further analysis of the 

significant confounding variables showed overweight and obese women had an 18% risk 

of breastfeeding cessation (OR, 1.18, , 95% CI, [1.05, 1.34] P = .007) compared to 

normal weight women.  These findings are consistent with earlier studies (Rutishauser & 

Carlin, 1992). 

Baker et al. (2007), studied the association among increasing levels of BMI and 

breastfeeding duration in a Danish cohort (n=37,459) study from 1999 to 2002.  The 

women were recruited at the first prenatal visit at 6-12 weeks and participated in 

telephone interviews up to 18 months postpartum (Baker et al. 2007).  BMI was 

calculated from self-reported weight and height and was measured by WHO 

classification: underweight (< 18.5), normal weight (18.5-24.9), overweight, (25-29.9), 

obese class 1 (30-34.9), obese class II (35-39.9), and obese class III ≥ 40.0).  

Breastfeeding was reported in weeks, or the age of the child when formula or other foods 

were introduced and defined as ‘full’ and ‘any’.   
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The results showed that the duration of breastfeeding before termination was 

significant for all obesity classes (p < 0.0001).  In week one, about 14% of women with 

Class III obesity (the highest BMI group) terminated ‘full’ breastfeeding compared with 

3.5% of normal weight women (Baker et al., 2007).  By week 16, among the obese 

prepregnancy BMI classes, approximately 56% and 44% of mothers had terminated full 

and any breastfeeding, respectively.  By week 20, up to 87% and 51% of obese women 

had stopped breastfeeding in the full and any breastfeeding group.  There was a 

progressive risk of early breastfeeding termination throughout the three classes of obesity 

revealing a dose-response relationship between BMI and breastfeeding.  The risk of 

terminating breastfeeding at the obese class II level was increased by 40% when 

compared with normal weight women (RR 1.40, 95% CI [1.21, 1.63]) for full 

breastfeeding.  Results for any breastfeeding were similar (RR, 1.39, 95% CI [1.19, 

1.63]).  In order to confirm their findings, Baker et al. (2007), ran a different analysis 

using the IOM BMI classifications and again found the results to be unchanged.  Obese 

women had a 17% higher risk of terminating full breastfeeding early (RR 1.17, 95% CI 

[1.19, 1.28], P < 0.0001).  Researchers adjusted for confounding variables such as 

gestational weight gain, cesarean delivery, maternal age, and smoking during lactation, 

parity, maternal occupation, spousal or partner support in early pregnancy, physical 

activity during late pregnancy and infant gender.  A clear association of increasing BMI 

and early termination of breastfeeding even in this largely supportive environment was 

consistent with other studies (Oddy et al., 2006b; Rutishauser & Carlin, 1992a).  



76 
 

Researchers were able to study multiple other variables as a result of the large sample 

size (Baker et al., 2007). 

 Donath and Amir (2008), in another study confirmed the significant relationship 

between breastfeeding duration and prepregnancy BMI.  In this longitudinal cohort study, 

researchers also differentiated obesity by the WHO classifications to investigate 

breastfeeding duration at one week and at six months postpartum in relation to maternal 

BMI.  Weight was self-reported when infants were 42 weeks and calculated together with 

height for BMI values.  Breastfeeding initiation was measured by responses to the 

question of whether the child was “ever” breastfed and duration was determined by the 

age of the child when breastfeeding was completely stopped.  Adjustments were made for 

maternal age, education, smoking, low socio-economic status, poor geographical area, 

cesarean section deliveries and special care nursery admission.  The results showed fewer 

obese women (87.1%), initiated breastfeeding compared to the overweight (92.8%) and 

normal weight women (95.1%) at one week postpartum, (p < 0.005).   At six months, 

43.9% and 53.6% of obese and overweight women were breastfeeding compared to 

63.8% of normal weight women (p < 0.005).  The results also showed that obese women 

had a significantly high risk of never breastfeeding or terminating breastfeeding in the 

first week after initiation (AOR 2.54, 95% CI [1.70, 3.79]), compared to normal weight 

women.  The risk of stopping breastfeeding or discontinuing breastfeeding before six 

months remained significant after breastfeeding past the first week (AOR 1.38, 95% CI, 

[1.10, 1.73], p=0.03] after adjusting for the confounding variables.  Less than 25% of 

women with high BMI continued breastfeeding at six months compared to 50% for 
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normal weight women (p < 0.005).  A dose-effect relationship was detected between 

prepregnancy BMI and breastfeeding initiation and duration.  The differentiation at 

higher obesity class levels, more clearly showed the effect of increasing BMI on 

breastfeeding initiation and duration and is consistent with other findings (Hilson et al., 

1997; Baker et al., 2007).  One weakness in the study was that weight was self-reported 

at 42 weeks.  Self reports are limited by poor memory recall which may lead to an 

underestimation of BMI calculations (Shiely, Hayes, Perry, & Kelleher, 2013). 

      In one of the earlier studies, Hilson et al. (1997), examined the relationship between 

obesity and lower rates of breastfeeding initiation and duration among a group of White 

women receiving WIC and other government benefits (n=810).  BMI was self-reported 

and classified by IOM criteria as normal, < 26; overweight 26.1-29; and obese > 29.  The 

study adjusted for known confounders such as parity, length of gestation, birth weight, 

mother's age, and highest grade level attained.  Breastfeeding duration was self-reported 

during well-baby visits up to 24 months.  Researchers also defined exclusive breast-

feeding as the last time the mother reported feeding only breast milk and examined either 

exclusive breastfeeding (EBF) or any breastfeeding (ABF).  In this study, WIC 

participants were compared to non-WIC participants: Among WIC participants, obese 

and overweight women were less likely to be breastfeeding at discharge (OR 3.63, 

p<0.01), overweight OR=3.12, p<0.01).  The results also revealed that among non-WIC 

participants, obese women were more likely to not breastfeed (OR 5.41, p<0.01) 

compared to normal weight women.  Approximately 18% of women with BMI 26 -30, 

and 37% with BMI > 30, stopped breastfeeding 14-60 days postpartum (Donath & Amir, 
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2008a).  Findings of a dose-response relationship between overweight, obesity and 

breastfeeding initiation and duration are consistent with other findings (Baker et al., 

2007b; Hilson et al., 1997; Rutishauser & Carlin, 1992; Sebire et al., 2001).   

Manios et al. (2009) examined the association between maternal prepregnancy 

BMI and breastfeeding initiation and duration in a cross-sectional study in Greece.  

Children were recruited randomly from nursery schools (n=2374).  The sample of 

children and their parents were already participating in the GENESIS study (Growth, 

Exercise and Nutrition Epidemiological Study in Greece among preschoolers).  Where 

self-reported height, prepregnancy weight and gestational weight gain were recorded, 

BMI was calculated and grouped by IOM classification (underweight <19.8), normal 

weight (19.8-26.0), overweight (>26.0-29.0) or obese (>29.0).  Breastfeeding initiation 

was defined by whether a child was ever breastfed or never breastfed.  Breastfeeding 

duration described the length of time of feeding breastmilk, before solids were introduced 

Manios et al., (2009). 

A large proportion of mothers who were overweight and obese failed to initiate 

breastfeeding compared to their normal weight counterparts (58.6% and 79.2% v.  45.9%, 

p = 0.017 and p < 0.001, respectively.  The odds of failing to initiate breastfeeding were 

highest among obese mothers (OR, 2.86, 95% CI 1.74, 4.70).  No statistical difference 

was found in breastfeeding duration among overweight and obese mothers who initiated 

breastfeeding (Manios et al., 2009). 

 Prepregnancy BMI and gestational weight gain were tested separately throughout 

the model and were found to be highly correlated (r = 0.94 and r = 0.95).  No significant 
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difference was found in breastfeeding duration for prepregnancy BMI and gestational 

weight gain (Manios et al., 2009).  Researchers in exploring the characteristics of women 

who failed to initiate breastfeeding found that preterm delivery, multiparity, smoking in 

the third trimester and higher maternal education were risk factors for not breastfeeding.  

The study appeared to have limitations in the small sample of women who initiated 

breastfeeding decreasing the likelihood of any significant findings. 

Prepregnancy BMI, early breastfeeding termination and race. 

 Thompson et al. (2012), studied the association of maternal prepregnancy BMI 

and breast feeding initiation through a review of birth records in Florida from 2004 to 

2009, (n = 1,161,949).  Breastfeeding initiation was determined by the response to the 

question: Is your infant being breastfed? Prepregnancy BMI was calculated based on 

self-report and grouped according to WHO BMI classification.  Thompson et al. (2012), 

concluded that the odds of initiating breastfeeding were lowest among underweight and 

obese women (underweight, AOR 0.87, 95% CI [0.85, 0.89], p<0.0001; obese AOR 0.84, 

95% [CI 0.83, 0.85]), even after adjusting for age, maternal education, infant weight, race 

and ethnicity, were consistent with other findings (Amir & Donath, 2007).  The results 

also revealed that Black women had a 35% risk of not initiating breastfeeding compared 

to White women (AOR,0.65, 95% CI [0.65, 0.66], p < 0.0001), and college-educated 

women were more likely to initiate breastfeeding compared to women with lower 

educational levels (AOR, 1.95 95% CI [1.92, 1.98], P < 0.0001).   

Further stratifications by race and BMI categories revealed that the odds of 

initiating breastfeeding were lowest among Hispanic obese women (AOR 0.79, 95% CI 
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[0.77, 0.81]); and more overweight and obese adolescents initiated breastfeeding 

compared to normal and underweight women (AOR, 0.91, 95% CI [0.87, 0.95], p < 

0.0001).  The results did not change when the researchers stratified by race and ethnicity.  

The characteristics of the sample were similar to other studies that reported findings of 

negative associations of BMI and breastfeeding initiation by race and ethnicity  (Krause, 

Lovelady, & Østbye, 2011).  The odds of breastfeeding were higher (77% to 80. %) in 

this cohort sample presented and therefore may not be generalizable to all groups.   

      Kugyelka et al. (2004) explored the relationship between obesity and breastfeeding in 

Black women, (n=640) and Hispanic mothers, (n=587).  Data were obtained from the 

medical records of women who delivered at two New York hospitals from 1998 to 2000.  

The objective of the study was to determine whether overweight or obesity had an 

independent effect on breastfeeding initiation and duration for six months when 

compared to normal weight women among ethnic Blacks and Hispanic women.  Early 

breastfeeding termination was not defined; however, the authors described breastfeeding 

duration as the infant’s “last documented feeding of any breast milk prior to discharge 

from the hospital”.  The researchers defined breastfeeding initiation as attempted at least 

on one occasion.  “Any breastfeeding” (ABF) was reported as “any combination of breast 

milk with or without formula”.  Prepregnancy weight and height were used to calculate 

BMI and measured by IOM classification.  Among Blacks, the authors did not find any 

association between overweight and obesity on breastfeeding initiation and duration. 

 Among Hispanic women, researchers found an association between obesity and 

early breastfeeding termination for ABF (RR 1.56, 95% CI [1.1-2.1]) similar to studies 
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among Whites (Hilson et al., 1997; Liu et al., 2010) after controlling for confounding 

variables such as maternal age, education, infants birth weight, length of gestation, parity, 

previous live births, cesarean delivery and smoking.  Consistent with national figures, the 

percentage of Blacks who attempted to breastfeed was still lower than for Hispanics 

(44.7% versus 58.5%), underscoring the need for intensifying efforts to improve 

breastfeeding rates among the former (Forste & Weiss, 2001).  No association was found 

between maternal BMI and breastfeeding initiation among obese Black women and BMI 

was negatively associated with breastfeeding initiation, but not with duration for the 

Hispanic obese woman, consistent with findings (Kugyelka et al., 2004).  One limitation 

of the study is that the researchers did not allow for more in-depth interviewing to 

explore underlying differences between groups.  The site characteristics were also 

presented as similar between the two hospitals, but interventions (if any) among the high-

risk group in one hospital by a lactation consultants or nurse may impact the outcomes of 

the study.  As a high risk site, it is plausible that other interventions were provided that 

the lower risk hospital did not receive, even after testing for differences among the two 

sites.   

 Liu et al. (2010) examined breastfeeding initiation and duration among Blacks (n 

= 1446) and Whites (n = 2456) in the US from the Pregnancy Risk Monitoring system 

(PRAMS) database of postpartum mothers.  Breastfeeding initiation was defined as 

‘either breastfeeding or expressing breast milk via pump’ by the authors and duration was 

described by responses to breastfeeding and the last known date in weeks/months was 

recorded.  This study compared the BMI of overweight, obese and very obese women, 
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with normal weight.  Liu et al. (2010) found that the highest initiation rate (71%) for 

normal weight women compared to the lowest (58%) for the very obese decreased as 

BMI increased.  The odds of not initiating breastfeeding were highest among the very 

obese White women (AOR, 0.63, 95%, CI, [0.42, 0.94]), consistent with other studies 

(Donath & Amir, 2008; Hilson et al., 1997; Li, Jewell, & Grummer-Strawn, 2003).   

Among Blacks, however, prepregnancy BMI was not significantly associated with 

breastfeeding initiation, similar to findings by Kugyelka et al. (2004), despite adjustments 

for breastfeeding indicators from birth certificates and PRAMS data.  Covariates included 

mother’s age, education, and marital status at birth or during the pregnancy, medical 

assistance status, first trimester initiation of prenatal care, smoking in the last trimester, 

pregnancy-related complications, in addition to known indicators.  Blacks who initiated 

breastfeeding did so for a shorter time than Whites (Liu et al., 2010).  At 10 weeks, the 

probability of terminating breastfeeding was higher for Blacks than for Whites (0.55 

versus 0.42).  Comparisons among Whites also revealed difference in breastfeeding 

duration (14 weeks and 5.7 weeks) by at least two times more among normal weight and 

obese White women (Liu et al., 2010).   

The very obese White woman also had the highest risk of terminating 

breastfeeding (RR: 1.89, 95% CI: 1.39, 2.58) compared to overweight White woman 

(RR, 1.22, 95% CI: 1.01, 1.48), consistent with earlier conclusions that increasing BMI 

resulted in shorter duration of breastfeeding, however, these findings did not differentiate 

between obesity classes as found in other studies (Kugyelka et al., 2004; Michaelsen, 

Larsen, Thomsen, & Samuelson, 1994; Oddy et al. 2006).  Liu et al. (2010) suggested 
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that a potential biological mechanism may be the reason for the lack of significant finding 

among Blacks.  They surmised that interpretations of the BMI values may affect Blacks 

differently, hence the lack of effect of maternal obesity on breastfeeding initiation and 

duration.  The evidence from both studies showed inconsistencies that require further 

investigation.  Other studies did not define a ‘very obese’ category (>35), but the 

researcher identified the need for additional interventions for ‘very obese’ White women.   

Krause and Lovelady (2011) conducted a secondary analysis of a postpartum 

weight loss program to determine the effect of increasing BMI on breastfeeding in an 

exclusive sample (n=450) of overweight and obese Black and White women, recruited 

for a 12 month study from clinics and stores in North Carolina.  Researchers used BMI 

measurements at 6 weeks postpartum because of the high correlation with self-reported 

prepregnancy BMI (Pearson’s r = 0.92; p = <.0001).  The sample (n= 450) of overweight 

and obese Blacks (45%) and White (54.9%) were grouped by NHLBI BMI 

classifications: overweight, (25.0-29.9); obesity class I, (30.0-34.9), obesity class II 

(35.0-39.9); or obesity class III ( ≥ 40).  Breastfeeding initiation was defined as currently 

or ever and inclusive of either full or partial breastfeeding.  Breastfeeding intensity 

described both duration and exclusivity and was measured by a score (0, never breastfed 

to 24, a combination of duration and exclusivity).  Race, was measured against each 

variable that had an interaction effect in the initial analysis.  The mean BMI was 33, and 

69% of the women initiated and continued breastfeeding for up to 7.2 months on average.  

Increasing BMI was predictive of not initiating breastfeeding initiation and the odds of 

not initiating were reduced by 4% with (OR: .96; CI: .92-.99) after adjusting for 
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education, parity and other known variables, consistent with studies that had similar 

results and also did not find any associations between maternal obesity and breastfeeding 

initiation or duration among Black women similar to other findings (Kugyelka et al., 

2004;  Liu et al., 2010).   

An analysis of breastfeeding initiation by race was not significant, yet separate 

analysis revealed the modifying effects of education on intensity (combined duration and 

exclusivity) for Black women (adjusted, β – 0.26; p = 0.02), suggesting that among 

Blacks, obese woman with less than a high school education were at risk of early 

termination of breastfeeding compared to White women.  Additional interaction tests 

showed that the difference in the modifying effects of education was similar among 

Whites and Blacks.  (Kugyelka et al., 2004; Liu et al., 2010).  Education, BMI and having 

a full term infant remained predictive of breastfeeding initiation after adjusting for 

education, parity and other known variables, consistent with other findings (Donath & 

Amir, 2000; Krause & Lovelady, 2010).   

The sample in Krause’s study is atypical of obese women who were often 

described as low-income, less educated, with little support and more likely to be on 

government assistance (Kitsantas et al., 2011).  In Krause’s sample, obese women were 

more likely to breastfeed (68.9%); more than half (55.  8%) were 25-34 years; married 

(68.7%) and over 50% had more than college and postgraduate degrees.  The sample may 

be generalizable to populations with similar characteristics, but not comparable across 

studies (Krause et al., 2011). 
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Race, ethnicity and socioeconomic status.   

Kitsantas et al., (2011) explored the effect of increasing BMI stratified by 

race/ethnicity and socioeconomic status (SES) on breastfeeding in a study that reviewed 

data from an Early Childhood Longitudinal Study (ECLS) birth Cohort.  BMI was 

classified by IOM recommendations and breastfeeding initiation was defined as ever 

breastfed, never breastfed; and, duration was defined by length of breastfeeding in 

months (Kitsantas et al., 2011).  The researchers found a negative association between 

prepregnancy BMI and breastfeeding outcomes after adjusting for potential confounders 

such as: maternal age, marital status, parity, smoking during pregnancy, mode of 

delivery, gestational age and birth weight (Kitsantas et al., 2011).  Most Low and middle 

Hispanic SES women initiated breastfeeding compared to White and Black similar to 

middle Hispanic women (Kitsantas et al., 2011).  No significant differences were found 

in SES when stratified by race and breastfeeding duration at two and four months.  Black, 

middle, SES women were 0.65 times less likely to initiate breastfeeding.  The odds of not 

breastfeeding past two and four months were highest for low-income overweight and 

obese Black women, respectively (OR 2.57, 95% CI [0.91, 7.20]; OR 2.60, 95% CI [.70, 

9.69]) compared to Hispanic low-income SES women at two and four months (OR 1.78, 

95% CI [0.74, 4.27]); (OR 1.72, 95% CI [0.54, 5.49]).  This finding is consistent with 

studies that reported that obese mothers were more likely to stop breastfeeding one week 

after initiation (Donath & Amir, 2008).   

 The evidence shows that Blacks with high BMI had low initiation rates and 

stopped breastfeeding at less than four months.  The authors concluded that reasons for 
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the low initiation rates may be the result of Black women having more low birth weight 

babies and preterm deliveries that required intensive medical care and increasing the risks 

for not breastfeeding.  Kitsantas et al. (2011) recommended further research that 

recognizes at-risk groups for targeted interventions.  Limitations of the study include the 

use of self-reported weight and height data that potentially introduced recall bias into the 

design, however this bias may be minimized as women tend to under report their weights 

(Yoong et al., 2013).   

Medical complications and early termination.   

 Medical complications contributed to early breastfeeding termination among 

women with prepregnancy BMI.  Kitsantas and Pawloski (2010) explored the 

independent effect of prepregnancy BMI on breastfeeding initiation and duration on 

overweight and obese women and differential effects among women who experienced 

medical complications during pregnancy or at childbirth compared to normal weight 

women.  Data were reviewed from the Early Childhood Longitudinal Study-Birth Cohort 

(ECLS-B) which tracks children from birth through the early childhood years.  Children 

in the sample were 6 to 22 months when parents responded to interviews that captured 

data on prepregnancy BMI, mode of feeding and medical and pregnancy complications.  

Prepregnancy BMI was calculated by self-reported height and weight.  The authors used 

prepregnancy BMI IOM criteria for classification: underweight (19.8), normal weight 

(19.8-26.0), overweight (> 26.0-29.0) and obese (> 29.0).   

 Most of the women reported in the sample (total not reported ) were White, but 

included Blacks and Hispanics (Kitsantas & Pawloski, 2010).  Breastfeeding initiation 
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was defined as never or ever breastfed, in response to the question: Did you ever breast-

feed? Breastfeeding duration was measured by the question: Are you still breastfeeding? 

How many months did you breastfeed? To measure medical conditions or labor/delivery 

complications, women were classified into two groups, with or without medical 

conditions. 

After adjusting for confounding variables, obese and overweight/obese women 

with medical conditions or labor/delivery complications were significantly less likely to 

initiate breastfeeding (OR 1.37, 95 % CI [1.09, 1.72]; OR 1.23, 95% CI [1.01, 1.45)]) 

compared to those with no medical problems (OR 1.18, 95% CI [0.92, 1.51]; OR 1.11 

95% [CI 0.91,1.34)].  No significant relationship was found between prepregnancy BMI 

(in all categories) and breastfeeding duration for women with medical problems, after 

adjusting for potential confounders.  Overweight and obese women with pregnancy or 

medical problems were at risk of early breastfeeding termination (log-rank=12.31, 

p=0.002 when compared to normal weight women (log-rank=24.39, p = 0.001).  

Overweight and obese women with no medical conditions or pregnancy complications 

had an 11% increased risk of early termination of breastfeeding when compared to 

women of normal weight (OR 1.11, 95% CI [1.10, 1.21]).  Suggesting that overweight 

and obese women may initiate breastfeeding but need support to continue breastfeeding 

(Donath & Amir, 2000; Hilson et al., 1997; Hilson et al., 2006; Liu et al., 2010; Oddy et 

al., 2006).  Consistent with other studies, researchers found an increased risk for early 

breastfeeding termination among Black women, younger women less than 20 years, low 
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SES, smokers, cesarean delivery and low birth weight infant in breastfeeding initiating 

(Krause et al., 2011).   

Kitsantas and Pawloski (2010) identified potential confounders as: maternal 

race/ethnicity, maternal age, marital status, parity, alcohol use in last three months, and 

type of delivery, preterm births and infant weight.  Most of the variables are known 

confounders except for alcohol use in last 3 months.  The findings indicate that women 

who are overweight and obese with medical problems, experienced during pregnancy or 

delivery, were significantly more likely to not initiate breastfeeding when compared to 

women of normal weight even after adjusting for confounders.  This same effect was not 

found in overweight and obese women who had no medical or delivery complications 

(Donath & Amir, 2000; Hilson et al., 1997; Oddy et al., 2006).   

Kitsantas and Pawloski (2010) increased the body of knowledge on maternal 

obesity and breastfeeding.  Researchers acknowledge a study bias in recalling data nine 

months after birth and in a small sample size that did not allow for an analysis by specific 

diagnosis.  In addition, more information is needed about the medical conditions that 

contributed the most interactions to the results.   

Life Course Health Development Framework  

Few studies have applied the Life Course Health Development (LCHD) or Life 

Course Theory (LCT) framework solely to the topic of breastfeeding or even to obesity, 

however there is evidence of wide spread acknowledgement of the importance of 

applying the theory to improve maternal and child health outcomes for topics such as 

obesity (DeJoy and Bittner, 2014; Kramer, Dunlop, and Hogue, 2014), children with 
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special needs (Bethell et al. 2014); nutrition (Haughton et al. 2013; Herman et al. 2014); 

and mental health and depression (Witt, Litzelman, Cheng, Wakeel, and Barker, 2014; 

Witt, Wisk, Cheng, Hampton, and Hagen, 2012) among women and children. 

 More recently the LCT has been cited in work that is reflective of a potential 

paradigm shift as more and more writers advocate the use of the theory for restructuring 

maternal and child health delivery in the United States (Brady & Johnson, 2014; Pies & 

Kotelchuck, 2014; Shrimali, Luginbuhl, Malin, Flournoy, & Siegel, 2014), and also to 

address health disparities and health equity (Braveman, 2014; Cheng & Solomon, 2014).  

The implications of using this frame work are of critical importance.  It shifts the focus of 

viewing maternal and child health problems from an immediacy point of view to a life 

span perspective that is inclusive of historical and influencing factors for optimal health 

development.  Obesity and prepregnancy BMI, which contribute to several co-morbidities 

and also impact breastfeeding performance require multiple systems coordination and 

services that are difficult to tackle during the prenatal period alone (Misra & Grason, 

2006;  Rooney, Mathiason, & Schauberger, 2011).  An understanding of the determining 

factors, experiences and environments that influence its’ progression are best understood 

over a lifespan and at critical points of development.  The LCT framework encompasses 

the concept of holistic nursing, a perspective and the application of which has formed the 

embodiment of nursing practices as advocated by Florence Nightingale (Dossey, 2010). 

Misra and Grayson (2009) propose a perinatal framework based on a combination 

of the life course theory (Halfon and Hochstein, 2002), and the multiple determinants 

theory (Evans and Stoddart, 1990), to guide strategy development for improving maternal 
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morbidity, mortality, pregnancy and birth outcomes.  Within the framework, Misra and 

Grayson (2003) address proximal and distal risks with environmental, physical, social, 

genetic and behavioral components; and outcomes and strategies for intervening at 

different levels.  The authors recommend a multi-component strategy of interventions 

during preconception, interconception and postpartum period and from childhood through 

adolescence.  They contend that problems during pregnancy occur long before the 

pregnancy itself and therefore a life course approach will be appropriate to understanding 

the problems.  The perinatal life course framework is adaptable to prepregnancy BMI, 

obesity and to breastfeeding promotion and this study proposes a similar framework that 

focuses on interventions during the preconception, and postpartum periods to reduce 

early breastfeeding termination among obese women.   

Misra and Grayson (2003) stated that traditional prenatal care did not adequately 

address the issues of pregnant women, such as reducing obesity and improving 

breastfeeding outcomes, even though the pregnancy stage was the primary point of entry 

for services, an observation echoed by others (Lu & Halfon, 2003; Misra & Grason, 

2006).  In addition, the authors, while admitting the contributions of prenatal care to the 

health of the woman, expressed concerns about a delivery system that was geared more 

towards clinical practice, number of visits and a check list methodology that did not 

address factors that influenced a woman’s health prior to pregnancy (Misra & Grason, 

2006).  One can argue that the prenatal period is indeed structured around the nine 

months before delivery and is an intense period for the pregnant woman and the provider 

whose intention and training are both geared towards the delivery of a healthy baby.  
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Unless otherwise structured deliberately and systematically, a life course approach from 

childhood into adulthood will be challenging (Misra & Grason, 2006).  Focusing on small 

interventions at specific points of entry along the life span such as health promotion 

among adolescents may be more effective to address serious health problems later in life.  

For example, focusing on providing additional resources in the form of lactation 

consulting during postpartum and addressing breastfeeding benefits and concerns early 

during preconception may reduce risks later in life.  The recommendations proposed by 

Misra and Grason (2003) may only be achievable with systems, policy change and 

adequate resources at each level, given the obvious fragmentation of services within 

maternal health delivery systems (Haughton et al., 2013).   

Russ (2014) recently suggested the LCHD model be applied to the delivery of 

maternal and child health research in the United States, whereby the model informs 

practice over time and anticipates a paradigm shift for this to happen.  Russ (2014) 

advocates for a more integrative approach for delivery of specific topics within maternal 

and child health, compared to Misra and Grason’s more comprehensive approach to 

maternal and child health.  Among the priority areas addressed by Russ were 

preconception and periconception strategies to increase the interactions between mothers 

and babies (Russ, Larson, Tullis, & Halfon, 2014).  Russ (2014) focuses on 

preconception and periconception as critical times for health promotion prior to 

pregnancy as more than half of women of child-bearing age do not plan their 

pregnancies, therefore interventions during this critical period should be applied to all 

women. 
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 In his framework, Russ (2014) recommends that risk factors be based on socio-

demographic factors, rather than on risks defined by association with outcomes.  

Intervention strategies during the preconception stage may include risk-reduction and 

health promotion of obesity-related conditions and breastfeeding as a strategy to 

counteract a piece of the problem within the larger scope of maternal health and is also 

similar to what this study is recommending.  Russ (2014) also advocates the use of 

trajectories to measure changes in health over time, such as BMI measurements that 

provide historical perspective and shows progression.  Russ (2014) however, unlike 

Misra et al. (2006) expressed concerns about the unrealistic nature of measuring diseases 

from birth to old age, citing the lack of studies and more advocates who focus on a period 

within a life span as evidence of the impracticality of their approach.   

 Therefore, Russ (2014) recommends that maternal health agencies invest in 

longitudinal studies that track participants over periods of a life span, a recommendation 

that is consistent with the views of Fraser (2013) who proposed that the life course model 

be merged with two other models for an integrative life course framework.  Fraser (2013) 

added that the result of moving to a comprehensive strategy was a daunting challenge that 

required strong coordinated leadership from maternal and child health organizations.  

Like Russ (2014), Frazer recommends designing interventions by way of different stages 

or critical points that had already been identified through current programs (Fraser, 

2013). 

Lu et al. (2003) in their hallmark article favored an integrative and longitudinal 

approach to reducing birth outcome disparities among low-income Blacks, a position, 



93 
 

revealing a slightly different disposition from the current study and that of Frazer’s 

(2014).  Lu et al. (2003) discussed the merits and demerits of a prenatal program that was 

not entirely adequate in meeting the needs of low-income Blacks and proposed a life 

course approach to interventions during preconception and interconception that would be 

aligned with primary and preventive health services to reduce disparities among Blacks.  

Lu et al. (2003) reached beyond the fabric of risk factors and exposed sub-layers such as, 

lack of resources, access to care, environmental issues, low socio-economic income, 

racism, infection and stress among the multiple risk factors of low-income Blacks that 

were not sufficiently addressed, in their view, during the traditional prenatal service 

provision of care, if at all.  The authors differentiate themselves from others by providing 

an in-depth look at pregnancy risk factors within the context of SES, stress, infection and 

other factors, contending that the influences of risk factors were different for each 

individual, across generations and races, and therefore deserving of a life course 

approach.  Lu et al. (2003) also admitted that the process and impact of differential 

environmental and socio-economic pregnancy risk factors on outcomes were not clear, 

raising the question of whether the very structure of prenatal care, its’ complexities and 

short time frame had self-limitations that prevented other components from being 

addressed and thereby rendering it ineffectual.   

Lu et al. (2003) recommended that policymakers start by ensuring women have 

access to care before and after pregnancy when adapting the life course framework, as an 

important starting point because the lack of access to care has been linked to adverse 

pregnancy and birth outcomes which can ultimately impact breastfeeding decisions 
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among low-income women.  Lu’s recommendation had not been proposed by other 

researchers.  Shrimali et al. (2014) were of the opinion that access to care was not the 

problem and that a systems change was what was needed to achieve parity among 

minority communities.  Unfortunately,  Lu et al. (2003) did not address the strategy, 

process and content of health promotion activities in their study.  This approach, 

however, fits well with the premise of this study which highlights the need for a 

longitudinal approach from preconception beginning from adolescent years to the post 

delivery stage.  Lu’s work has been cited as one that breathed life into a life course 

movement in maternal and child health (Allen, Feinberg, & Mitchell, 2014; Braveman, 

2014;  Pies & Kotelchuck, 2014; Rohan et al., 2014). 

The life course framework was applied by Hawkins, Law and Graham (2009) to 

study the impact of smoking behaviors in a national sample of ethnic minority women 

(n=2193).  A stratified, clustered sampling design was used and families were recruited 

from among socio-economically disadvantaged and low-income backgrounds from 

September 2000 to January 2002 and had a response rate of over 72%.  The sample of 

women is similar to the current study of low-income women.  Women were contacted 

twice and asked to report on the number of cigarettes smoked per day before pregnancy, 

whether they currently smoked any tobacco products at nine months and again at three 

years (Hawkins, Law, & Graham, 2010).  Researchers also asked life course questions 

related to childhood circumstances such as “age of leaving education”, “current socio-

economic status”,” household income”, “father’s employment at 14 years:,” type of 

paternal job”,” age when motherhood started”, which are important factors that impact 
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perinatal health and mode of infant feeding.  Hawkins, Law and Graham (2010) 

concluded that conventional life course measures were significantly associated with 

smoking behavior.  Women who were socio-economically disadvantaged were more 

likely to smoke at nine months and at year three of postpartum.   

Frey et al. (2014) used the life course framework to plan a major funding 

initiative with collaborating partners to reduce birth outcome disparities among Blacks in 

a Wisconsin community.  The theory formed the framework for engaging partners, 

communicating and for developing an approach that was inclusive of community 

members (Frey, Farrell, Cotton, Lathen, & Marks, 2014).  The program design included 

strategies and interventions that matched the needs of the Black community the details of 

which were catalogued in a community action plan that had its’ foundations in life course 

theory (Frey et al., 2014).  Communication and promotion messages were framed around 

preconception, prenatal (during pregnancy) and interconception (after pregnancy) within 

a cultural context.  Entire families, and not just individual mothers and fathers were part 

of the strategy.  The authors concluded that the Life Cycle framework was successful in 

guiding the integration and coordination of all relevant sectors that needed to work 

together in planning interventions (Frey et al., 2014).   

Shrimaly et al. (2014) also achieved similar success in using the life course theory 

to build a multi-collaborative learning and sharing environment across sectors to reduce 

disparities among Black and White children.  Shrimaly et al. (2014) stated that socio-

economic and environmental influences coupled with life experiences and lack of 

opportunities were what resulted in disparities and not the focus on the need for access to 
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care.  Shrimaly’s perspective about access to care was different from Lu’s 

recommendations.  The proposal of an inclusiveness of all levels of services that affected 

families and children was the strategy to effect a systemic change and address disparities 

within minority communities in the United States (Mays, Cochran, & Barnes, 2007).  

Braveman et al. (2014) also recommended using the life course theory as the framework 

to explain and understand health disparities, low birth weight and preterm outcomes 

among Blacks that persisted despite modifying factors such as prenatal care and access to 

care during pregnancy.  They also recommend a socioeconomic analysis of factors and 

past life experiences to guide interventions (Braveman, 2014). 

 The focus of thinking is changing and many researchers are recognizing the 

usefulness and applicability of the LCT concepts into practice, particularly in the face of 

ongoing unresolved adverse maternal and birth outcomes, particularly among low-income 

women.  Cheng (2014) describes many models already in existence such as the Harriet 

Lane  Pediatric Clinic which showcases many interrelated biomedical, social and cultural 

interactions between individuals, families, communities and providers and are ready for 

adapting the LCT concepts into clinical practice (Cheng & Solomon, 2014).  The report 

on the reorganization of maternal health helped to change the focus of maternal health 

needed at the leadership to begin the change (Haughton et al., 2013).   

Wise (2003), the most prolific critic of the LTC model, cautions against 

misinterpretations of the model in making policy decision and in designing interventions 

while encouraging flexibility in adapting the LTC as well as the use of the more 

integrative approach that accounts for the complexities of health care in designing 
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interventions (Wise, 2003).  In this study, adverse pregnancy and birth outcomes impact 

infant modes of feeding, therefore a systems change that addresses risk reduction within a 

larger context are important steps in the right direction, paving the way for mitigating 

factors for improving breastfeeding performance and reducing early termination.  The 

life-span perspective of the LCHD addresses influencing factors such as, the role of BMI 

on breastfeeding.  Risk-reduction for increased BMI and breastfeeding may be obtained 

through a structured and integrative system of past experiences with the present to guide 

future health program promotion, planning and policy development.   

Conclusion.  This chapter presented a detailed review of the literature pertaining 

to the status of breastfeeding in the US, properties and the reasons for early termination 

among women with prepregnancy BMI.  Even as breastfeeding rates improved 

nationally, disparities exist by race and socioeconomic income.  Evidence was presented 

to show that prepregnancy obese and overweight women faced challenges in 

breastfeeding that put them at risk of early termination.  An extensive review of the 

literature on adverse outcomes showed that prepregnancy overweight and obese women 

were at risk for potential complications from hypertension, gestational diabetes, cesarean 

deliveries and hospitalizations that may preclude breastfeeding or lead to early 

termination, where initiated.  Babies were also at risk of prematurity, macrosomia, LGA 

and other illnesses that required immediate medical attention in an intensive care unit, 

reducing the opportunities for breastfeeding promotion during early postpartum.  The 

associations between prepregnancy BMI and early termination of breastfeeding found 
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among obese and overweight Whites was not evident among Blacks.  Among Hispanics, 

researchers found the evidence to be mixed.  

 The literature also provided evidence that women with previous breastfeeding 

experience were more likely to continue breastfeeding.  The potential reasons identified 

for early termination of breastfeeding were biological, physiological and psychological, 

and researchers recommended further investigations to understand the relationship with 

prepregnancy BMI.  The LCHD framework also revealed the applicability of the life span 

approach for addressing issues in maternal and child health, such as breastfeeding.  The 

integrative approach provides a structure and framework for planning interventions to 

reduce the risk of early termination of breastfeeding.  In summary, the review of literature 

provided conclusive evidence of a dose-effect relationship between prepregnancy BMI 

and early breastfeeding termination that formed the basis for conducting the secondary 

analysis.  The methodology for the secondary analysis is presented in Chapter Three. 
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Chapter Three: Methodology 

 This chapter presents the methodology for conducting a secondary analysis of the 

relationship among BMI, previous breastfeeding experience and early breastfeeding 

termination among low-income women.  It is preceded by an overview of the purpose, 

framework, problem statement and research question reported in Chapter One.   

Purpose 

The purpose of this study is to determine the extent of prepregnancy BMI and 

previous breastfeeding experience as other factors on early termination of breastfeeding 

among low-income women.  Prepregnancy BMI and obesity contribute to serious co-

morbidities that increase the risk of early termination of breastfeeding.  Researchers have 

cited consistent reports of women with high prepregnancy BMI who stop breastfeeding as 

early as the first one to four weeks postpartum (Baker et al., 2007; Donath & Amir, 2008; 

Hilson et al., 1997; Rutishauser & Carlin, 1992).   

Misra and Grason (2006), suggested that multiple systems coordination and 

services were needed to promote breastfeeding not only during the prenatal period but 

also during postpartum.  The relationship between prepregnancy BMI, early 

breastfeeding termination and maternal and child health outcomes may be viewed as a 

continuum through the lens of a life course framework (Halfon and Hochstein 2002), 

making the LCHD an appropriate model for this study.  The LCHD provides a structure 
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that identifies risks, protective factors and preventive strategies during critical points 

before childbirth, and in the early postpartum period (Halfon & Hochstein 2002).  The 

model is based on the assumption that a balance of risks, mitigating and protective factors 

over time improves an individual’s health trajectory (Lau, Rogers, Desai, & Ross, 2011) 

The life-span perspective of the LCHD addresses influencing factors such as, the role of 

BMI on breastfeeding and integrates past experiences with the present to guide future 

health program promotion, planning and policy development (Halfon & Hochstein, 

2002a).   

Problem Statement 

Numerous studies have documented the benefits of breastmilk for both mothers 

and infants (Ip et al., 2007; Newburg & Walker, 2007b; Sullivan et al., 2010; Walker, 

2010).  Breastmilk has been established as the best form of nutrition for babies because of 

its’ nutritional, immunologic and potential benefits to babies and mothers (AAP, 2005).  

Healthy People 2020 and the CDC set targets for breastfeeding initiation (81.9%) and 

continued breastfeeding (60.6%) at six months postpartum (United States Department of 

Health and Human Services [DHHS], 2010; CDC, 2013).  The CDC Breastfeeding 

Report Card (2013), reports overall current breastfeeding initiation rates at 79.2%, and 

six month breastfeeding duration rates at 49%, depicting a positive upward trend since 

2003 (previously 72.6% and 39.1%, respectively), for children born in 2011.   

Not all infants and mothers benefit from the properties of breastmilk (Amir & 

Donath, 2007; Wojcicki, 2011).  Women with high prepregnancy BMI are at risk for 

early termination of breastfeeding, compared to women with normal BMI and face 
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unique challenges that many health care providers are not aware of (Mok et al., 2008).  

Biological, mechanical and psychological factors among women with high BMI 

compared to normal weight women, act as road blocks to timely initiating and sustaining 

of breastfeeding (Rasmussen, 2007).  A high BMI increases the risks of obesity and other 

related diseases and is associated with adverse pregnancy, maternal and neonatal 

outcomes which may lead to early termination of breastfeeding (Chu et al., 2009; Chung 

et al., 2012; Cnattingius et al., 2013; Sebire et al., 2001). 

In addition, researchers report that women with previous experience are more 

likely to breastfeed for a longer duration and less likely to discontinue breastfeeding 

during early postpartum, compared to first-time mothers (Bolton et al., 2009; Forster et 

al., 2006; Haas et al., 2006; Kloeblen-Tarver et al., 2002; Tenfelde, Finnegan, Miller, & 

Hill, 2012).  Among women with prepregnancy BMI, the link between previous 

breastfeeding experience and BMI has not been fully explored.  This study, examines the 

association between previous breastfeeding experience and BMI among a sample of low-

income women.  BMI has also been associated with low socio-economic backgrounds 

(Kitsantas et al., 2011) whereby low-income women with high BMI are less likely to 

initiate or sustain long term breastfeeding when compared to women with high 

socioeconomic backgrounds (Kitsantas et al., 2011).  In the secondary analysis the 

relationship among prepregnancy BMI, previous breastfeeding and other factors that 

affect breastfeeding termination among low-income women are further explored.   

Research Question 

The specific research questions are addressed below.   
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Among low-income women: 

1. At four weeks postpartum, what is the relationship between prepregnancy BMI and 

early breastfeeding termination? 

2. At four weeks postpartum, what is the relationship among prepregnancy BMI, 

previous experience and early breastfeeding termination? 

3. At four weeks postpartum, which characteristics of the mother (age, race, experience, 

BMI, parity and type of delivery) are the best predictors of early breastfeeding 

termination? 

 Research design 

A secondary analysis was conducted using data from two studies, Infant Feeding 

Practices Study II and the Nurses' Intervention Project (Fein et al., 2008; Pugh et al., 

2010).  The secondary analysis was approved by the Institutional Review Boards (IRB) 

of George Mason University.  Findings from this study add to the body of knowledge on 

maternal obesity and breastfeeding among low-income, Black and White women in the 

US.   This segment presents descriptions of the original studies, a rationale for merging 

the datasets and current study methods, measurements strategies and statistical plans.  

Through multiple processes and reviews, the combined dataset was established as the 

final sample, for which, demographics, maternal and infant characteristics and variables 

of interest were analyzed.   

Descriptions of original studies 

Infant Feeding Practices Study II.  The Infant Feeding Practices Study II (IFPS 

II), has been widely used by researchers in the US since 2008 (Fein et al., 2008).  The 

first study (IFPS I) was conducted from 1992-1993 and provided data on infant feeding.  
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The IFPS II is a longitudinal household consumer panel survey of women who were in 

the third prenatal trimester to the first year of their infant’s life.  The Food and Drug 

Administration (FDA) in collaboration with the CDC, guided by a workgroup of 

representatives from NIH, Office of Women’s Health and other federal agencies, 

undertook the study with the aim of understanding the nutritional activities, diet and 

health of both mothers and their infants (Fein et al., 2008).   

Sample characteristics.  The sampling frame was obtained from a national 

consumer panel of 500,000 households with pregnant women from across the US.  The 

response rate was reported to be 60 to 80% overall.  In the original IFPS II data set 

(n=4902), the sample was made up of participants who were more likely to be White 

(84%), compared to Blacks (5%) and other races (10%); married (80%), and college 

educated (79%).  Approximately half the women in the sample were 25 to 34 years, a 

third were 18 to 24 years (33%), and the rest 35 to 43 years (12%).  More than half were 

employed (60%) with high incomes (42%), and reported not smoking (90%).  The 

women were also more likely to have multiple children prior to the index pregnancy 

(70%).  Geographically, participants were recruited from the West to the Northeastern 

parts of the US, with more representation (33%) from the South.  To remain a qualified 

study participant, both mother and infant had to be healthy without any medical 

conditions that would affect normal feeding and development.  The sample size was 

reduced over time when women or infants from the initial sample no longer met the 

eligibility requirements (Fein et al., 2008), resulting in some missing data which did not 

influence the selected variables.   
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Inclusion and exclusion criteria.  The IFPS II study inclusion criteria included: 

women 18 years and older; women and infants with no medical and feeding 

complications at birth; singleton birth of at least five pounds; gestational age > 35 weeks; 

and, infants with a NICU stay less than three days (Fein et al., 2008).  Exclusion criteria 

included: women who experienced a disruption in mail delivery as a result of the 2005 

Gulf Coast hurricane from the US Postal Service, and women and infants with previous 

illnesses or who developed long-term health problems. 

Survey Design.  Respondents to the initial prenatal questionnaire in the third 

trimester of pregnancy also completed ten postpartum questionnaires after delivery (Fein 

et al., 2008).  A short telephone interview or birth screener was conducted prior to the 

infant’s delivery date and a neonatal questionnaire was administered approximately one 

month after delivery.  The nine postpartum questionnaires were mailed out monthly from 

two to seven months and every seven weeks until the infant was 12 months old. “IFPS II 

Questionnaires”, 2014).  Questionnaires were mailed to the women over a period of 18 

months from May 2005 through June 2007.  A subset of the pregnant and postpartum 

IFPS II women (n=2000) and a control group that were neither pregnant nor postpartum, 

completed a sub-project, called a Dietary Health Questionnaire (DHQ) which is not a 

focus of the current study.  Researchers reported pilot testing the questionnaires through 

panel members.  All questionnaires were approved by the FDA’s Research Involving 

Human Subjects Committee and the US Office of Management and Budget (Fein et al., 

2008). 
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Data collection.  Data from the prenatal questionnaire included infant and family 

dietary intake, family medical history, employment status, breastfeeding experiences, 

attitudes and perceptions, and participation in WIC (Fein et al., 2008). The “birth screener” 

interviews were specific to data about the infant’s delivery date, weight, nutrition, 

gestational age, health and any current medical problems.  Data from the neonatal 

questionnaire gathered information on breastfeeding, infant feeding practices and 

consumption, supplementation and alternative medical treatments.  More dietary 

information was completed in the subsequent postpartum questionnaires about medical 

conditions, breastfeeding sources, childcare, sleeping arrangements, and on food 

allergies.  Respondents received a small token for completing the questionnaires.   

Conclusions.  Fein et al. (2008) revealed that the strengths of the survey were 

related to the prospective design, a high response rate, large sample size, detailed content 

and the use of pilot-tested questionnaires.  Fein et al. also reported limitations for results 

that were not generalizable to the overall public, due to the collection of data from 

women of higher socioeconomic backgrounds, even though the survey was conducted 

across the US.   

Nurses’ Intervention Project.  The Nurses’ Intervention Project (Nurses’ Study) 

was reported as a randomized control trial (Pugh et al. 2010) of postpartum women 

(n=328) recruited from two major inner city hospitals in Baltimore, between October 

2003 and December 2005.  The goal of the study was to assess breastfeeding rates at 6, 

12 and 24 weeks and to determine the effects of an intervention by a team of community 

nurses and peer counselors (Pugh et al. 2010). 
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Sample characteristics.  The sample was made up of predominantly Black 

women (87%), compared to Whites, (5%), recruited from hospitals and households in the 

US.  The reported age was (M=23 years, sd=5.60).  Approximately half of the women 

(51%) were first-time mothers, single (80%) and more than a third had some college 

education (37%).  Approximately 42% were employed and some were in school while 

employed (22%).  The study reported 34 cases (10.4%) as lost to follow-up that were 

included in the original sample (n=328).  Women were recruited immediately after 

delivery from the postpartum units of Johns Hopkins University Hospital and Mercy 

Medical Center.  Mother-infant dyads in the study were randomized into an intervention 

(n=168) and control group (n=160) and researchers reported no statistical difference 

between the two groups (Pugh et al, 2010).  Approval for the study was obtained from the 

institutional review boards of the hospitals as well as from Johns Hopkins University. 

Inclusion criteria.  Eligible women were recruited based on inclusion criteria: 

birth of infant at least 37 weeks gestation; intention to breastfeed; English-speaking 

abilities; WIC-eligibility at enrollment; access to telephone services; and, residential 

locations no more than 25 miles outside of the birthing hospital.  Multiple births, babies 

with craniofacial abnormalities, mother and baby with positive drug test and infants with 

hospital intensive care admissions after birth, were excluded from the study (Pugh et al., 

2010).   

Intervention.  The intervention was delivered by nurse and peer counselor teams, 

called the Breastfeeding Support Team or BST.  The BST delivered a structured 

educational and supportive home visitation program to postpartum women for 24 weeks.  



107 
 

The intervention was more intense in the first four weeks with home visits that lasted 

approximately one hour and peer counselor weekly telephone contacts.  The BST 

performed clinical assessments, taught breastfeeding symptom management and 

troubleshooting and evaluated maternal well-being.  Mothers were provided with a 24-

hour telephone pager system for consultation with the BST.   

Data collection.  Demographic and longitudinal breastfeeding data were obtained 

through semi-structured interviews while baseline data were collected prior to 

randomization.  Breastfeeding status was self-reported and the date for stopping 

breastfeeding or the last date of contact was recorded.  Exclusive breastfeeding was not 

established as most infants received formula milk in the hospital after delivery.  The 

usual care group was given their initial breastfeeding instructions by the lactation 

consultant prior to discharge home and a 24-hour access to a lactation consultant.  

Follow-up for these women were scheduled with their regular obstetricians.   

Conclusion.  Researchers reported that more women in the intervention group 

were breastfeeding (66.7%) compared to the usual care group (56.9%) at six weeks 

postpartum (OR, 1.17, 95% CI, [1.07-2.76]).  Pugh et al. (2010) revealed that the study 

limitations included sampling only English-speaking women and assigning data 

collection to the BST, which may have introduced a bias into the outcomes since the 

intervention was delivered by the same team.  Pugh et al. reported that the intervention 

was intensive during early postpartum and suggested that promotion and support for 

women should be focused around the first few weeks of breastfeeding prior to return to 

work, school or other significant changes.   
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Rationale for merging IFPS and Nurses’ Study 

A careful examination of the methodology of the two studies revealed similarities 

that informed the decision to merge the data sets.  The two studies were conducted during 

similar time periods, approximately two years apart: the Nurses’ study from 2003 to 

2005; and, IFPS from May 2005 to June 2007.   

Primarily, the IFPS II and the Nurses’ Study were selected for similarities in their 

objectives, content and context.  The objective of the IFPS was to assess the dietary 

patterns of infants and mothers across regions in a nation-wide survey of pregnant and 

postpartum women in the US.  In the Nurses’ Study a community-based randomized 

intervention trial was implemented with the goal to improve breastfeeding rates among 

low-income postpartum women.  Both the Nurses’ Study and IFPS II datasets focused on 

similar key topic areas such as infant nutrition and breastfeeding that were ideal for the 

secondary analysis.  Prenatal and immediate postpartum information available in the 

IFPS II longitudinally, offered similarities in data collection points and in the design of 

questionnaires and telephone interviews that helped to match datasets.  Prenatal and 

postpartum demographic variables and infant characteristics were also comparable in the 

two studies.  For example, WIC enrollment, education, race, type of delivery, previous 

breastfeeding and infant birth weight were identical variables in both datasets.   

The racial composition was markedly different in each sample, whereby the IFPS 

II and Nurses’ Study were made up of predominantly White and Black women, 

respectively.  Merging the two datasets provided a unique sample of Black and White 

low-income women representation not found in other studies to advance the body of 



109 
 

knowledge among low-income women of different races.  While there was evidence of 

the association of BMI and breastfeeding among White women, a clear link had not been 

conclusively established among Black women.  A study sample with such mixed 

representation would advance the evidence for disparity-related interventions.  A 

combined dataset increases our understanding of relationships by race among 

prepregnancy BMI, and early termination of breastfeeding.   

Data collection  

In response to an electronic letter submitted on December 12, 2014, the CDC 

Division of Nutrition, Physical Activity and Obesity granted permission to use the IFPS 

II dataset to conduct the secondary analysis.  A senior epidemiologist responded with an 

approval letter and granted access electronically to the dataset and several related 

materials from which the study sample were identified.  The dataset was accompanied by 

four other attachments: a formats file for uploading the dataset from SAS into SPSS, a 

handbook, an Excel chart (showing variable names that were repeated across the month) 

and the code book.  Questionnaires for the study were retrieved from the IFPS website 

(IFPS II Questionnaires, 2014)  

Regarding the Nurses’ Study, the Principal Investigator was contacted by 

electronic mail on December 16, 2014 for permission to use the dataset.  An approval 

letter was sent back by electronic mail on December 17, 2014 for use of the privately-

owned dataset for secondary analysis with additional materials such as: A dataset in 

SPSS format and postpartum questionnaire.   
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The following steps were taken to ensure the IFPS II dataset were comparable for 

merging with the Nurses’ Study: 

x downloading of the dataset from SAS to SPSS; 

x  identification of maternal and child health variables of interest;  

x preparation, management of variables and matching criteria for coding, 

recoding and computing;  

x implementation of the process to merge and match variables from the 

datasets; and 

x evaluation of the process and final data quality checks for accuracy, 

reliability and replication. 

Strategies  

The IFPS II dataset was downloaded into an SPSS format.  The IFPS II and 

Nurses’ Study datasets were carefully and thoroughly reviewed to ensure there was a 

match for the dependent variable and similar definitions for variables of interest.  Data 

analyses were performed by running initial frequencies on the raw data to assess 

variables, check for outliers, missing and total values.  The IFPS II was a fairly large 

dataset (n= 4902) with complex labels and identifiers, therefore, a thorough 

understanding of contextual definitions was critical for locating matching variables.   

Variables were transformed, recoded, renamed, computed and matched between 

datasets in preparation for merging.  The goal was to ensure there was a match for all 

variables of interest in each dataset prior to merging.  Continuous variables such as age 

and BMI were exported in the raw format into the merged dataset for the process of 
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transforming and recoding for variable consistency, prior to the merge.  All dichotomous 

variables were coded as 0 and 1 in preparation for multivariate binary regression testing.  

All risk values were coded as 1 based on the literature.  A “variable dictionary” was 

created to provide a paper trail of data management.  In the IFPS II, there were multiple 

similarities in definitions and questions that were found in several different modules.  The 

IFPS II Handbook or Codebook was often reviewed for the correct definitions (Appendix 

D). 

The statistical software, SPSS (v 22.0, Chicago, Illinois) and syntax files were 

used for tracking, editing commands, renaming and recoding variables.  A syntax file was 

opened for each data set to run commands that analyzed variables of interest and merged 

combinations of files for the combined dataset.   

Data Management  

Sample.  Postpartum women were identified in both datasets as the target 

population for the secondary analysis.  The merged sample went through a rigorous 

evaluation to ensure the sample met the study criteria.  The inclusion criteria included: 1. 

WIC enrollees and recipients; 2. Mothers with prepregnancy BMI, ranging from18.50 to 

43.3. 30.  Women, 18 years of age and older; 4.  Black or White race; 5.  Mothers of 

infants born at 37 weeks or greater; and, 6.  Mothers of infants weighing 2500 pounds 

and greater, were eligible candidates for the study.  The exclusion criteria applied to any 

cases in the merged sample that did not meet the eligibility requirements for the study.  

The final sample (n=434) was inclusive of all the criteria described in the Denominator 
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Tree (Appendix B).  A detailed analysis of the sample variables are presented in Chapter 

Four. 

Sample Size.  An adequate sample size is often determined prior to conducting a 

study.  A small sample size (less than 30) will lack the necessary representation from the 

population to provide reliable results (Fitzner & Heckinger, 2010; Kadam & Bhalerao, 

2010).   A small sample also does not ensure the diversity that may be found in the 

population and may also lack the power to detect a difference among groups.  On the 

other hand, too large a sample may not be timely and the best use of resources.  An 

adequate sample size is therefore critical for determining reliable outcomes size.  In the 

population for which data was available, approximately 4900 and 328 potential recruits 

were available for the secondary analysis (IFPS II and Nurses’ Study), respectively.  

Power analysis was conducted based on the results of previous studies on prepregnancy 

BMI and early termination of breastfeeding.  Medium overall effects were obtained for 

obese and overweight women who were more likely to terminate breastfeeding early 

(OR, 1.11 to 3.63).  Given the sample size and proportions in the IFPS II and Nurses’ 

Study  (29.6% and 27.6%), respectively, the study rue difference between the two groups  

with 80% power and alpha set at 0.05 (Polit, p.421).   

Measures  

Study Variables.  Maternal demographics such as age, BMI, race, marital status, 

education and employment were variables that were measured in the secondary analysis 

of the combined study.  Breastfeeding characteristics such as previous breastfeeding and 

the dependent variable, early breastfeeding termination were studied.  Infant 
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characteristics such as, birth weight and gestational age were used as inclusion criteria 

and were not analyzed in bivariate and multivariate testing.  Age, education, race, 

delivery type and smoking were known covariates in the literature (Donath & Amir, 

2000, 2008; Kitsantas & Pawloski, 2010; Krause & Lovelady, 2010; Liu et al. 2010; 

Oddy et al. 2009; Thompson et al., 2012).  Cut-offs for age and BMI were applied and 

details of the decisions are reported in this section.   

Maternal age cut-off.   In a final decision, maternal age was recoded into a 

dichotomous variable in order to perform higher level multivariate analysis by binary 

logistic regression.  The two age groups reported for all analysis were: 18-23, and 24 and 

older (see Table 4, 5 and 6). 

A review of the frequencies of the age distribution revealed a wide range of 

values in the combined datasets from 13 to 47 years, (M=25, sd=5.60), prior to the 

decision to apply cut-off points.  A large positive skewness and outliers were identified 

on the distribution curve.  A clinical decision was made to remove cases below 18 and to 

keep those above 40 years, based on the rationale that women below 18 and those above 

40 fell into a high risk group for adverse pregnancy and birth outcomes (Lawlor, 

Mortensen, & Andersen, 2011; Salihu, Luke, Alio, Deutsch, & Marty, 2010) that may 

lead to misrepresentation of results (Tabachnick & Fidell, 2007, p. 72).   Among the 

below 18 and above 40 years groups, we contended that adolescents (18 and below) 

would be less likely to breastfeed, and were at a developmental stage that focused on 

body image, self-esteem and peer pressure influences (McLeod, 2013; Wambach et al. 

2011) that may impact their decisions to breastfeed when compared to older women 
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(Meglio, McDermott, & Klein, 2010).  As a result, an operational decision was made to 

keep women greater than 40 in the sample.  Hence, the age inclusion criteria for the 

combined secondary analysis study, was defined as 18 years and greater.   

 In a second attempt to adjust age and make the distribution more balanced, 

additional frequencies were run and the normal curve revealed the distribution was still 

positively skewed.  Up to 80% of the cases remained in the less than 30 years category, 

the distribution of which may cause misinterpretations in the results.  An analytical 

decision was made and SPSS was used to sort the cases into three quartiles, which 

redistributed approximately a third of the women into three categories, 18-22, 23-27 and 

28 and greater.  Frequencies run after recoding into the categorical variable, 0, 1 and 2, 

showed a reasonable distribution into the three age groups by the quartiles and women 

18-22 years remained the biggest group (38%), compared to the other age groups (35% 

and 27%) respectively.  In the final decisions, maternal age was recoded into the two 

groups reported for all analysis: 18-23, and 24 and older, of which the distributions for 

the older group were slightly higher (see Table 4, 5 and 6).   

BMI cut-off points.  For multivariate binary logistic regression analysis, BMI was 

dichotomized into two levels: normal, 18.50-24.99, and above normal, 25.00 and greater 

(see Table 4, 5 and 6).  Both IFPS II and Nurses’ datasets contained prepregnancy weight 

(pounds) and height (feet and inches) raw data.  BMI was computed by the formula 

(weight (lb) / [height (in)]2 x 703), categorized and initially coded as (0= normal, 18.50-

24.99; 1= overweight, 2=25.00-29.99; 3=obese, ≥ 30) before conducting advanced tests 

(CDC, 2013).  BMI was also maintained as a continuous variable for descriptive 
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statistical analysis.  Before removing outliers and applying cut-offs, frequencies revealed 

the initial sample of low-income women had a minimum and maximum prepregnancy 

BMI of 13.91 and 73.60, (M=27.93, sd=7.30).  These were determined to be true values 

in the dataset.  Univariate analysis showed obvious outliers below 18.50, the lower end of 

the normal range for IOM cut-offs (18.5-24.99) and above the 30 + classification for 

obesity.  Typically, outliers have the potential to affect the mean, standard deviation and 

multivariate analysis and cause both Type 1 and Type 2 errors when not removed from 

data sets (Tabachnick & Fidell, 2007, p.73).  We reviewed the entire graph under a 

normal curve for statistical and operational decision-making.  It appeared about 0.1% of 

the cases within each tail fell more than 2 SDs away from the mean, therefore our 

decision to remove the outliers were influenced by the location and distance from the 

mean.  We deduced analytically that a BMI cut off at 43.3 would be closer to the mean, 

maintain fewer cases over 40 and also clinically reduce participation by women with 

potentially serious illnesses.  Women with BMI above 40 were a medically risky group 

defined as morbidly obese or with Class III obesity in some studies (Abenhaim et al. 

2006; Chung 2012; Cnattinguies et al., 2008; Kashan & Kenny, 2009).   

In addition, Pregnancy Nutrition Surveillance System, (PNSS) health indicators 

also reported that WIC women who had prepregnancy below normal or (underweight 

BMI status) were more likely to have medical complications compared to normal weight 

women.   Both below and above normal BMI groups represented less than 0.1% of the 

sample, but had the effect of pulling the data away from the true mean (Tabachnick & 

Fidell, 2007, pp.73) .  An operational decision was made to drop cases with BMI below 
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18 and kept the analytical cut-off at 43.30 to reduce the variability in the data to a 

minimum.  Results are therefore reported on data analyzed for women with a BMI range 

from 18.50 to 43.30.  BMI values were fairly well distributed after extreme cases were 

removed in the final sample.   

Methods 

Statistical Analysis.   The dependent variable examined in the secondary analysis 

study was “early breastfeeding termination”.  The source of the data were the combined 

sample from two datasets, IFPS II and the Nurses’ Study (n=434).  The main tests 

conducted on the merged dataset were univariate, bivariate and multivariate analysis 

(Table 2).  The study variables of interest are presented as categorical or continuous; and are 

classified as independent, covariates or dependent factors.   

 

Table 2 
Statistical analysis and variable types 

Level of analysis   Variable format   Statistical analysis 
Univariate Continuous and Categorical 

Independent, covariates and 
dependent variables 

Frequencies (%), means and 
standard deviations  

Bivariate  Categorical 
Independent, covariates and 
dependent variables  
Continuous 
Independent and covariates 

Chi-square test for 
associations between 
independent, covariates and 
dependent categorical 
variables 
T-test for continuous 
variables 

Multivariate Categorical 
Independent, covariates and 
dependent variables  

Binary logistic regression  
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For univariate analysis, descriptive statistics were compiled of frequencies and 

distribution for the entire sample as well as for demographic, maternal, health belief and 

infant characteristics such as: age, BMI, education, race, marital status, employment, 

smoking, previous breastfeeding experience, parity, infant gender, gestational age and 

birth weight. 

 In the next level testing, bivariate analysis testing determined associations among 

independent variables, covariates and the dependent variable, early breastfeeding.  Chi-

square tests were used to evaluate the relationships among categorical variables and early 

breastfeeding termination by cross-tabulation.  Categorical variables in the study included 

maternal age, BMI, race, education, marital status, employment smoking, parity, type of 

delivery, and previous breastfeeding experience and participation in the intervention.   

Student’s t-test was used to evaluate the relationship between continuous 

variables and the dependent variable.  Examples of the continuous variables included 

maternal age, BMI, infant birth weight and gestational age at birth.  Correlations were 

also performed to measure the degree of relationships among the independent variables, 

and the results reported as a Pearson’s correlation coefficient (r).  Correlation is also a 

necessary step for appropriate multivariate modeling in which two conditions must be 

met: (1) a statistically significant relationship between the independent and dependent 

variables modeled where p ≤ 0.05; and (2) a weak or no correlation among the 

independent variables being modeled where, r ≤ 0.30 (Tabachnick & Fidell, 2007, pp.88-

91).   
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Logistic regression was computed in the final tests to evaluate the relationship 

between the dependent variable and each independent variable, while controlling for 

covariates.  The results from bivariate analysis and covariates identified in the literature 

provided the rationale for additional testing by multivariate logistic regression.  Binary 

logistic regression was done with variables that were dichotomous and establishing a 

reference value within each category, such as zero (0), the lowest value or (1), the highest 

value.  For this analysis, both dependent (1, 0) and independent (1, 0) variables were 

dichotomized.  All independent variables were reviewed for testing and recoded into 0, 1 

values.  For example, parity 1 and 2+, were recoded into 0 and 1, and BMI into 2 levels, 

normal and overweight/obese categories.  Variables were coded with the highest value as 

the reference value (1) to ensure similar treatment for entry into the model.   

 Independent variables were entered into the model using the forward selection 

method that resulted in the highest likelihood score statistic that best explained the 

associations.  To determine how well the data fit the model, three goodness-of-fit tests 

were calculated, including the Homer and Lemeshow test, a generalized coefficient of 

determination (R-square), and an adjusted generalized coefficient of determination (adj 

R-square).  Univariate, bivariate and multivariate analyses were performed using SPSS 

software.  A probability of p < .05 was considered to indicate statistical significance for 

all tests. 

Variable operational definitions 

Operational definitions.  This section explains the operational definitions of the 

dependent and independent variables for the secondary analysis.  The original variable 
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descriptions from the Nurses’ Study and IFPS II were matched and recoded to create the 

operational definitions.  Questions related to the variables, can be found in the Nurse 

Study Postpartum questionnaire and the IFPS II codebook (Appendix D) that reports the 

responses for the demographic variables, birth screener, prenatal, neonatal and 

postpartum questionnaires.  The operational definitions of 16 study variables are 

presented in Table 3. 
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Table 3 
Variable operational and theoretical definitions 
 
Variable           Operational definitions 

 
DEMOGRAPHICS 
WIC Enrollment 
 
 

 
WIC participation was operationalized by the dichotomous 
responses to WIC enrollment and coded as “WIC”, where 
1=WIC participation and 0=No WIC participation.  The item is 
utilized as inclusion criteria for the study sample.  The Nurses’ 
Study and IFPS II questions were matched for similarities in 
descriptions and recoded to create the operational definition. 
 
Nurses’ Study  
Question (from hospital medical summary): WIC enrolled, Yes 
or No.  For the Nurses’ Study, WIC enrollment was an 
inclusion criteria, determined from reported financial 
information (Pugh et al., 2010).  The entire sample was 
enrolled in the WIC program.   
IFPS II 
Question N3A (Neonatal questionnaire): Mother enrolled in 
WIC in past month? 0=No; 1=Yes.  If yes, mother was eligible 
for study. 
 

Maternal age For this study, the continuous variable of maternal “age” was 
operationalized by using the number of years of age by women 
18 years and older that were self-reported, that were coded as 
age.  Maternal age was recoded into two categories where, 18 
to 23=1 and 24 and older = 0 The questions for maternal age 
are defined below.   
 
Nurses’ Study 
Question 8: Mother’s age (years) 
IFPS II 
Question P9 (Prenatal survey): Mother’s age (years) 
 

BMI The variable “BMI” was operationalized and dichotomized 
where, normal (18.50-24.99) = 0; and above normal (25.0 and 
43.3) = 1.  BMI was recoded from three levels: normal, (18.50-
24.99), overweight (25.0-29.9), and obese (30 and greater) into 
two levels for multivariate testing. 

1. BMI was computed using the CDC formula: weight 
(lbs)/height (in)2 x 703. 

2.  Self-reported prepregnancy weight (pounds) and height 
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(feet and inches) were utilized in the calculations.   
3. Frequencies revealed initial BMI with a minimum of 

13.91 and maximum of 73.60, in the combined sample. 
4. An analytical decision removed outliers in both tails 

that were more than two standard deviations from the 
mean. 

5. A cut-off was applied to BMI 18.50 to 43.30, thereby 
reducing cases with BMI greater than 40 that have 
clinical implications.   

6. The categorized BMI was coded as “BMI2cat”. 
 

     The questions from the datasets are defined below. 
 

Nurses’ Study 
Question: Prepregnancy weight? (Pounds) 

     Question: Height? (Feet, inches)  
IFPS II 
Question (Prenatal survey): Mother’s weight just before 
pregnancy, pounds? 
Question: Mother’s height? (Feet) 
Question: Mother’s height? (Inches) 
 

Race The variable, “race” was operationalized as White and Black 
for purposes of this study and coded as Race2cat, where, Black 
=1, and White =0.  The data for “Black” was combined for all 
who reported being of African, African American, Black, and 
Caribbean race.  Approximately 50% described themselves as 
African Americans among the combined Black race and the 
rest were of African, Black and Caribbean origins.  White race 
was reported by those who described themselves as “White” in 
response to question in both datasets.  Our operational 
definition did not focus on “other” races (Asian and other 
groups) which made up less than 10% of the sample.  Black 
and White race was an inclusion criterion for the study.  The 
questions from the datasets are described below.   
 
Nurses’ Study 
Question 79: How would you describe your race? (White, 
African, African American, Black, Caribbean; Asian, Native 
Hawaiian or other Pacific Islander and other)  
IFPS II 
Question: Race? (White, Black, Asian, Pacific Islander or 
other).   
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Education Education was defined as high school or college years (any).  
For the variable “education”, responses were operationalized 
and dichotomized as: 1= Any number of years in grade school, 
high school, high school diploma and high school graduate; 0 = 
any number of years in college, college graduate and graduate 
degree.  The variable was renamed “High School”. 
 
Nurses’ Study 
Question 77: What is your highest level of education? (1= High 
school diploma; 2=1-2 years of college; 3=3-4 years of college; 
4= College graduate and 5= Graduate degree) 
IFPS II 
Education of the mother? (1=1-7 years of grade school; 2=8 
years of grade school; 3=1-3 years of high school; 4= high 
school graduate; 5= 1-3 years of college; and 6= college 
graduate) 
 

Marital status For purposes of this study, the variable, “marital status” was 
operationalized into 2 categories where, 1= Single and 0 = 
Married.  Single status includes those who reported being, 
widowed, divorced, separated and never married. 
 
Nurses’ Study 
Question 77: Are you married, single, separated, divorced or 
widowed? (1= Married; 2= Single; 3= Separated; 4= Divorced; 
5= Widowed) 
IFPS II 
Question: Marital status? (1= Married; 2= Widowed; 3= 
Divorced; 4= Separated; 5= Never married).   
 

Employment The variable, “employment”, was operationalized from the 
responses in the two datasets and dichotomized, where, 1= yes 
and 0 = no employment. 
 
Nurses’ Study 
Question 59: Are you employed? (0= No, 1= yes) 
IFPS II 
Question P19: Defined by responses to the question currently 
working for pay?  
1= Yes, work same number of hours as before pregnancy; 2= 
Yes, but with reduced hour; 3= Yes, but on leave until after 
baby's birth; 4= No.  Recoded IFPS categories into 1=1, 2, 3 
and 0=4 to match Nurses’ Study dataset. 
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HEALTH 
BEHAVIOR 
Smoke 

 
The variable “smoke” was operationalized by a dichotomous 
response to smoking and recoded, where yes = 1 and no = 0.   
 
Nurses’ Study 
Question: Do you currently smoke? (No =0, Yes =1) 
IFPS II 
Question: Current daily average cigarettes smoked? (No=0, 
Yes =1, any number).  Current smoking status was recoded to 
yes smoking.   
 

BREASTFEEDING 
CHARACTERISTICS 
Breastfeeding 
experience 

 
 
The variable, “breastfeeding experience” was operationalized 
by a dichotomous response to women with one or more babies 
who have ever breastfed any of their previous children and 
recoded into, yes =0 and no =1.The variable was renamed 
“Nobfexp”.  The questions in the two datasets are described 
below.   
 
Nurses’ Study 
Question 46: Have you ever breastfed before? (Yes=1; No=0) 
IFPS II 
Question: Did you breastfeed for any time at all, any of your 
other babies? (Yes=1; No=2). 
 

Early termination 
 

The dependent variable, “early termination” of breastfeeding 
was operationalized into a dichotomous variable using the 
recorded date or time when breastfeeding was stopped or 
continued, coded as 1 = lowest through 3weeks (stopped 
breastfeeding); 0 =4 weeks thru highest time (continued 
breastfeeding).  The variable was renamed “w4stopmlkc”. 
 
 Nurses’ Study  
Question, Infant feeding status monitoring.  Recorded in chart 
as date when breastfeeding stopped, last date of contact or 
baby’s age at last record of breastfeeding (in weeks).   
IFPS II 
Question: Age of baby in weeks when completely stopped 
breastfeeding.   
Women first self-reported they had stopped breastfeeding by 
week four in the month two questionnaire.  Women were asked 
not to respond, if they had already reported that they stopped 
breastfeeding. 
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PREGNANCY 
CHARACTERISTICS 
Type of delivery 

 
 
In this study, “delivery type” was operationalized and coded as 
a dichotomous variable, where, vaginal birth =0, and cesarean 
delivery =1.  The variable was renamed “deltype”.  Two steps 
were needed to operationalize the variable: Vaginal deliveries 
were combined in both samples, as well as cesarean section 
deliveries. 
 
Nurses’ Study 
Question: Type of delivery? (Spontaneous vaginal delivery =1, 
assisted vaginal forceps, vacuum =2, and Cesarean =3) 
IFPS II 
Question: How was baby delivered? (Vaginally and not 
induced =1, vaginally and induced =2; A planned cesarean 
section =3; An unplanned cesarean section =4)  
 

Parity 
 

The variable “parity” was operationalized and recoded into 0 
parity=1 and ≥ 1 parity = 0.  The variable was renamed 
“onepregnancy” .  Two steps were needed to operationalize the 
variable.   
1.  Initial cases of women with 0 parity were coded as 1 and 
those with 1 or multiple parity as 2.   
2.  In the second step, parity was recoded into 1=1 and  ≥ 1 = 
0.   
For purposes of this study, missing cases of women with 0 
parity values and unknown breastfeeding experience upon 
cross-tabulation experience were operationally defined as 
having no breastfeeding experience. 
 
Nurses’ Study 
 Question: How many children have you delivered, excluding 
current baby? (count) Initially recoded as 0 parity =1 and ≥ 1 
parity= 2. 
IFPS II 
Question: Other babies’ respondent had, excluding current 
baby? (count).   
 Initially recoded as 0 parity =1 and ≥ 1 parity =2. 
 

INFANT 
CHARACTERISTICS 
Gender 

 
 
The variable “gender” was operationalized and recoded into: 
1=male; 0=female.  The variable was renamed “infgen”. 
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Nurses’ Study 
Question 29: Infant gender? (1=Male;2=Female) 
IFPS II 
Question N1: Is your baby a boy or a girl?(1=boy;2=Girl) 
 

Gestational age The continuous variable “gestational age” was operationalized 
by using the reported number of gestational weeks in the 
datasets.  Gestational age was used as an inclusion criterion 
where eligible infants were greater than or equal to 37 weeks.  
The variable was coded as “gestagew”. 
 
Nurses’ Study 
Question 28: Gestational age? (Weeks and days) 
IFPS II 
Question Gestage: Gestational age of infant at birth (weeks)? 
Greater or equal to 35 weeks.   
Gestational age was reported and calculated from the due date 
on the prenatal questionnaire and the infants birthday 
 

Birth weight  
 
 
 
 
 
 
 
 
 
 
 
BST Intervention 

The continuous variable, “birth weight” was operationalized by 
using the reported birth weight of the infant (grams) from the 
dataset and was coded as “Infbrwt”. 
 
Nurses’ Study  
Question 30: Infant birth weight (grams)? 
IFPS II 
Question 3 (Birth Screener): How much did your baby weigh at 
birth? (Pounds and ounces).  Birth weight was initially 
computed from pounds to grams with the formula lbs/0.0022, 
to match the datasets. 
 
 The variable intervention was operationalized into two groups: 
one group were women who were exposed to the breastfeeding 
intervention in the Nurses’ Study; and the second group of 
women who were not exposed to the intervention, the IFPS II 
and the Nurses’ Study control group.  The intervention group is 
coded as, yes = 0 and the no intervention as no =1 
 

 

 

Conclusion.  In this section a description of the original study characteristics 

were presented as well as the rationale for merging the IFPS II and Nurses’ Study’s.  For 
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the merged study, measurements, methods and operational definitions were described.  

The main variables of interest, sample profile and characteristics, measurements and 

operational definitions of the merged dataset were also presented in preparation for the 

analysis section in Chapter Four. 
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Chapter Four: Results  

This study examines the relationships among prepregnancy BMI, previous 

breastfeeding experience and factors that predict early breastfeeding termination among 

low-income women.  This chapter presents the results of univariate, bivariate and 

multivariate analysis.  The report includes bivariate analysis of the relationships among 

independent factors, known covariates and the outcome variable, and binary logistic 

regression that was computed to determine the odds of significant variables being 

associated with early termination of breastfeeding.  In this secondary analysis, the 

combined sample (n=434) was derived from subsets of two datasets, the IFPS (n=4902) 

and the Nurses’ Study (n=328) that was described in Chapter Three.   

Sample Characteristics 

This section describes the sample demographics, health beliefs and maternal and 

infant characteristics of variables in the combined dataset.  Within the study, only 

variables that were operationalized across the datasets were analyzed to describe the 

sample and to test for associations.  The variables include: age, BMI, education, race, 

marital status, employment, delivery type, parity, smoking, breastfeeding experience, 

early breastfeeding termination, intervention, infant birth weight, gestational age and 

infant gender.  Maternal demographics, pregnancy and infant characteristics are reported 
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separately (Tables 4 and 5).  The theoretical operational definitions of these variables of 

interest can be found in Chapter Three (Table 3).   

Overview of sample 

 The combined sample (n=434) included all WIC enrollees for whom data were 

available for computing BMI, and who had a record of early breastfeeding outcomes 

(stopped or continued) at four weeks.  The sample was comprised of women ranging 

from ages 18 to 47 years who were mostly white (62.9%) compared to Blacks (37.1%).  

Approximately half of the women were overweight and obese, (58.3%), multiparous 

(57.4%) and with previous experience in breastfeeding (48.6%).  By week four, about 

one- third (28.8%) of the women had early termination, while most continued (71.2%).  

Other distributions on health beliefs, intervention, maternal/pregnancy and breastfeeding 

characteristics are presented in Table 2.  The distributions of infant characteristics are 

presented in Table 5. 

Demographics 

 Maternal age.  In the combined study, women ranged from ages 18 to 47 years.  

This study reports both continuous and categorical ranges for maternal age.  For purposes 

of the combined study, maternal age 18 to 47 years was an inclusion criterion.  

Distributions for both continuous and categorical data were reported in Table 4.  The 

average maternal age was 25 years (M=25.0, sd, 5.6).  Frequencies run after recoding into 

a dichotomous variable showed a distribution with a higher proportion of women among 

ages 24 and older (52.5%) compared to the younger group, 18-23 years (47.5%), after 

outliers were removed (Chapter 3).  Among the younger group are adolescents (14%) 
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who are often described as having different needs from adults (“CDC, Surveillance 

Summaries”, 2010). 

 

Table 4 
 
 
Sample Characteristics Mean ± sd n=434 (100%) 
Demographics 

  Age 25.0 ± (5.60) 
    Range (18-47) 

 
206 (47.5%) 

     18-23 
 

228 (52.5%) 
     24+ 

  Body Mass Index 27.3 ± (5.76) 
    Range (>=18.50 - 43.30) 

       Normal (18.50 - 24.99 
 

181 (41.7%) 
     Above normal (25.00 - 43.30) 

 
253 (58.3%) 

Race 
       White 
 

273 (62.9%) 
     Black 

 
161 (37.1 %) 

Education (n=414) 
       High school and less 
 

182 (41.9%) 
     College (any) 

 
232 (53.5%) 

     Unknown 
 

20 (4.6%) 
Marital status (n=414) 

       Single 
 

225 (51.8%) 
     Married 

 
189 (55.1%) 

     Unknown 
 

20 (4.6%) 
Employment (n=419) 

        Yes 
 

180 (41.5%) 
      No  

 
239 (55.1%) 

      Unknown 
 

15 (3.4%) 
Pregnancy characteristics 

      Delivery type 
        Vaginal 
 

336 (77.4%) 
      Cesarean section 

 
98 (22.6%) 

Parity 
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    1 
 

185 (42.6%) 
    2+ 

 
249 (57.4%) 

Health beliefs 
    Current Smoking 
 

44 (10.1%) 
    Yes 

 
390 (89.9%) 

    No 
  Breastfeeding characteristics 
     Breastfeeding experience 
       Yes 
 

211 (48.6%) 
     No 

 
223 (51.4%) 

  Early termination of breastfeeding 
  

  Stopped breastfeeding at 4 weeks 
 

125 (28.8%) 

     Continued breastfeeding at weeks 
 

 309 (71.2%) 

  BST intervention 
       Yes 
 

78 (18%) 
     No 

 
  356 (82%) 

 
   

 

Body mass index (BMI).  The final combined sample (n=434) was based on 

cases for whom prepregnancy BMI data were available for all WIC-enrolled women in 

the dataset.  Results are reported on data analyzed for women with a BMI range from 

18.50 to 43.30, which was also an inclusion criterion for the combined study.  Univariate 

analysis revealed average BMI to be 27.0, (M=27.3, sd=5.76), median, 26.35 and mode 

22.59, reflecting a moderate degree of skewness (0.598) and kurtosis (0.394) of the data.  

Among the sample, women were slightly more likely to be overweight and obese (58.3%) 

compared to normal weight women (Table 4).   
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 Education.  In this sample (n=414), at least half of the women were college 

educated (53.5%) compared to those with high school or less education (41.9%).  Data 

for 20 cases (4.6%) were unknown and cross tabulation analysis by group distribution 

showed the missing data originated from women who did not respond to the question on 

education within the IFPS II study.  Among the original datasets, more women in the 

IFPS were college educated (55%) compared to a third (36%) in the Nurses’ Study (Fein 

et al., 2008; Pugh et al., 2010). 

 Race.  In the combined sample there were more Whites (62.9%) than Blacks 

(37.1%).  The original datasets revealed the majority race in each study to be White, 

(84%, IFPS II) and Black (87%, Nurses’ Study).  Black and white race were an inclusion 

criteria for the combined study.  Other races were not included in the study, the details of 

which were provided in Chapter Three.  Additional testing by race was reported in the 

bivariate section.   

Marital status.  Univariate analysis revealed a slightly higher distribution of 

single (51.8%) versus married women (43.5%) in the combined sample.  For 20 (4.6) % 

cases of the sample, marital status was unknown and not included in the analysis.  The 

original IFPS II sample reported a higher response rate from married women (79%) than 

in the Nurses’ Study, in which single women were the majority (87%).   

Employment.  In this sample, the analyses revealed that approximately half of the 

women (55.1%) were unemployed compared to the employed (41.5%).  Data were 

unknown for 15 cases (3.4%) in the combined dataset and no additional information 
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could be garnered from further examinations of the missing cases which were from the 

IFPS dataset. 

Pregnancy/Maternal Characteristics 

 Delivery type.  The majority of women had normal vaginal deliveries in the 

combined study (77.4%).  The original studies also reported a high rate of vaginal 

delivery type (73%), consistent with that of the combined study (Fein et al., 2008c; Pugh 

et al., 2010).   

Parity.  Less than half the women in the combined study were primiparous 

(42.6%) compared to the multiparous (57.4%).   

Current smoking.  Most women reported not smoking (89.9%) in the combined 

sample.  Smoking remains a maternal and child health variable of interest, and PRAMS 

(2008) data reports 12.8% of women smoked three months before delivery and 17.6% 

during early postpartum in the United (Robbins et al., 2009; Tong et al., 2013). 

Breastfeeding Characteristics 

Breastfeeding experience.  In the combined sample, (n=434), the distribution of 

breastfeeding experience or no experience were almost similar (51.4% versus 48.6%) 

among women.  Previous breastfeeding experience was a major independent variable in 

the study.  Similar findings were made in the original IFPS II (52%) and Nurses’ Study 

samples (50%).   

Early termination of breastfeeding.  Among this sample (n=434) of low-income 

women, approximately a third (28.8%) stopped breastfeeding by week four compared to 

those who continued (71.2%), as described in Table 4.   
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BST intervention.  Among this sample (n=434) of low-income women, 18% 

were exposed to the intervention, and 82% were not exposed to the breastfeeding 

intervention.  The BST intervention from the Nurses’ Study is an independent variable.  

The intervention group received breastfeeding support services while the control group 

received “usual care” that was discussed in Chapter Three.  The intervention was 

dichotomized into, yes=0, (78) intervention group or no=1 (356), no intervention group, 

made up of the IFPS II and women who were in the usual care group from Baltimore. 

 

Infant Characteristics 

 

Table 5 
Distribution of Infant Characteristics 
 

Variable M + (sd)    n (%) 
  Birth weight  
     ≥ 2500 grams 
     Range (2522-5050) 

 
3408.10+ (433.6)  

 Gestational age 
     ≥ 37 weeks 
    Range (37.0-44.4) 

 
39.3 + (1.22) 
 

 

Infant gender (n=432) 
    Male  
    Female 
    Unknown 

 229 (52.8%) 
203 (46.7%) 
  2 (0.5%) 

 

Gestational age.  Infant ages at birth ranged from 37 to 44 weeks within the 

combined sample.  The average gestational age was 39.3 weeks (M=39.3, sd=1.22) in the 
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combined study.  Infant gestational age of at least 37 weeks was an inclusion criterion for 

the study. 

Birth weight.  Descriptive statistics showed that infant birth weights ranged from 

2522 to 5050 grams in the study and infants weighed 3400 grams on average (M=3408.1, 

sd= 433.6).  Infant birth weight of at least 2500 grams was an inclusion criterion for the 

combined study. 

Gender.  The combined data set showed there were almost as many females 

(47%) born as males (53%), consistent with the original studies (Fein et al., 2008; Pugh et 

al., 2010).  The child’s gender was reported from birth records or from survey results. 

Bivariate Analysis 

In the combined study, chi-square analysis was used to calculate associations 

between the outcome variable, early breastfeeding termination and independent 

categorical variables for all women.  The results are presented in Table 6 and include 

counts, column percentage distributions, chi-square (χ²) values and the significance (p 

value).  The continuity correction was reported for dichotomous variables as 

recommended for SPSS output (Munro, 1997).  Eleven demographic and maternal/infant 

characteristics were tested for associations with the dichotomous dependent variable.  

Two variables, birth weight and gestational age were utilized as inclusion criteria and 

were not analyzed for further testing.  Independent t-tests were calculated for age and 

BMI continuous variables for which the value of t, degrees of freedom and significance 

level are reported.  Overall, the initial bivariate results showed that four variables, 

maternal age, race, parity and previous breastfeeding experience were significantly 
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associated with the early breastfeeding termination.  Among infant characteristics, gender 

was also found to be statistically significant, although, with a slightly weaker association 

compared to age, race, parity and previous experience (p =.04).   

 

Table 6 
Bivariate Analysis of Study Variables by Early Termination 
 

Variables 
 

 Stopped 
Breastfeeding  

(n=125) 

 Continued 
Breastfeeding 

(n=309)  

df χ² p 

Demographics 
Age  
   18-23 
   24+ 

 
125  

76 (60.8%) 
49 (39.2%) 

 
309 

130 (42.1%) 
179 (57.9%) 

 
1 
 

 

 
11.78 

 
0.01 

 
 

BMI 
   Normal (18.50-24.99) 
   Above normal (25.00- 43.30) 
   (Overweight/obese) 

125 
50 (40.0%) 
75 (60.0%) 

309 
131 (42.4%) 
178 (57.6%) 

1 0.12 0.73 
 

Race 
   Black 
   White 

125 
30 (24.0%) 
95(76.0%) 

309 
131 (42.4%) 
178 (57.6%) 

1 12.13 0.01 

Education 
   High school and less 
   College (any) 

116 
59 (50.9%) 
57 (49.1%) 

298 
123 (41.3%) 
175 (58.7%) 

1 2.74 0.10 

Marital status 
   Married 
   Single 

116 
53 (45.7%) 
63 (54.3%) 

298 
136 (45.6%) 
162 (54.4%) 

1 0.00 1.00 

Employment 
   Yes 
   No  

118 
49 (41.5%) 
69 (58.5%) 

301 
131 (43.5%) 
170 (56.5%) 

1 0.07 0.79 

Pregnancy characteristics 
Delivery type 
   Cesarean section 
   Vaginal delivery  

 
125 

24 (19.2%) 
101 (80.8%) 

 
309 

74 (23.9%) 
235 (76.1%) 

 
1 

 
0.89 

 
0.35 

Parity  
   1 
   2 + 

125 
69 (55.2%) 
56 (44.8%) 

309 
116 (37.5%) 
193 (62.5%) 

1 10.64 0.01 
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Health behavior 
Smoking 
   Yes 
   No 

 
125 

18 (14.4%) 
107 (85.6%) 

 
309 

26 (8.4%) 
283 (91.6%) 

 
1 

 
2.87 

 
0.09 

Breastfeeding 
characteristics 
Breastfeeding experience 
  Yes  
   No  
BST intervention 
   Yes 
   No 

 
125 

39 (31.2%) 
86 (68.8%) 

 
125 

  8 (6.4%) 
117 (93.6%) 

 
309 

172 (55.7%) 
137 (44.3%) 

 
309 

 70 (22.7%) 
239 (77.3%) 

 
1 
 
 
 
1 

 
20.35 

 
 
 

14.87 

 
0.01 

 
 
 

.001 

Infant characteristics 
Infant gender 
   Male  
   Female 

 
125 

56 (44.8%) 
69 (55.2%) 

 
307 

173 (56.4%) 
134 (43.6%) 

 
1 

 
4.31 

 
0.04 

 
 

Age.  Age was analyzed by chi-square tests as dichotomous variable separating 

women 18-23 years and 24 and older.  Women who were 18-23 years were more likely to 

stop breastfeeding (60.8%) compared to those 24 and older (39.2%) by week four.  

Among the 24 years and older group, approximately three and half times more women 

continued (78%) breastfeeding suggesting that the younger group was at risk and age was 

an important risk factor for early termination of breastfeeding.  A chi-square test 

conducted to compare early breastfeeding termination by age was significant (χ² (2) 

=11.78, p = 0.01).   

Further analysis of age as a continuous variable also confirmed an association 

with the dependent variable, early termination of breastfeeding (p = 0.00).  Descriptive 

analysis showed that women who stopped breastfeeding were 23 years on average, (M = 

23 years, sd = 4.76) compared to those who continued breastfeeding past four weeks (M 



137 
 

= 25.57, sd = 5.741).  The independent samples t-test showed a statistically significant 

association between age and breastfeeding termination t(202.629) = - 4.007, p <.05.  

Women who continued breastfeeding past four weeks had a statistically higher mean age 

compared to those who stopped breastfeeding.   

BMI.   Prepregnancy BMI, the main independent variable has been demonstrated 

to be associated with early breastfeeding termination in the literature.  The outcome 

variable, did not differ by BMI (p =.73).  Among the sample (n = 434) more overweight 

and obese women stopped breastfeeding (60%) compared to those with normal BMI 

(40%).  Chi-square analysis did not reveal any statistical difference among normal and 

above normal overweight/obese women who stopped breastfeeding or continued 

breastfeeding by week four (χ² (1) =.12, p = .73).  An independent t-test performed on 

BMI also did not yield any statistical significance (p = .691) with prepregnancy BMI and 

the outcome variable, breastfeeding termination t(432) = - 398, p >.05.  The findings in 

this study are contrary to the findings in the literature on breastfeeding outcomes and 

BMI.   

Race.  The results revealed differences in breastfeeding termination in the sample 

(n=434) by race.  More Whites (76%) than Blacks (24%) stopped breastfeeding and rates 

revealed a larger margin when compared to those who continued breastfeeding.  Among 

those who continued breastfeeding, more Whites continued breastfeeding (57.6%) 

compared to Blacks (42.4%).  Analytic results showed a statistical difference by race on 

breastfeeding termination (χ² (1) = 12.13, p = .01).   
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Parity.  Among the sample of women, we found a significant association among 

parity and women who stopped or continued breastfeeding at four weeks (χ² (1) = 10.64, 

p = .01).  Among those who stopped breastfeeding, primiparous women were more likely 

to stop breastfeeding (55.2%) compared to the multiparous (44.8%).  Among those who 

continued breastfeeding, multiparous (parity 2+) women, were more likely to continue, 

overall, by week four (62.5%) compared to the primiparous (37.5%).   

Breastfeeding experience.  The breastfeeding experience variable was 

significantly associated with early breastfeeding termination at four weeks (p < .5).  

Women with no experience were more likely to stop breastfeeding (68.8%), than those 

with experience (31.2%).  Women with previous breastfeeding experience (55.7%) were 

more likely to continue breastfeeding compared to those who stopped breastfeeding 

(44.3%).  Chi-square analysis showed a significant association between the outcome 

variable by breastfeeding experience (χ² (1) = 20.35 p = .01).   

BST Intervention.  The results showed that among women who stopped 

breastfeeding, 6.8% received the intervention compared to 93.6% who did not get the 

intervention.  Among those who continued breastfeeding 22.7% received the intervention 

compared to 77.3% who did not receive the intervention.  Women in the intervention 

group were less likely to stop breastfeeding.  The Intervention and early breastfeeding 

termination achieved statistical significance (χ² (1) = 14.87, p = .001).   

Infant gender.  The results showed that male babies were more likely to continue 

breastfeeding (56.4%) and among those who stopped breastfeeding, females were more 
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likely to stop breastfeeding (55.2%).  Infant and early termination of breastfeeding 

revealed a significant association (χ² (1) = 4.31 p = .04). 

 Conclusion.  In this session, bivariate analyses were performed to determine 

significant associations among the dependent variable, early breastfeeding termination 

and study variables.  Chi-square tests were conducted for dichotomous variables such as 

age, BMI, race, education, marital status, employment, delivery type, breastfeeding 

experience and infant gender.  For continuous variables age and BMI, additional t-tests 

were performed to find the mean differences.  Significant associations were found with 

maternal age, race, parity, breastfeeding experience, intervention and to a lesser extent, 

gender.  No relationship was found with the independent variable, BMI (p = .73), 

smoking (p = .09), marital status (p = 1.00), delivery type (p = .35), education (p = .10) 

and employment (p = .79).   

Bivariate Results by BMI 

BMI and study variables.  BMI was not found to be a significant predictor in our 

analysis, but a trend demonstrates consistent conclusive findings of a relationship with 

breastfeeding termination to support additional testing.  A cross-tabulation analysis of 

BMI with all study variables, found significant associations among three variables, in 

Table 7: age (χ² (1) = 4.26, p =.04), delivery type (χ² (1) = 9.69, p =.01) and parity, (χ² (1) 

= 4.15, p =.04).  Employment was not significant, by a conservative correction continuity 

report: (χ² (1) = 4.00, p =.05).   
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Table 7 
BMI and Study Variables 

Variables 
 

Normal 
BMI (%) 

Above 
Normal BMI 

(%) df χ² p-value 
Demographics 
  Age  
    18-23 
    24+ 

 
181  

82 (53.6%) 
99 (46.4%) 

 
253 

84 (43.1%) 
169 (56.9%) 

 
1 
 

 

 
4.26 

 
 

 
0.04 

 
 

 Race 
    Black 
    White  

181 
63 (34.8%) 
118 (65.2%) 

253 
98 (38.7%) 
155 (61.3%) 

1 
 
 

.540 
 

0.46 
 

 Education  
    High School and less 
    College (any) 

173 
82 (47.4%) 
91(52.6%) 

241 
100 (41.5%) 
141(58.5%) 

1 1.196 0.27 

Marital status 
   Married 
   Single 

173 
83 (48.0%) 
90 (52.0%) 

241 
106 (44.0%) 
135 (56.0%) 

1 .496 0.48 

Employment 
    Yes  
   No 

171 
63 (36.8%) 
108 (63.2%) 

248 
117 (47.2%) 
131 (52.8%) 

1 4.000 0.05 

Pregnancy characteristics 
 Cesarean section 
   Yes cesarean section 
   No cesarean section 

 
181 

27 (14.9%) 
154 (85.1%) 

 
253 

71 (28.1%) 
182 (71.9%) 

 
1 

 
9.69 

 
0.01 

 Parity  
    1  
    2 + 

181 
88 (48.6%) 
93 (51.4%) 

253 
97 (38.3%) 
156 (61.7%) 

1 4.15 0.04 
 

 Health behavior 
 Smoking 
    No 
    Yes  

 
181 

165 (91.2%) 
16 (8.8%) 

 
253 

225 (88.9%) 
 28 (11.1%) 

 
1 

 
.356 

 
0.55 

Breastfeeding 
characteristics 
 Breastfeeding experience 
    Yes  
    No 
 BST Intervention 
    Yes 
    No 

 
181 

78 (43.1%) 
 103 (56.9%) 

181 
30 (16.6%) 
15 (83.4%) 

 
253 

133 (52.6%) 
120 (47.4%) 

253 
48 (19.0%) 
205 (81.0%) 

 
1 
 
 
1 

 
3.422 

 
 

.265 

 
0.06 

 
 

0.61 
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Bivariate Results by Race 

Race and study variables.  Researchers have explored the relationship among 

race, BMI and breastfeeding and still more research is needed to build a stronger case for 

the different outcomes reported (Kitsantas et al., 2011; Krause et al., 2011; Kugyelka et 

al., 2004; Thompson et al., 2012).  In this secondary analysis, exploring race as a variable 

of interest was possible, given the predominance of White and Black race in the original 

studies (84% and 87%, respectively).  Bivariate chi-square analyses were performed to 

determine whether study variables varied by race.  In Table 8, the results indicated that 

eight variables demonstrated a statistically significant association by race (p < 0.5).  

Differences found among age (p = .01), such that the white sample was 24 years and over 

(60.8%); and more young women 18-23 years (61.5%) were in the black sample.  Among 

Whites there were more college educated (61.7%); and, among Blacks were more high 

school level women (53.2%).  More than half (60.9%) of Blacks were overweight/obese, 

and fewer White women (56.8%) fell into that category.  Other differences noted were in 

marital status where among Blacks a fraction (18.4%) were married and for early 

termination of breastfeeding, most (81.4%) continued breastfeeding past four weeks, 

surpassing Whites; among Whites fewer women (65.2%) continued breastfeeding.  Most 

Early termination 
   Continued past wk4  
   Stopped at wk4                        

181 
131 (72.4%) 
 50 (27.6%) 

253 
178 (70.4%) 
75 (29.6%) 

1 
 
 

.123 0.73 
 
 

Infant characteristics 
Infant gender 
   Male  
   Female 

 
180 

100 (55.6%) 
80 (44.4%) 

 
252 

129 (51.2%) 
123 (48.8%) 

 
1 

 
.637        

 
0.43 
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White women were married (62.5%); non-smokers (85.3%), unemployed (58.7%), and 

had previous breastfeeding experience (53.1%).  There were just as many females born as 

males among Whites, whereas among Blacks there were more males (59.7%) than 

females (40.3%).  No statistical differences were found among study variables, BMI, 

employment, delivery type and parity by race. 
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Table 8 
Study Variables by Race 

 
Variables 
 White n (%) Black n (%) 

D
f χ² p 

Demographics 
 Age  
   18-23 
   24+ 

 
273 

107 (39.2%) 
166 (60.8%) 

 
161 

99 (61.5%) 
62 (38.5%) 

 
1 

 
  19.31 

 
0.01 

 

BMI 
   Normal 18.50-24.99 
   Above normal 25.00- 43.30 
   (Overweight/obese) 

273 
118 (43.2%) 
155 (56.8%) 

161 
63 (39.1%) 
98 (60.9%) 

1 0.54 0.46 
 

Education 
   High school and less 
   College (any) 

256 
98 (38.3%) 
158 (61.7%) 

158 
84 (53.2%) 
74 (46.8%) 

1 8.19 0.00 

Marital status 
   Married 
   Single 

256 
160 (62.5%) 
96 (37.5%) 

158 
29 (18.4%) 
129 (81.6%) 

1 74.97 0.00 

Employment 
   Yes 
   No  

259 
107 (41.3%) 
152 (58.7%) 

160 
73 (45.6%) 
87 (54.4%) 

1 0.59 0.44 

Pregnancy characteristics 
 Delivery type  
    Cesarean section 
    Vaginal delivery 

 
273 

 60 (22.0%) 
213 (78.0%) 

 
161 

 38 (23.6%) 
123 (76.4%) 

 
1 

 
0.07 

 
0.79 

Parity  
    1 
    2+ 

273 
112 (41.0%) 
161 (59.0%) 

161 
73 (45.3%) 
88 (54.7%) 

1 0.60 0.44 
 

Health behavior 
Smoking 
   Yes 
    No 

 
273 

40 (14.7%) 
233 (85.3%) 

 
161 

 4 (2.5%) 
157 (97.5%) 

 
1 

 
15.15 

 
0.00 

Breastfeeding characteristics 
Breastfeeding experience 
   Yes  
   No  

 
273 

145 (53.1%) 
128 (46.9%) 

 
161 

66 (41.0%) 
95 (59.0%) 

 
1 

 
5.48 

 
0.02 

Breastfeeding status at wk 4 
   Stopped breastfeeding  
   Continued breastfeeding                        

273 
95 (34.8%) 
178 (65.2%) 

161 
30 (18.6%) 
131 (81.4%) 

1 
 
 

12.13 
 

0.00 
 
 

BST Intervention 273 161 1 139.06 .001 
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  Yes 
   No 
Infant characteristics 
Infant gender 
  Male  
   Female 

   3 (1.1%) 
 270 (98.9%) 

 
273 

134 (49.1%) 
139 (50.9%) 

75 (46.6%) 
86 (53.4%) 

 
159 

95 (59.7%) 
64 (40.3%) 

 
 

 
1 

 
 

 
4.17 

 
 

 
0.04 

 

Conclusion.  As previously reported (Table 6) early breastfeeding termination at 

week four revealed statistical differences among Black and White women (χ² (1) = 12.13, 

p <.001).  The major independent variable BMI was not found to explain the variability 

related to early termination of breastfeeding.  Variables with known associations, overall 

with maternal and child health studies, such as, delivery type, smoking and education also 

did not show a significant relationship with early termination (p >.05).  The association 

between age and early termination of breastfeeding was highly statistically significant (χ² 

(2) = 11.78, p = .01).  The results of bivariate analysis of race and the outcome variable 

indicated that twice as many White women stopped breastfeeding compared to Blacks 

(34.8 % versus 18.6%) by week four.  The study controlled for both race and age as 

known covariances to adjust for any interactions on the dependent variable in the final 

analysis.  Overall, the analysis by race demonstrated strong disparities among multiple 

variables and informed the next level for additional multivariate analysis of the 

significant results. 

Binary Logistic Regression Modeling 

The next level of testing, multivariate logistic regression was focused on 

predicting interrelationships among variables that demonstrated significant bivariate 

associations with the outcome variable, early termination of breastfeeding.  The results 
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from bivariate analysis and covariates identified in the literature provided the rationale 

for additional testing by logistic regression.  BMI testing did not reveal any association 

with breastfeeding at four weeks, however, based on trend results and the conclusive 

evidence of the effect of BMI in the literature, it was submitted for further testing in the 

model, together with other important factors and covariances such as education, marital 

status and employment, established by researchers.   

The number of observations used were 401 (n=434) based on the sample.  Thirty-

three observations of missing data and for which full data were not available were 

deleted.  The ordered values for the dependent variable, early breastfeeding termination 

(n=336) were: 1=95 (stopped breastfeeding), 0=241 (continued breastfeeding), and the 

logistic model was modeled on one (1), stopped breastfeeding at four weeks.  All the 

variables including BMI were reviewed for the model.   To determine the independent 

variables that were statistically significantly and associated (p ≤ 0.05) with the dependent 

variable, but not highly correlated (r ≤ .30) among themselves, a correlation matrix was 

evaluated using Pearson’s correlation coefficients to assess for multicollinearity.  

Variables that met the criteria (r ≤ 0.30 and p > 0.05) were entered into the model using 

the enter selection method to determine the model with the highest likelihood score 

statistic that best explained the associations.  Variables were selected by the enter method 

and rerun with the forward selection method for cross validation of results.  The enter 

method allowed all variables including covariances to be entered and the forward 

selection allowed variables that were significant with the dependent, early termination of 
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breastfeeding to be entered one at a time to determine the best fit for the model.  The 

enter method was selected for reporting.   

To determine how well the data fit the model, the Hosmer and Lemeshow 

goodness-of-fit test was used in this study which revealed a non-significant result (χ² (8) 

= 4.108, p = .85), demonstrating the model was an appropriate test and the best fit for 

testing the expected and the observed frequencies.  Likelihood ratio tests were performed 

which compared the model with a set of predictors to a model that were observed.  The 

full model with the significant predictor variables was tested against a constant-only 

model which showed a statistical significance and a difference among predictors as 

indicated by a moderate, -2 Log Likelihood=407.904, and χ  (12) = 63.27, p < .000) for 

the overall model.  The Nagelkerke R Square reported was 0.2114, which was also a good 

fit for the model.  The model correctly classified 73.8% of the cases. 

Results.  The enter method was used to determine which independent variables 

(age, BMI, education, race, marital status, employment, smoking, type of delivery, parity, 

breastfeeding experience, infant gender and intervention) were the best predictors of early 

termination of breastfeeding.  The results of regression coefficients are presented in Table 

9 and revealed five significant predictor variables: intervention, breastfeeding experience, 

intervention, race, parity and maternal age (Table 9).   

 

Table 9 
Odds Ratio Analysis 

 
           95% CI, Odds Ratio 
Predictor  b (SE) Wald P Odds ratio    Lower Upper 
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After adjusting for all of the other independent variables and covariance in the 

model, BMI, race, cesarean section, education, employment, smoking status and infant 

gender were not predictive in the model.  The most important predictor of early 

breastfeeding termination was the intervention using the forward step-wise method.  The 

analysis also showed differences among the sample.  Women with no breastfeeding 

experience were more likely to have stopped breastfeeding by four weeks (OR = 6.15, 

95% CI [2.53, 14.62], p =.001); and, women in the no intervention group (IFPS) were 

more likely to stop breastfeeding (OR = 3.59, 95% CI [1.45, 8.87], p =.00) compared to 

the intervention group.  Younger women (18-23 years), were more likely to stop 

breastfeeding (OR = 2.03, 95% CI [1.13, 3.64], p = .02).  Older mothers (23 and older), 

therefore continued to breastfeed their infants past week four (Table 9).   Race was 

selected to be in the final model and Black women were about 52% less likely to stop 

breastfeeding compared to Whites (OR=.48, 95% CI [0.24, 0.95].  In this sample of 

Breastfeeding 
Experience 
   Yes 
   No 

1.82 
(0.44) 

16.89 0.001 6.15 2.59  14.62 

Intervention 
   Yes 
   No 

1.28 
(0.46) 

7.65 0.006 3.59 1.45 8.87 

Age  
  18-23 
   24+ 

0.71 
(0.30) 

5.67 0.017 2.03 1.13 3.64 

Race 
  White  
  Black 

-.731 
(0.35) 

4.44 0.035 0.48 0.24 0.95 

Parity  
   1  
   2+ 

-.935 
(0.44) 

4.42 0.035 0.39 0.16 0.94 
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women, primiparous women were less likely to stop breastfeeding by week four (OR = 

0.39, 95% CI [0.16, 0.94], p = .035); The final model selected, breastfeeding experience, 

intervention, race, parity and age.   

Conclusion.  The results of the univariate, bivariate and multivariate logistic 

analysis were presented in this chapter.  A composite descriptive profile of the sample 

emerged with univariate analysis of categorical and continuous study variables (age, 

BMI, birth weight and gestational age).  Birth weight and gestational age were used as 

inclusion criteria and were therefore not advanced for testing.  Bivariate testing was 

performed by chi-square to identify variables that were significantly associated with early 

breastfeeding termination.  A statistically significant difference was found among age, 

race, parity, breastfeeding experience, infant gender and early breastfeeding termination.  

Associations were also tested for BMI the main independent variable, and still no 

significant effect was found as BMI did not influence early breastfeeding termination 

(p=.73).  BMI and study variables testing revealed significant relationships with age, 

parity and type of delivery.  Race and study variables analyses revealed significant 

relationships with age, education, marital status, smoking, breastfeeding experience, 

infant gender and the early breastfeeding termination.  All variables were introduced for 

multivariate testing, including the breastfeeding intervention of the Nurses’ Study.  In the 

final model, BMI was not selected and advanced for further testing.  After adjusting for 

covariances, , breastfeeding experience, intervention, age, race and parity remained 

strong predictors of early breastfeeding termination at 4 weeks.  A detailed discussion of 

the conclusions is presented in Chapter Five. 
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Chapter Five: Discussion  

The purpose of this retrospective secondary analysis study was to determine the 

relationships among prepregnancy BMI, previous experience and breastfeeding 

termination in low-income women.  This study provided a detailed analysis of the 

associations among variables and future predictions for early breastfeeding termination 

among a sample of postpartum women (n=434).  Data were analyzed from a combined 

dataset of two original sources: 1.  The IFPS II, a survey of infant feeding, nutrition and 

dietary habits of pregnant and postpartum women; and, 2.  The Nurses’ Study, a 

randomized clinical trial of a community-based breastfeeding intervention of postpartum 

women (Pugh et al., 2010; Fein et al., 2008).  The former is a widely-used, publically-

available data and the latter is a privately-owned data set for which permission was 

sought prior to undertaken the study. 

 The rationale established for merging the two datasets, is based on similarities 

found in the objectives, methodology and data collection points.  The two studies were 

conducted during similar time periods, approximately two years apart: the Nurses’ study 

from 2003 to 2005; and, IFPS II from 2005 to 2007.  Both the Nurses’ Study and IFPS II 

datasets were ideal for the purpose of secondary analysis and the focus on infant nutrition 

and breastfeeding to promote maternal and child health was relevant to this study.  The 

prenatal and immediate postpartum information available in the IFPS longitudinally, and 
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the use of research survey methods such as questionnaires and telephone interviews 

offered commonalities in data collection points between the two sources.  With a majority 

White and Black race in the IFPS II and Nurses’ Study, respectively, merging the two 

datasets provided a unique sample of demographic representation, not usually found in 

the literature.  Only two studies were found with a similar sample of Black and White 

representation to determine the relationships among overweight and obese women and 

breastfeeding outcomes (Krause et al., 2011; Liu et al., 2010).  Findings from the 

combined datasets increased understanding of factors that affect early termination of 

breastfeeding and provided evidence for disparity-related interventions while advancing 

the body of knowledge among low-income women. 

 In this section findings of the association between the dependent and independent 

variables were analyzed in relation to the research questions. Reasonable deductions, 

interpretations and conclusions interspersed with the perspectives of researchers from the 

literature reviews in Chapter Two are also presented.  Findings are analyzed are provided, 

findings analyzed, in relation to the dependent and independent variables, and reasonable 

deductions and conclusions of the results interspersed with the perspectives of 

researchers from the literature reviews presented in Chapter Two are provided.  The 

discussions will be followed by the strengths and limitations of the study, nursing and 

policy implications and the conclusion.  For the secondary analysis study, the main 

independent variables were BMI and previous breastfeeding experience and the 

dependent variable was early breastfeeding termination.  Maternal demographics and 

characteristics identified from the literature, guided the selection of variables to develop 
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the sample profile. The variables were matched for similar context and definition prior to 

merging and for establishing the final study sample.  Initial univariate analysis provided a 

composite description of the combined sample (Table 4).  Bivariate analysis tested 

significant associations among the independent variables and breastfeeding termination.  

Multivariate analysis by logistic regression was performed to determine factors that best 

predicted early breastfeeding termination among low-income women, while controlling 

for known covariates in the model.   

The combined sample (n=434) comprised of postpartum Black (n=144) and white 

(n=290) women, 18 years and older with normal and above normal BMI, who had no 

medical complications and had healthy babies (detailed in Chapter Four).  The results of 

the statistical analytic tests and responses to the three research questions posited in 

Chapter One and Four are presented and followed by a discussion of the findings.   

Research Question 1  

Among-low-income women what is the relationship between prepregnancy BMI 

and early breastfeeding termination at four weeks postpartum?  

 Univariate analysis revealed that overall, the combined sample of low-income 

WIC women (n=434), were 18 and older, (mean age 25.0), with above normal 

prepregnancy BMI (58.3%) who stopped breastfeeding (28.8%) and continued past week 

four (71.2%).  Within the study, there were almost twice as many Whites (62.9%) as 

Blacks (37.1%) with more women who were single (51.8%) than married (43.5%) and 

who reported not smoking (89.9%).  Approximately half of the women were college 

educated (53.5%) and unemployed (55.1%).  In analyzing maternal and pregnancy 
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characteristics, there were slightly more multiparous women (57.4%) about half had 

breastfeeding experience (51.4%) while many reported having cesarean sections (22.6%).  

Our study included infants of gestational ages 37 to 44 weeks (M=39.3) who weighed at 

least 2500 grams (M=3408.1).  According to the literature, a potential risk of early 

termination of breastfeeding is prepregnancy BMI and in this study, women with above 

normal BMI (25.00 to 43.30).  Above normal BMI is defined as overweight and obese, 

adapted from the IOM classification for BMI for the purpose of the combined study. 

Univariate results provided a description of the combined sample for the study.  

BMI frequencies were analyzed by continuous data, (ranging from 18.50 to 43.30); as a 

dichotomous variable, normal, (18.50 to 24.99); and above normal (25.00 and greater); 

and, at three levels (normal: 18.50 to 24.99; overweight: 25.00 to 29.99; Obese: 30 and 

greater.  Final results were reported as a dichotomous variable for all statistical testing.  

Bivariate analysis tested relationships and measured statistically significant associations 

among all independent factors of interest and the dependent variable, early breastfeeding 

termination.  Thirteen demographic and maternal/infant characteristics including 

prepregnancy BMI were tested for associations with the dichotomous dependent variable.  

BMI testing did not reveal any association with breastfeeding termination at four weeks 

in the combined study, despite conclusive evidence to the contrary in the literature.  

Additional bivariate testing of BMI with all study variables again, did not find a 

significant association between BMI and the dependent variable (p =.73).  To truly detect 

a difference, the size of the sample will need to be at least 8409 between the two groups, 

given an effect size of .05 and power of 90% (Cohen, p.  421).  During multivariate 
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testing, BMI was offered to the model based on the literature, but was not selected, 

therefore no further testing could be conducted.  In this combined study of low-income 

Black and White women, bivariate and multivariate statistical testing demonstrated that 

there was no significant relationship between BMI and early breastfeeding termination.   

Research Question 2  

At four weeks postpartum, what is the relationship among prepregnancy BMI, 

previous breastfeeding experience and early breastfeeding termination? 

 Univariate analyses were performed to describe all variables of interest including 

previous breastfeeding and the combined sample revealed an almost balanced distribution 

among experienced and non-experienced women (51.4% versus 48.6%).  Bivariate 

analysis by previous breastfeeding experience revealed balanced proportions among 

several characteristics such as BMI (53% and 47%), education, employment, smoking 

history and type of delivery.  In this analysis, more women (23 and older) reported 

having breastfeeding experience (66%) and twice as many married women (66%) had 

breastfeeding experience compared to single women.  Women with breastfeeding 

experience were also more likely to be multiparous (85%) compared to those with no 

experience.  Bivariate analysis with the dependent variable also revealed that women 

with breastfeeding experience were less likely to stop breastfeeding (19%) and more 

women among those with no experience stopped breastfeeding (61%) by week four.  The 

results of bivariate testing were statistically significant and allowed previous 

breastfeeding experience to be advanced for further testing by multivariate analysis.  

Previous breastfeeding experience demonstrated a consistently strong association 
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(p=0.01) with the dependent variable, breastfeeding termination to answer the research 

question.  The relationship between BMI and breastfeeding termination was not 

significant after it had been explored at different statistical levels as reported in Research 

Question One. 

Research Question 3  

At four weeks postpartum, which characteristics of the mother (age, race, 

experience, BMI, parity and type of delivery) are the best predictors of early 

breastfeeding termination?  Univariate analysis examined demographics, characteristics 

and variables of interest that included age, BMI, race, education, marital status, 

employment, type of delivery, smoking, parity, previous breastfeeding experience and 

breastfeeding termination at week four (Table 4).  Infant characteristics, gestational age, 

birth weight and infant gender were presented in a separate report (Table 5).   

Frequencies and percentiles were calculated and means and standard deviations were 

computed for continuous data on age, BMI, gestational age and birth weight, reported in 

previous chapters. 

Age and BMI frequencies reported for the continuous variables informed clinical 

and statistical decisions to remove outliers and establish cut-off points.  Data for women 

below 18 years, an age group that fell into a high risk category for adverse pregnancy and 

birth outcomes were removed (IOM, 1996); an operational decision to remove values for 

BMI levels below normal (18.50) and to cut off values at 43.30 reduced the impact of 

outliers that may lead to misrepresentation of results (Tabachnick & Fidell, 2007, pp.73).  

The inclusion criteria for the combined study were as follows: WIC enrollment, women 
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with BMI 18.50 to 43.30, ages 18 and older, and Black and White race.  Mothers and 

infants with no recent or ongoing medical problems, infants with gestational weight 

>=2500 grams and gestational weight >=37 weeks were also included in the criteria.  

Mothers and infants who did not meet the study criteria were excluded from the 

combined study. 

 The results of univariate analysis revealed a sample of Black (37.1%) and White 

(62.9%) postpartum women (n=434), who were 18 years and older, (M= 25, SD, 5.60) 

with above normal prepregnancy BMI (58.3%), and a third of whom stopped (28.8%) 

breastfeeding by week four (Table 4).  The average BMI for the women was 27, and 

more than half were multiparous (57.4%) and had breastfeeding experience (51.4%).  

Infants included in the study were born on average at 39 weeks, weighed 3400 grams and 

more than half were male babies (52.8%).   

The next level bivariate testing extensively examined mean differences and 

significant relationships by t-tests and chi-square analysis.  Study variables were stratified 

by breastfeeding termination revealing strong and significant associations with age (p > 

.001), race (p < .001), parity (p < .01) and previous breastfeeding (p < .001), while the 

relationship with infant gender was slightly weaker (p < 0.04).  Evidence shows that the 

potential risks of early termination of breastfeeding would be found with characteristics 

such as prepregnancy BMI, (Amir & Donath, 2007; Wojcicki, 2011); race (Kitsantas et 

al. 2011; Krause et al. 2011; Kugyelka et al. 2004; Liu et al. 2010; Thompson et al. 

2012); and younger maternal age, marital status, lower educational levels, single parity 

and type of delivery (Chung et al., 2009; Lau, & Ip, 2008; Sebire et al., 2001; Zhang et 
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al., 2003).  Additional bivariate testing was performed with study variables by BMI and 

race.  For BMI, significant relationships were found with age (p=.04), employment 

(p=.04), type of delivery (p=.01) and parity (p=.04).  Bivariate testing by race revealed 

highly significant relationships with most of the study variables except BMI (p=.46), 

employment (p=.44), delivery type (p=.79) and parity (p>.44).  Further testing by 

multivariate and logistic regression followed bivariate analysis to predict variables that 

determined early breastfeeding termination.   

 For multivariate logistic binary regression, all variables and covariates were 

entered into the module and tested by two methods: Enter and the forward and backward 

selection method (only for validation).  The intervention was introduced into the model 

for analysis with other study variables: age, race, BMI, education, employment, marital 

status, smoke, delivery type, parity, breastfeeding experience and infant gender.  

Multivariate results modeled five variables as the best predictors of early breastfeeding 

termination to answer Research Question 3. 

 Breastfeeding experience, intervention, maternal age, race and parity 

demonstrated significant associations (p < .05) with the outcome variable after adjusting 

for known covariates.  Multivariate testing revealed the most important and best predictor 

of early breastfeeding termination to be breastfeeding experience in the final model (OR 

= 6.15, 95% CI [2.59, 14.62], p =.001).  The odds of stopping breastfeeding at four weeks 

were six times higher among women with no previous experience compared to those with 

experience.  The intervention was the next best predictor in the model (OR = 3.59, 95% 

CI [1.45, 8.87]; women that were not exposed to the breastfeeding intervention were 
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three times more likely to stop breastfeeding by four weeks.  Maternal age was a best 

predictor of early termination by four weeks, and younger women (18-23 years), were 

two times more likely to stop breastfeeding by week four compared to the older group 

(OR = 2.03, 95% CI [1.13, 3.64], p = .017).  Race and parity were next selected almost 

with the same p-value (p=.035).  In this sample of women, Blacks were less likely to stop 

breastfeeding than whites (OR = 0.48, 95% CI [0.24, 0.95; and primiparous women were 

less likely to stop breastfeeding by week four (OR = 0.39, 95% CI [0.16, 0.94], p = .02).   

The final regression model produced five variables that were predictive of early 

breastfeeding termination at four weeks: breastfeeding experience, intervention, age, 

race, parity and age, the results of which were presented in detail in Chapter Four. 

Similar results were found by testing with the backward selection method, thereby 

validating the process and hence the decision to use the enter method for reporting. 

The best predictors of early breastfeeding termination did not include known covariates 

such as, BMI, education, race, marital status, smoking and employment that were 

reported in the literature (Krause et al., 2011; Kugyelka et al., 2004; Liu et al., 2010; 

Manios et al., 2009; Thompson et al., 2012).   

Interpretation 

This combined secondary analysis, demonstrated the extent of the relationship 

among prepregnancy BMI, previous experience and other factors on early breastfeeding 

termination among low-income women.  Most studies report that overweight and obese 

women from homogenous White populations did not breastfeed past a few weeks 

postpartum, compared to normal weight women (Amir & Donath, 2007; Wojcicki, 2011).  



158 
 

The results of our study demonstrated that there was no statistical significance between 

prepregnancy BMI and early termination of breastfeeding.  Our study however, 

demonstrated through multivariate testing that previous breastfeeding experience, 

intervention, race, parity and age were among the best predictors for stopping 

breastfeeding at four weeks.  Only one known study from Greece was found to support 

our findings.  Manios et al. (2008) measured breastfeeding duration as, “length of time of 

feeding breastmilk”, and did not find statistical significance among overweight and obese 

women, despite significant differences found in initiation, suggesting that there were 

problems with sustaining breastfeeding among this population.  Given that our sample 

has a unique representation of Blacks and Whites, we felt compelled to explore other 

breastfeeding studies with mixed samples to determine if differential outcomes were also 

obtained.   

Lui et al. (2010) sampled Black and White women and did not find a significant 

association among breastfeeding initiation and continuation and prepregnancy BMI 

among Blacks as was found in Whites.  Kugyelka et al. (2004) explored the relationship 

of breastfeeding and prepregnancy BMI among Hispanics and Blacks and found the 

association of breastfeeding initiation and duration with obesity not to be significant 

among Blacks.  Among Hispanics however, researchers found an association between 

early termination and “any breastfeeding”, which was defined as “any combination of 

breastmilk with or without formula”.  Krause et al. (2011) did not find any associations 

with breastfeeding initiation or duration among Blacks as was found among Whites 

(Krause et al., 2011).  Though multiple other studies have documented positive 
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associations between obesity and breastfeeding, particularly among homogeneous White 

populations, the evidence from Manios et al. (2008) and other studies with mixed 

representation showed that the findings were far from conclusive among heterogeneous 

samples (Krause et al., 2011; Kugyelka et al., 2004; Liu et al., 2010).   

In this secondary analysis, it is difficult to determine why BMI results did not 

reach statistical significance.  One reason for the contrary result may be found in the 

distribution of BMI in the sample.  Our reference group, normal weight women were not 

different from those with above normal weight.  Frequencies revealed that women with 

normal and above normal BMI values were spread evenly among those who stopped 

(28% and 30%) and continued breastfeeding (72% and 70%), which may explain, in 

theory, why there was no significant difference found between the two variables.  The 

study did not measure the length or duration of breastfeeding, but rather the date when 

breastfeeding was discontinued, which may, in retrospect, have shed more light on the 

differences in breastfeeding between the two groups and shape our understanding of the 

findings.  Kugelka et al. (2004) in their study suggested that the reasons for the 

contradictory findings among Blacks may be due to biological differences and whereby 

the burden of abnormal BMI was unequally shared across racial groups.  High BMI 

among Blacks did not necessarily carry the same adverse outcomes among other races 

(Kugyelka et al., 2004).  Additional research into the biological differences suggested 

will be useful to inform the knowledge on overweight and obesity by race, however, no 

related studies were found.   
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The findings, though not statistically significant, have clinical implications for 

health promotion planning.  Given the prevalence of overweight and obesity (22.1 %) 

among reproductive age women from PRAMS data (Ogden et al. 2014), findings 

however, small that address the special needs of women with above normal BMI may be 

useful to health care providers and public health officials.  Of note is that more than half 

(58%) of the women in the sample (n=434) were overweight and obese with above 

normal prepregnancy BMI in the combined study.  Among overweight and obese women, 

more than half (56.9%) were 24 years and older.  More Blacks (60.9%) were overweight 

and obese compared to whites (56.8%), within the study sample, consistent with the 

literature (Ogden et al., 2014).  In a comparison of normal and above normal BMI, 20% 

more overweight and obese women stopped breastfeeding by four weeks postpartum, 

compared to normal weight women (40%).   

These findings are relevant to the care of women and may inform decisions for 

targeted programs to increase awareness of the potential adverse outcomes of above 

normal BMI.  Prepregnancy overweight and obesity compound the multiple challenges 

women face in feeding their infants, and healthcare providers may be interested in the 

clinical significance of the findings to guide breastfeeding awareness campaigns.  Most 

health care providers are unaware that the care of overweight and obese women needs a 

different approach from normal weight women (Mok et al., 2006).  The LCHD 

framework presented in Chapter Two identifies the need for counseling and education at 

the preconceptual level to promote awareness of the risks of increasing BMI for child-
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bearing women.  The LCHD model may be appropriate for mitigating the adverse 

outcomes of prepregnancy overweight and obesity.  

Breastfeeding experience was the best predictor of early termination of 

breastfeeding in the final model, consistent with findings from other studies (Bolton et 

al., 2009; Cooke, Sheehan, & Schmied, 2003; Forster et al., 2006).  The odds of stopping 

breastfeeding were at least six times higher for women with no experience.  A cross-

tabulation with other study variables, revealed breastfeeding experience was significantly 

associated with age (p = .00), race (p = .02), marital status (p = .00), and parity (p = .00).  

Older women, Whites, the married and multiparous women were more likely to have 

breastfeeding experience (Bolton et al., 2009; Cooke et al., 2003; DiGirolamo et al., 

2005).  In a previous unpublished secondary analysis undertaken by this author, a 

significant association between prior breastfeeding experience and breastfeeding status 

was found at six weeks (X2 = 8.421, df =1; p < .004).   Given the significance of 

breastfeeding experience in reducing the risk of early termination, women with positive 

experience may play an important role in helping other women continue breastfeeding.  

Targeted interventions that teamed up primiparous and multiparous women with 

experience have been known to increase awareness and promote breastfeeding (Bonuck 

et al., 2005; Chapman, Damio, Young, & Pérez-Escamilla, 2004; Olson, Haider, Vangjel, 

Bolton, & Gold, 2010; Pugh et al., 2010a).  

Most studies show Blacks trailing whites in breastfeeding initiation and duration 

(Table 3).  PRAMS data found the lowest prevalence of breastfeeding 22.1% among 

Black women and among those less than 20 years (CDC - Pregnancy Risk Assessment 
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Monitoring System - Reproductive Health, 2009).  In this sample, however, Blacks 

surpassed Whites in breastfeeding past four weeks, which is an interesting finding.  A 

detailed analysis of the data guided our understanding of the differential findings in our 

sample.  One reason may be found within the composition of the study sample.  In the 

original Nurses’ Study, approximately 52 % of Blacks described themselves as African 

Americans, while 48% self-described as African and Caribbean Blacks.  Blacks from 

other nations may also have self-described as African American because they lived in the 

United States, and we expect this to be more of the case than African Americans 

describing themselves as Black.  The study suggests that immigrant Blacks among the 

Nurses’ sample may have originated from breastfeeding supportive cultures that together 

with the intensity of the intervention in the first few weeks, boosted breastfeeding rates 

among the sample.  The original study (n=328) also suggested that the women with 

higher education (36.6%) may have further boosted breastfeeding rates, which is not 

evident in the combined study.  Since Blacks in the IFPS II study accounted for less than 

15% of the total sample, we surmise that the majority of the effect whereby Blacks were 

less likely to stop breastfeeding came from two compounding reasons: the breastfeeding 

cultural background of the Blacks and from the breastfeeding intervention.  Having 

explained the rationale for the possibility of the influence of a breastfeeding culture 

among Blacks, it remains uncertain and inconclusive in this study.  A more likely 

explanation of the effects of the intervention through multivariate analysis offers a better 

understanding of the findings. 
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The results of the intervention (OR, 3.59, 95% CI [1.45, 8.87], p=.035), when 

offered to the model, suggested that race was not as powerful a predictor as known (OR, 

.481, 95% CI [.24, .95], p=.035), given the lower odds ratio within the combined WIC 

sample of Black and White low-income women.  The common denominator was that all 

the women were sampled by income and were below the 185% poverty threshold and 

with medical or dietary nutritional risks, having satisfied state guidelines for WIC.  Both 

Black and White women were below the poverty threshold for enrollment in WIC.  There 

is substantial evidence that among WIC recipients, breastfeeding rates are lower than in 

the general population but are improving where aggressive interventions are introduced, 

consistent with our findings among Blacks in the combined study (Chung et al., 2008; 

Chapman & Perez-Escamilla, 2012).  In this study, it appears that the sample of low-

income women became an atypical group who did not stop breastfeeding in early 

postpartum.  Most of the women in the study continued breastfeeding (62.2%), while 

only about a third stopped (28.2%). 

 Our study shows that interventions work among low-income women; therefore, 

programmers should focus on identifying at-risk groups within low-income populations.  

Among the women who received the intervention (n=78), breastfeeding rates at six weeks 

were high (66.7%), and decreased to 29.2% at six months (Pugh et al. 2010), 

approximating the national average of 30% for low-income women at six months (CDC 

Report Card, 2013; McDowell et al., 2008).  Pugh et.  al (2010) reported that the higher 

initial breastfeeding rates were at the peak of the nurse-peer counselor team support in the 

early postpartum period, suggesting that early sustained interventions encouraged 
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continued breastfeeding (Ogden et al., 2014).  For a small group of low-income women 

the intervention was a phenomenal event that greatly enhanced the ability to continue 

breastfeeding.  Our study demonstrates conclusive evidence that the intervention strategy 

works among low-income women whether Black or White and without BMI 

differentiation.  This model is easily replicable among other low-income groups.  As the 

sample is representative of WIC women, policy makers should emulate the intervention 

in other areas to improve breastfeeding rates.  The BST intervention should be recognized 

as a proven strategy for increasing breastfeeding rates among WIC recipients by federal 

and state policy makers.   

The findings related to age in this study are consistent with the literature.  

Younger women (18-23 years) in this sample were more likely to stop breastfeeding 

earlier than older women.  Younger women who tend to be less educated, single, and 

have low-incomes may be considered to be of higher risk for stopping breastfeeding 

compared to older women, 24 years and greater.  Study participants include women less 

than 20 years who may be at risk for peer pressure and body image issues that 

adolescents often face, adding to the pressures for early termination of breastfeeding.  

PRAMS data (2009) reports the low rates of breastfeeding continuation at four weeks 

among women less than 20 years (42.3%) compared to those older than 20 years (65-

82%).  The experience of breastfeeding has been proven to be critical to increasing 

duration therefore; younger women with first pregnancies are more likely to discontinue 

breastfeeding early and should be a focus of promotion efforts.  Older women with 
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positive experience have a role to play in helping younger women increase the duration 

of breastfeeding.   

 In this sample, primiparous women continued rather than stopped breastfeeding 

which is contrary to other findings.  The combined study results suggest that primiparous 

women successfully continued breastfeeding, possibly the result of the intense early 

intervention to increase the duration of breastfeeding past the first few weeks.  While a 

greater percentage of multiparous women (77%) continued to breastfeed, primiparous 

women were not far behind (63%) which is evidence of the higher percentage of women 

breastfeeding in our sample.  The margin between the two groups was not wide (14%) 

and may have accounted for the direction of the analysis.  Of significance is that 

primiparous women in this sample were young (76%), single (71%), and had no 

breastfeeding experience, yet continued to breastfeed.  Numerous opportunities therefore 

exist for promoting breastfeeding before the next pregnancy.   

Interventions such as peer-to-peer support among primiparous women have been 

reported to be effective in increasing breastfeeding duration to three months postpartum 

(de Oliveira, Camacho, & Tedstone, 2001).  The at-risk groups in the sample are 

primiparous women, however, multiparous women also tend to be overweight and obese, 

and therefore, early preventive steps taken by health care providers during the 

preconception period may reduce the risk of excessive weight gain and reduce future 

adverse outcomes for both mother and baby.   
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Limitations of the Study 

Secondary data sources have predetermined variables, definitions and 

methodology that limit the potential findings of a study.  Combining two data sets has the 

potential for placing even more limits on the data when seeking to match variables before 

merging.  The intent of variable sources and questions were difficult to match in the 

combined study where similar data responses were needed.  The current study also 

recognized the methodological differences between the original studies and considered 

the non-randomized design and large sample size of the IFPS (n=4902) in comparison to 

the Nurses’ Study (n=328) as a limitation.  The study selected cut-off points that 

precluded sick mothers or babies from inclusion in the sample, which is not 

representative of the population.  Sample size although large may not have been adequate 

to detect differences in BMI compared to other studies.  At least 8000 more women 

would need to be recruited into the study to make a difference, which was a limitation 

identified in the secondary analysis. 

Another limitation was that women self-reported their weights and heights for 

BMI calculations.  Whereas height is not expected to change substantially, self-reported 

weight can vary and be biased by memory recall (Shields et al., 2011; Shiely et al., 2013).  

The data were collected during the third trimester of pregnancy in the IFPS II study 

through a survey questionnaire mailed to a pregnant woman in the household consumer 

panel.  In the Nurses’ Study, data were collected from hospital baseline data obtained 

from chart reviews of women who had recently given birth.  Shiely et al. (2012) found 

that height that was self-reported was often stable over time while weight was often 
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overinflated, particularly among obese women and concluded that the widening gap 

between actual and reported BMI reported in studies was indeed due to an underreporting 

or weight bias.  The research suggests that women were likely to misrepresent their 

prepregnancy weights, given that self-reported responses were obtained in the third 

trimester of pregnancy or during postpartum (Shiely et al., 2013).  Within the combined 

study, it is difficult to determine if women underreported weight.   

Several limitations of BMI as a tool for assessing total body mass have been 

reported in the literature (Frankenfield, Rowe, Cooney, Smith, & Becker, 2001;  Piers, 

Soares, Frandsen, & O’Dea, 2000; Romero-Corral et al., 2008).  Questions have been 

raised about the sensitivity of BMI in measuring obesity, suggesting that approximately 

half of obese adults may have been missed for interventions. The computation of BMI 

involves factors such as adipose (fat) tissues and lean mass.  No distinction is made for 

adipose tissue and lean mass in measuring BMI, however, these two factors clearly relate 

to age, sex and ethnicity.  For example, older women and females tend to have more body 

fat (Haslam & James, 2005), a distinction that the BMI tool does not make.  The lack of 

differentiation between body fat and lean mass is particularly more noticeable among the 

overweight than in the obese (Romero-Corral et al., 2008).  Also among individuals, the 

distribution of fat and lean mass may vary for the same BMI levels (Frankenfield et al., 

2001).    To the extent that BMI has been linked to poor health outcomes (Bryant et al. 

2010; Franzosi, 2006) the controversy has wide implications and is worth further 

investigation.  Given the popularity and inexpensive nature of the tool, it is highly 

unlikely that another method will be considered for replacement in the near future 
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(Romero-Corral et al., 2008).  Frankenfield et al. (2001) suggests measuring total body 

fat or weight followed by monitoring increasing or decreasing trends as a more useful 

method for identifying above or below normal BMI individuals at risk. 

The combined study was also limited to Black and White low-income women and 

may not be generalizable to other races and women of higher socio-economic income 

level.  Geographical diversity of participants may misrepresent results because of the 

potential for differences in cultures, background and region.  WIC participants residing in 

only one state, where the Nurses’ study was conducted may not be representative of a 

composite of women from multiple states across the United States.  As previously 

mentioned, not only were the sample sizes disproportionately different, geographically, 

but samples were drawn from a national audience in the IFPS II and from a local inner 

city community in the Nurses’ Study.  Also one sample was of a randomized trial with an 

intervention design while the other was not of the same methodology.  Despite the 

similarities in maternal/infant characteristics and variables, objectives and time periods, 

the original samples may not have been appropriate for comparisons.  Additionally, in 

one sample set, the Nurses’ Study had the advantage of an intervention that reduced the 

risk of early termination of breastfeeding compared to the IFPS II group that did not 

receive the same systematic intervention.   

 Strengths of the Study 

The combination of two data sets told a unique and compelling story of disparities 

among low-income women.  The sample was represented by White and Black women 

from low-income backgrounds for which racial comparisons were made by study and 
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outcome variables.  The dataset was nationally represented and WIC recipients came 

from diverse regions across the US, which allowed for comparisons of BMI, 

demographics, maternal/pregnancy, and infant characteristics among women.  Although 

BMI did not achieve statistical significance with the outcome variable, the story of BMI 

may be told by the clinical implications.  Sampling over time is also one of the strengths 

of the combined study.  The original Nurses’ Study and IFPS II took place from 2003 to 

2005 and from 2005-2007 and as a result, longitudinal data were available on late 

pregnancy and early postpartum characteristics among low-income women. 

The study was sensitive to addressing the needs of low-income women during the 

immediate postpartum period and chose a four-week time frame for the secondary 

analysis.  The four-week period represents the time when women attempt to breastfeed at 

home in their natural environments, post-hospital discharge and before the recommended 

visit with health providers.  AAP and ACOG perinatal guidelines recommend a follow-up 

with obstetricians or primary care providers, four to six weeks after normal child birth to 

monitor the progress of recovery (AAP, ACOG, 2007).  The typical six-week follow-up 

presents an opportunity for the health care providers to intervene with teaching and 

possible referrals to lactation consultants, where breastfeeding remained problematic, but 

among women with high BMI breastfeeding termination may happen earlier in 

postpartum before the visit, according to previous findings (Amir & Donath, 2007; 

Wojcicki, 2011), hence our focus on the four-week period for the combined secondary 

analysis.  Pugh et al. (2010) reported that the BST experienced more difficulties in 

contacting participants between 4-6 weeks when normal activities were resumed.  Our 
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contention is that by the time or about the time of the health provider visit, prior to six 

weeks, multiple decisions have already been made that include breastfeeding termination.     

Implications for nursing practice 

Our study did not support other findings of conclusive evidence of early 

breastfeeding termination among low-income overweight and obese women.  The 

preponderance of the evidence is conclusive, but not among all racial groups.  Most 

health care providers need to be educated about the challenges faced by overweight and 

obese women which are different from that of normal weight women.  Nurses and health 

care providers may need to set aside extra time not only to discuss infant nutrition but 

also to promote and make appropriate referrals for breastfeeding consultation. Education 

must be inclusive of the normal lactation process and the possibility of delayed 

lactogenesis.  

Timely identification of women at risk for early termination of breastfeeding is 

critical for successful planning, interventions and outcomes.  Researchers suggest that 

lack of support and services after hospital discharge may be the reason for early 

termination (Bonuck, 2009).  Inconsistencies in maternity benefits through the Family 

and Medical Leave Act (1993) across employments, (Hofferth & Curtin, 2006) leaves no 

choice for some low-income woman, working at low-paying jobs to return to work 

sooner because of unpaid benefits, (Johnston & Esposito, 2007).  The early postpartum 

period appears to be a critical time for making decisions about infant feeding methods 

and returning to prepregnancy routines.  
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 There is evidence to show positive results of home visitations and outreach 

breastfeeding support in the literature.  Home visiting consultation presents multiple 

opportunities to help women overcome challenges during the critical early postpartum 

period. Nurses are in a position to implement these strategies and to guide planning 

efforts that screen mothers for nutritional and infant feeding problems. Low-income 

women need supportive professionals, skilled health care providers and experienced 

counselors and mentors with breastfeeding experience early in postpartum to help them 

overcome barriers to breastfeeding once they leave the hospital.  Establishing standards 

of care for breastfeeding women is another strategy that will provide the opportunity for 

health care providers to recognize and correctly assess women for targeted timely 

interventions. 

Conclusion 

Breastfeeding as experienced by some women remains a challenging endeavor. 

The positive benefits of breastmilk have been well establish with conclusive evidence 

from multiple studies, yet the nation continues to struggle to meet Healthy People 2020 

goals established for initiation and particularly for continued breastfeeding.  While the 

trend is moving in the right direction for more babies ever breastfed, continued  

breastfeeding rates are lagging behind. Breastfeeding promotion campaigns must 

continue to target at risk groups such as women of low-income backgrounds who tend to 

have poor health outcomes. Also at risk for adverse outcomes and potentially vulnerable 

to early termination of breastfeeding are women with prepregnancy BMI, who, despite 
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our findings, reportedly face multiple challenges in breastfeeding. (Amir & Donath, 

2007; Sebire et al. 2001; Wojcicki, 2011).   

This study set out to conduct a secondary analysis of existing data to determine 

the relationship among prepregnancy BMI, previous experience and breastfeeding 

termination.  Two datasets were identified and combined to answer the research 

questions.  The datasets were from the Nurses’ Study (n=328) and the IFPS II survey 

(n=4902).  The Nurses’ Study is a randomized clinical trial and community-based 

intervention to increase breastfeeding rates among low-income women; and the IFPS II is 

a consumer panel-based survey of pregnant and postpartum women to assess infant 

feeding, maternal nutritional and dietary habits.  The combined dataset (n=434) was 

uniquely sampled for low-income WIC recipients comprised of a subset of Black (n=144) 

and White (n=290) representation from the original sources for secondary analysis.  The 

inclusion criteria for eligibility into the study were: women over 18 years; BMI 18.50-

43.30; Black and White race; infants of gestational ages >37 weeks and birth weight 

>2500 grams.  The study excluded mothers and infants with any current or chronic 

medical complications and who did not meet the eligibility criteria.   

For secondary analysis, univariate, bivariate and multivariate tests were 

performed to determine associations and to find the best predictors of early breastfeeding 

termination.  A descriptive analysis of the sample provided demographic and maternal 

characteristics to derive a composite profile of the sample.  Women in the combined 

sample were slightly older, overweight and obese, college-educated, single, and 
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multiparous.  Approximately half the women had breastfeeding experience, and most of 

the women continued to breastfeed past four weeks.   

Bivariate analysis revealed associations among the study variables and early 

breastfeeding termination.  Significant associations were found among age, race, 

education, parity, previous breastfeeding and infant gender.  The results did not support 

previous findings of an association between prepregnancy BMI and early breastfeeding 

termination.  Additional bivariate testing was conducted with study variables by BMI and 

race.  Age, education, employment and type of delivery were significantly associated 

with BMI.  Variables that did not show statistical significance with race were BMI, 

employment, delivery type and parity.  Higher level multivariate tests by logistic 

regression were performed to find among the variables of interest those that predicted 

early breastfeeding termination.  All study variables and known covariances were entered 

into the model by the enter method.  The intervention was introduced into the model to 

determine if it had an effect on the selected variables.  Logistic regression modeling 

identified five factors that were the best predictors for early termination in the model: 

previous breastfeeding experience, intervention, age, race and parity.  

Previous breastfeeding was the best predictor of early breastfeeding termination, 

consistent with other study findings as reported in the literature.  Programmers who focus 

on identifying women with breastfeeding experience have the best chance of reducing the 

risk of early termination among low-income women. Linking women with experienced 

breastfeeding mothers as mentors and peers counselors may encourage and help women 

encountered in breastfeeding. 



174 
 

The next best predictor which proved to be critical to the analysis was the  

intervention.  This study revealed that women on WIC regardless of their race who were 

exposed to an intervention continued to breastfeed past four weeks.  The evidence 

strongly suggested that the intervention made a difference to continuing breastfeeding.  

The BST applied intensive supportive strategies through education, appropriate 

positioning techniques and encouragement to increase breastfeeding outcomes, which 

may be used as teaching tools for WIC recipients. 

After combining a sample of White and Black low-income women, the group that 

continued breastfeeding was exposed to the intervention.  The outcomes of the 

intervention make a compelling case for replication, and policy makers should design 

programs based on the strategies used by the BST.  Multiple studies exist on improving 

breastfeeding rates among low-income women, who tend to have lower rates than among 

women with higher income levels. This study was able to demonstrate its’ uniqueness in 

predicting that low-income women will continue breastfeeding with support systems in 

place.  The sample of WIC recipients provided a subset for examining differences by race 

and income which may be emulated for designing comparable interventions for others.  

 Race was a predictor of early breastfeeding termination in the final multivariate 

analysis.  In this sample, more Blacks continued to breastfeed past four weeks.  Income 

was the common denominator among Blacks and Whites in the sample, after the 

intervention was introduced into the regression model.  Studies have found differences 

among socio-economic and racial groups, but not many have attempted to control for 

income.  More Black women continued breastfeeding in this combined study, however, 
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the results did not compare to national rates that reported Blacks faring worse than other 

groups, suggesting that overall, and Blacks remain an at-risk group.  Based on our study, 

however, we recommend that Blacks and Whites who are socio-economically 

disadvantaged and enrolled in WIC should remain a target for interventions.  

 Early intervention is the key to success.  Strategies to promote continued 

breastfeeding should include considerations of the evidence reported among women 24 

years and older and for those with multiparity.  Our study shows the women to be an 

important tool for increasing breastfeeding rates.  Intervention strategies should consider 

the women as role models who can effect change because of the benefit of lessons 

learned which younger women 18 to 23 years may not have experienced. These lessons, 

when shared with new first time mothers may be the difference between stopping and 

continuing breastfeeding. 

While not significantly associated with early breastfeeding termination, the 

clinical importance of prepregnancy BMI needs to be addressed among reproductive age 

women.  The literature revealed evidence of the risks of poor pregnancy and birth 

outcomes linked to increasing BMI.  Women with prepregnancy BMI may develop 

chronic conditions from obesity that may not only impair their future health but prove to 

be costly to the health care system, such as with diabetes care.  In this combined unique 

sample, women who are at risk include the overweight and obese women, the young, 

single and inexperienced who were not exposed to a systematic breastfeeding 

intervention.  Promoting messages about the risks of increasing BMI to reproductive 
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health and the benefits of breastfeeding may help women sustain breastfeeding for a 

longer duration.  

The LCHD framework adapted by the study can be useful in providing a structure 

for planning and implementing breastfeeding interventions for low-income women.  

Researchers have identified the relevance of the LCHD to maternal and child health 

issues such as obesity and breastfeeding.  The LCHD addresses preventative, mitigating 

and promotional strategies for the best possible health outcomes for all reproductive age 

women and older.  Utilizing the framework may increase awareness of overweight and 

obesity, while reducing the effects of high BMI and promoting continuous breastfeeding.  

The framework identifies risk factors and promotional strategies while addressing, 

educational and counseling opportunities to mitigate risks for the best possible outcomes.  

A model that undertakes early preventive steps taken by health care providers from 

preconception through postpartum may increase breastfeeding rates among low-income 

women.  Early termination of breastfeeding can be prevented through appropriate 

dissemination efforts and support from women with previous breastfeeding experience, 

health care providers and lactation consultants.   

This study adds to the body of knowledge on breastfeeding and early termination 

among low-income women and may be used to target at-risk groups for innovative early 

intervention programs to improve breastfeeding rates among low-income women.  Few 

studies exist with a sample of Black and White women among low-income women.  The 

study can may replicated in predominantly Black or majority White populations, in 

geographical areas with similar characteristics, and may be generalizable to certain 
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populations in the US, because of the diversity of the sample.  Findings from the study 

may also pave the way for new policies to guide the early postpartum period to improve 

breastfeeding outcomes and promote healthy babies.   

Overall, the study revealed the best predictors for identifying barriers to early 

breastfeeding termination and provided recommendations to improve breastfeeding rates 

among low-income WIC women.  This secondary analysis is of critical importance 

among women who are vulnerable to poor health outcomes.  Early identification of the 

needs of low-income women who may be particularly vulnerable to stopping 

breastfeeding within a few weeks is critical to meeting Healthy People 2020 targets for 

continued breastfeeding up to six months.   

Based on our study, however, we recommend that Blacks and Whites who are 

socio-economically disadvantaged and enrolled in WIC should continue to receive health 

education in breastfeeding and nutritional guidance for weight management. 
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Denominator Tree: A secondary analysis 
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 Appendix C 

Variable Descriptions of Original Nurses’ Study  



Variable Descriptions of Original Nurses’ Study 
 

 

Introduction 
This section presents variables of interest for the prepregnancy BMI and breastfeeding study. Known demographic, maternal and infant 
variables and characteristics from maternal/child health studies are included here. We did not include any variables for which a match was 
not found in the IFPS. The following study variables are presented: WIC, age, race, education, employment, marital status, smoking, type of 
delivery, parity, breastfeeding experience, early termination of breastfeeding (dependent)  and infant characteristics such as, infant birth 
weight, gestational age and infant gender.  
 
Purpose  
To identify and analyze variables in preparation for merging with the IFPS dataset.  Variables are reviewed for inconsistencies and unusual 
data and statistical analysis reports are presented to guide our understanding of the original Nurses’ sample presented in this section.  
 
Every effort has been made to provide step-by-step instructions for initial and future management of the variables. Variables have been 
renamed, recoded and instructions for syntax and SPSS commands have been simplified.  Frequencies were run to check the data after each 
review of the variable. To run frequencies in SPSS the following, the simplified instructions must be followed: Analyze        Descriptive 
statistics        Frequency.  
 
Note: The Nurses’ Study questionnaire is located in Appendix C of the main document. The variables can be found by page or variable 
numbers in the questionnaire. Final variable names and values after merging the Nurses’ Study and IFPS II dataset can be found in the 
operational definitions (main document, page 101-109). 
 
Variable1  = WIC 
Original name-None. The study enrolled only women participating in WIC. The WIC variable will be created for the Nurses study so that we 
can match it to WIC participants in the IFPS. 
 
    Step 1: Go to the original data for the Nurses’ study.  
    Step 2: Create the variable WIC=1.  (COMPUTE WIC=1. The Compute command creates a new variable for filtering the data later). 
    Step 3: Run Frequency    

WIC 

 Frequency Percent Valid Percent Cumulative 

Percent 

 1.00 328 100.0 100.0 100.0 



Variable Descriptions of Original Nurses’ Study 
 

 
 
Variable 2 = MATERNAL AGE  
Original name -Mage 
In this dataset, the maternal age is labeled MAGE in the Nurses’ dataset (#8). We want to rename it and ensure it has the same name in the 
IFPS dataset prior to merging later (page 1) 
 
    Step 1: Rename the variable from MAGE to AGE 
    Step 2: Run frequencies on age   
      

Statistics ( Mother’s age) 
N  Missing Mean Mediu

m 
Mode Std 

Deviatio
n 

Skewnes
s 

Std error 
of 
skewnes
s 

kurtosis Std 
error of 
kurtosis 

Minimu
m 

maximum 

328 0 23.15 23.15 20 5.326 0.961 0.135 0.797 0.268 13 43 
 

 

Variable 3 = BODY MASS INDEX (BMI) 
BMI 
The original data does not have BMI, but has all the components to compute BMI, such as weight, # 17 and 18 (pounds) and height (feet and 
inches) – page 2. The formula can be found at : http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Interpreted  
 
    Step 1: Calculate BMI from formula.  
    Step 2: Find prepregnancy weight (pounds) in the original file. 
    Step 3: Find height (feet and inches) in the original file 
    Step 4: Compute by using formula. This is a mathematical computation 
             Formula: weight (lb) / [height (in)]2 x 703 
    Step 4: Create a new variable called BMI (You can use Compute in Syntax;  OR go to Transformations and use the Compute command) 
    Step 5: Run frequencies for new BMI variable ( Descriptive Statistics       Analyze       Frequencies 
BMI   

N 
Valid 292 

Missing 36 

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Interpreted
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* The range of continuous BMI is from 13.91 to 70.55 

 
Variable 4 =RACE 
Race 
The original name in dataset is Race1 (#79).  Race is self-described as: African; African American; Black; Caribbean; American Indian; Asian; 
Native Hawaiian or other Pacific Islander; White; Other. Each race is coded as “0” or “1” (page 5). 
 
    Step 1: Transform and recode into a different variable Race=Race1 
    Step 2: Compute where 1= White; 2=Black, African American and Caribbean; 3= Asian, Native Hawaiian/Pacific Islander and other group. 
              COMPUTE RACE1=3. Use syntax commands or Transform. 
             IF (RAOTHER0=1) RACE1=3 
             IF (RAAMERIN=1) RACE1=3 
             IF (RAASIAN0=1) RACE1=3 
             IF (RANAHOPI=1) RACE1=3 
             IF (RAWHITE0=1) RACE1=1. 
             IF (RAAFRICA=1) RACE1=2 
             IF (RAAFRAMR=1) RACE1=2 
             IF (RABLACK0=1) RACE1=2; IF (RACARRIB=1) RACE1=2. 
Step 3: Run frequency on new variable Race1 with 3 groups 
 

Race by groups 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

 
 1 White 16 4.9 4.9 4.9 
2 Black 296 90.2 90.2 95.1 
3 Other 16 4.9 4.9 100.0 
Total 328 100.0 100.0  

 
 
 
 

 
    

 

Variable 5 = Education 
Education 
The original name or label (#76) in the data set is grade 
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Question: What is your highest level of education? Descriptions: 0= Less than 12 years of education; 1=High School Diploma / GED; 2=1-2 yrs 
of college; 3=3-4 yrs of college; 4=College Graduate; 5=Graduate Degree (page 5). 
 
    Step 1: Go to Transform and RECODE grade (0=0) (1=1) (2 thru 4 =2) (5 =3) INTO EDUCin4 
    Step 2: Run frequencies on EDUCin4 
 
 
 

Educational level 

 Frequency Percent Valid Percent 
Cumulative 
Percent 

 0  Less than high school 86 26.2 26.3 26.3 
1  High school 121 36.9 37.0 63.3 
2  Any number of years of  
   college/college graduate 112 34.1 34.3 97.6 

3  Post college graduate 8 2.4 2.4 100.0 
Total 327 99.7 100.0  

 Missing 1 .3   

       Total 328 100.0   

 
 
Variable 6 = MARITAL STATUS 
Original name - marital 
Variable name was changed to marital 1 but no recoding was done. We wanted to keep the raw data for further analysis (page 5). 
 
Question (#77): Are you married, single, separated, divorced or widowed? Descriptors: 1=Married; 2=Single; 3=Separated; 4=Divorced; 
5=Widowed 
     Step 1: Rename  marital1 
     Step 2: Run frequencies 

Marital status 

 Frequency Percent Valid Percent Cumulative Percent 

 1  Married 56 17.1 17.1 17.1 
2  Single 261 79.6 79.8 96.9 
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3  Separated 3 .9 .9 97.9 
4  Divorced 6 1.8 1.8 99.7 
5  Widowed 1 .3 .3 100.0 
Total 327 99.7 100.0  

 Missing 1 .3   
      Total                          328 100.0   

 
 
Variable 7 = Current smoking 
The original name – smoke 
 
Question (#54): Do you currently smoke? Descriptors: No=0; 1=Yes. No change was made to this variable (page 4) 
 
                               Smoke  

  Frequency        Percent            Valid Perc 

Cumulative 

Percent 

    0  No 318          97.0          97.0 
  1  Yes 10        3.0 100.0 

    Total 328        100.0  

 
 
Variable 8 (#59) = EMPLOYMENT 
Originally named: Employed 
Question: Are you employed? Descriptors:  0=No; 1=yes (page 4) 
 
     Step 1: Go to Transform and rename Employed=employment to match IFPS 
    Step 2: Run Frequencies on employment 

Employed? 

 

    

Frequency    Percent Valid Percent 

Cumulative 

Percent 

 0  No 207 63.1 63.1 63.1 

1  Yes 121 36.9 36.9 100.0 
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Total 328 100.0 100.0  

 
 
Variable 9 = BREASTFEEDING EXPERIENCE 
Original name -Breastfeeding Experience (bfexp) 
Question (#46):  Have you ever breastfed before? Descriptors 1=Yes  0=NO (page 3) 
 
    Step 1: Locating breastfeeding variable in dataset 
    Step 2: Run a frequency on bfexp 
 
 
 

Breastfeeding experience 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 0  No 194 59.1 64.0 64.0 

1  Yes 109 33.2 36.0 100.0 
Total 303 92.4 100.0  

 Missing 25 7.6   
           Total                        328         100.0   

 
 
Variable 10 =BREASTFEEDING STATUS AT WEEK 4 
Original name =w4stopmlk 
Women self-reported the date they stopped breastfeeding or not OR imputed last date of contact 
This variable was reported in the original dataset as 0=no stopped breastfeeding; 1=yes still breastfeeding 
 
    Step 1: Run frequency on w4stopmlk 
 

STOPMLK 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

 0  No 36 11.0 16.7 16.7 
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1  Yes 179 54.6 83.3 100.0 
Total 215 65.5 100.0  

 Missing 113 34.5   
   Total 328 100.0   

 
 
Variable = TYPE OF DELIVERY 
Original name: deltype 
Question (#11): Type of delivery; Description: 1=Spontaneous Vaginal; 2=Assisted Vaginal (forceps, vacuum); 3= Cesarean (page 2) 
 
    Step1: Run frequency on deltype 

 
 

Type of delivery 

 Frequency Percent Valid Percent Cumulative Percent 

 1  Spontaneous Vaginal 212 64.6 64.6 64.6 
2  Assisted Vaginal (forceps, vacuum) 29 8.8 8.8 73.5 
3  Cesarean 87 26.5 26.5 100.0 
Total 328 100.0 100.0  

 
 
Variable=CESAREAN SECTION 
Original variable (#11)= Type of delivery (deltype) 
Computed from variable deltype. Description: cases with cesarean section or not 
 
    Step 1 Recode deltype into cesarean section 
    Step 2: Code as 1=yes. 0=no 
    Ste3: Match variable to IFPS before merging 
 
 
Variable= PARITY 
Original name is Parity 
Question (#42): How many children have you delivered?  Description: Ranges from 0-7 (page 2) 
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    Step1: Use as continuous variable and categorize after merge 
    Step2: Categorize into 2 groups before merge 
    Step 3: Be aware of similar variable, live biological children (livbioch) 
    Step 4: Run frequency of continuous variable  

Parity 

 Frequency Percent Valid Percent 

Cumulative 

Percent 

 0 158 48.2 48.2 48.2 

1 82 25.0 25.0 73.2 

2 58 17.7 17.7 90.9 

3 16 4.9 4.9 95.7 

4 9 2.7 2.7 98.5 

5 4 1.2 1.2 99.7 

7 1 .3 .3 100.0 

Total 328 100.0 100.0  

 
* number of live biological children is a similar variable  
 
 
Variable= GESTATIONAL AGE 
Original name: Gestagew [#28] (in weeks).  No changes with variable (page 2) 
 
 
    Step1: Check for same/similar variable in IFPS 
    Step2: Run Frequencies 

Gestational age (weeks) 

 Frequency Percent Valid Percent Cumulative Percent 

 36 2 .6 .6 .6 

37 48 14.6 14.6 15.2 
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38 70 21.3 21.3 36.6 

39 95 29.0 29.0 65.5 

40 85 25.9 25.9 91.5 

41 27 8.2 8.2 99.7 

42 1 .3 .3 100.0 

Total 328 100.0 100.0  

 
 
Variable name= INFANT BIRTH WEIGHT 
Original name (# 30)=infrbrwt (gms) 
This variable remains a continuous variable to which filters will be applied (page 2) 
It is an inclusion criteria for infants >=2500 gms  
 

Statistics= Infant birth Weight 
N  Missing Mean Medium Mode Std 

Deviation 
Skewness Std error 

of 
skewness 

kurtosis Std error 
of 
kurtosis 

Minimum maximum 

328 1 3264.54 3255.00 3070 454.531 .538 .135 1.582 .269 2050 5473 

 
 
 
Variable = INFANT GENDER 
Original Variable name (# 29) is Infant gender (infgen). * No changes made to this variable in this dataset. 
 (page 2) 
 
      Step 1: Keep original coding, 1=Male (yes); 2=Female (no) 
      Step 2: Run frequencies of infant gender ( infgen) 
 

Infant gender 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 1  M 176 53.7 55.0 55.0 
2  F 144 43.9 45.0 100.0 
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Total 320 97.6 100.0  
 Missing 8 2.4   
Total 328 100.0   

 
 
Variable= GROUP ASSIGNMENT 
Original name= group assignment (gpassment) 
 
    Step 1: Keep same group assignment number as in Nurses’ data set.  Intervention =1; Control=2 
    Step2: Run Frequencies 

Group Assignment 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 1  Intervention 168 51.2 51.2 51.2 
2  Control 160 48.8 48.8 100.0 
Total 328 100.0 100.0  
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 Food and Drug Administration and Centers for Disease Control and Prevention 
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Introduction 
This section presents variables of interest for the prepregnancy BMI and breastfeeding study. Known demographic variables and 
characteristics from maternal and child health studies are included in the study. We did not include any variables for which a match was not 
found in the Nurses’ Study. The following study variables are presented: WIC, age, race, education, employment, marital status, smoking, 
type of delivery, Cesarean section, parity, breastfeeding experience and early termination of breastfeeding. Infant characteristics such as, 
birth weight, gestational age and gender are also presented. Group Assignment is defined and the IFPS is represented by group 3 in the 
dataset.  
 
Purpose  
To identify and analyze variables in preparation for merging with the Nurses’ Study dataset. We reviewed variables for inconsistencies and 
unusual distributions and added statistical reports and frequencies to guide our understanding of the original IFPS sample.  
 
Instructions 
We have made every effort to provide step-by-step instructions for initial and future management of the variables. We have renamed and 
recoded some variables and attempted to simplify syntax and SPSS commands.  Frequency distributions were analyzed to check the data 
after each variable review. We also encourage you to run frequencies on variables prior to any type of manipulation. Instructions for running 
frequencies in SPSS are: Analyze        Descriptive statistics        Frequency. To recode and rename in SPSS: Go to Transformation        Recode 
into Different variables or Same variables (note appropriate method) for change or use syntax commands. Source materials include the IFPS 
code book and Hand book. The location of each variable is found by the variable number or name and page number. Final variable names 
and values are located in the operational definitions (main document, 101-109). 
 
Note: Details of the variables are located in Appendix D. Due to the extensive size of the Codebook, only the pages on which the variables 
are located are made available. The handbook is not offered to avoid duplication of the same information on the study variables.    
 
Variable 1 = WIC 
Original Label: N3A   
Question: Mother enrolled in WIC in past month? 1= Marked, 0= Not marked (p. 42).   
This question is found in the prenatal survey (P) of the IFPS code book However, we chose the question from the neonatal section because the 
post-partum data for mother’s enrollment is more appropriate to match the post-partum data in the Nurses’ study. 
 
 
Action: Renamed into WIC Variable  0=no; 1=yes 
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    Step 1: Go to original IFPS dataset  
    Step 2: Recode into different variable=N3A into WIC  
    Step 3: Recode WIC into 1=Yes; 0=No 
    Step 4: Check Variable View (SPSS dataset) for the new variable WIC 
    Step 5: Run frequency on new variable WIC 
 

WIC enrollment in past month 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 0  No 2042 41.7 67.4 67.4 
1  Yes 988 20.2 32.6 100.0 
Total 3030 61.8 100.0  

 Missing 1872 38.2   
                   Total 4902 100.0   

 
 
Variable 2 = MATERNAL AGE  
Original Label: P9 
Question: Mother’s Age (p.12)     Description: Continuous data 
Continuous data is maintained for further analysis in the merged data, even though we can categorize into groups at this time. 
 
Action: Renamed P9 to AGE to match the Nurse’s data set.   
 
    Step 1: Rename the variable from P9 to AGE  
    Step 2: Use Transformations to Recode into different variable or use Syntax commands in SPSS  
    Step 2: Run frequencies on AGE.  
 
Due to the size of the data (n=988*), we are unable to show frequencies of the continuous data. We present instead the statistical report 
which provides useful information of the analysis. 
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Statistics (Mother’s age) 
N  Missing Mean Medium Mode Std 

Deviation 
Skewness Std error of 

skewness 
kurtosis Std error of 

kurtosis 
Minimum maximum 

987 1 26.19 25.00 23 5.282 0.734 0.078 0..401 0.156 18 47 

 

*From this point forward, our sample size is represented by low-income women (n=988) from the original data. 
 

 
Age3cat 

 Frequency Percent Valid Percent Cumulative Percent 

Valid .00 18-22 255 25.8 25.8 25.8 

1.00  23-27 387 39.2 39.2 65.0 

2.00  28+ 345 34.9 35.0 100.0 

Total 987 99.9 100.0  
Missing System 1 .1   
Total 988 100.0   

 

 

 

 

 
 

Variable 3 = BODY MASS INDEX (BMI) 
BMI: Not an original variable 
The original dataset does not have the BMI variable, but has all the components to compute BMI, such as prepregnancy weight (pounds) and 
height (feet and inches). The formula can be found at: http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Interpreted  
 
Action: Create new variable, BMI    
 

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html#Interpreted
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     Step 1: Calculate BMI from formula.  
     Step 2: Find prepregnancy weight (pounds) in the original file=P7, prepregnancy weight, lbs (p.11 and 12)) 
     Step 3: Find height (feet and inches) in the original file=P8ft (height, feet); P8in (height, inches) 
     Step 4: Compute mathematically by using formula. Formula: weight (lb)/[height (in)]2 x 703 
     Step 4: Create a new variable called BMI (You can use Compute in Syntax;  OR go to Transformations and use the compute command) 
     Step 5: Run frequencies for new BMI variable  
 
 

Statistics=BMI 
N  Missing Mean Medium Mode Std 

Deviation 
Skewness Std error of 

skewness 
kurtosis Std error of 

kurtosis 
Minimum maximum 

970 17 27.37 25.82 21.92 7.53 1.276 0.078 2.545 0.157 15.35 73.60 

 
 

BMI3cat 

 Frequency Percent Valid Percent Cumulative Percent 

Valid .00 18.50- 24.99 389 39.4 44.3 44.3 

1.00 24.99-29.99 244 24.7 27.8 72.1 

2.00 30.00-43.00 245 24.8 27.9 100.0 

Total 878 88.9 100.0  
Missing System 110 11.1   
Total 988 100.0   

 

 
Variable 4 = RACE 
Original name: RACE.  
Survey respondents self-described their race as: White (1), Black (2), Asian/Pacific Islander (3) and Other (4). Each race is coded 1, 2, 3 or 4.  
(p8) 
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Action: Condensed into 3 levels.  Recoded and renamed: Race1 1= White; 2= Black; 3= Other 
 
    Step 1: Transform and recode into a different variable Race=Race1 (to match Nurses’ data) 
    Step 2: Recode RACE (1=1 White) (2=2 Black) (3 thru 4=3 other) into Race1 
    Step 3: Use syntax commands or Transform in SPSS             
    Step 4: Run frequency on new variable Race1 (3 groups) 
 
 
 

Race 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 1.00  White 763 77.2 80.1 80.1 
2.00  Black 81 8.2 8.5 88.6 
3.00  Other 109 11.0 11.4 100.0 
Total 953 96.5 100.0  

 Missing 35 3.5   
                  Total  988 100.0   

 
 
Variable 5 = EDUCATION 
Original name or label in the data set is: EDUC (F_EDUCF)  
Description: 1=1-7 years of grade school; 2=8 years of grade school; 3= 1-3 Years of HS; 4= HS graduate; 5= 1-3 years college; 6= College 
graduate; 7= Post graduate (p.7) 
 
Action: Reduce variable to 4 levels to match Nurses’ dataset 
 
    Step 1: Go to Transform and rename Educ = EDUCin4 
    Step 2: Recode  EDUC (1 thru 3=0) (4=1) (5 thru 6=2) (7=3)  into EDUCin4 
    Step 2: Run frequencies on EDUCin4 
 

Educational level 
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 Frequency Percent 
 

Valid Percent 
Cumulative 

Percent 

 0    Less than high school 63 6.4 7.3 7.3 
1    High school       255 25.8 29.6 36.9 
2    Any number of years of college/college graduate 534 54.0 62.0 99.0 
3     Post college graduate 9 .9 1.0 100.0 
Total 861 87.1 100.0  

 Missing 127 12.9   
   Total 988 100.0   

 
 
 
Variable 6 = MARITAL STATUS 
Original name: Marital  
 Description: 1=Married; 2= Widowed; 3=Divorced; 4=Separated; 5=Never married (p.4) 
 
Action: Recoded variable descriptors to match Nurses’ data 
 
     Step 1: Recode never married “5” to single “2”   to match Nurses’ data 
     Step 2: Recode “2” widowed to “5” 
     Step 2: Rename Marital as Marital1 to match Nurse’s data 
     Step 3: Run frequencies on Marital1 
 

marital status 

 Frequency Percent Valid Percent Cumulative Percent 

 1  Married 533 53.9 61.1 61.1 
2  Single 268 27.1 30.7 91.9 
3  Divorced 18 1.8 2.1 93.9 

4  Separated 49 5.0 5.6 99.5 
5  Widowed 4 .4 .5 100.0 
Total 872 88.3 100.0  

 Missing 116 11.7   
       Total 988 100.0   
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Variable 7 = CURRENT SMOKING 
Original name: P10 
Question: Current daily average cigarettes smoked. We computed responses as either smoked= 0, No  or = GE 1, Yes (p.12) 
 
Action: Changed name and recode to dichotomous variable  
 
Step 1: Recode P10 (0=0) and GE1 (ELSE=1) 
Step 2: Rename P10 to Smoke to match Nurses’ data 
Step 3: Run frequencies on Smoke 
 
 
 

smoking status 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

  0  No 819 82.9 83.1 83.1 
1  Yes 166 16.8 16.9 100.0 

 Total 985 99.7 100.0  
 Missing 3 .3   
    Total            988 100.0   

 
 
Variable 8 = EMPLOYMENT 
Original name: P19F 
Question: Currently working for pay? Descriptors:  1= Yes, worked same number of hours as before pregnancy; 2= Yes, but with reduced 
hours; 3= Yes, but on leave until after baby’s birth; 4= No (p.23) 
 
Action: Changed variable name and recoded to match the Nurses’ data 
 
Step 1: Go to Transform and rename P19F=employment 
Step2: Recode 1, 2, 3= 1, yes and 4=0. no 
Step 3: Run frequencies on employment 
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Original EMPLOYMENT 

 Frequency Percent Valid Percent 
Cumulative 

Percent 
 0  No 211 21.4 65.0 65.0 

1  Yes 391 39.5 35.0 100.0 
Total 602 60.9 100.0  

 Missing 386 39.1   
   Total             988 100.0   

     

 
 
Variable 9 = BREASTFEEDING EXPERIENCE 
Original name: P43 
Question: Breastfed other babies? (p.31) 
Note results from the original data only in this section.  
 
Action: Recoded and renamed variable name  
 
    Step 1: Rename P43 to bfexp 
    Step 2:  Recode yes=1 and no=2 
    Step 2: Run frequencies on the new variable bfexp 
 

bfexp 

 Frequency Percent Valid Percent Cumulative Percent 

Valid yes 508 51.4 76.5 76.5 

no 156 15.8 23.5 100.0 

Total 664 67.2 100.0  
Missing System 324 32.8   
Total 988 100.0   

 

 



Variable Descriptions of Original Infant Feeding Practices Study II 
 

9 
 

 
Variable 10 =BREASTFEEDING TERMINATON AT WEEK 4 
Original name = M_b5  
Question: Age of baby in weeks when completely stopped breastfeeding.  
Detailed questions about when breastfeeding stopped were found in Module B of the Codebook.  Mothers were asked to respond to the 
question only one time a month, but where there was more than one response, the most recent one was used. The first questions were asked 
in the Month 2 questionnaire. 
 
Action: Reviewed  breastfeeding termination at week four 
 
Step1:  Recode to lowest through 3weeks=0; 4weeks thru highest= 1 
Step 2: Recode 0=stopped breastfeeding; 1= continued breastfeeding 
 Step 3: Rename M_B5 to w4stopmlk to match Nurse’s data 
Step 4: Run frequencies on w4stopmlk  
 

 
w4stopmlk 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 1  Continued breastfeeding past w4 300 30.4 71.9 71.9 
0  Stopped breastfeeding at w4 117 11.8 28.1 100.0 
Total 417 42.2 100.0  

 Missing 571 57.8   
  Total 988 100.0   

 
 
Variable 11 = TYPE OF DELIVERY 
Original name: N7 
Question: How was baby delivered? Descriptors 1= Vaginally and not induced; 2= Vaginally and induced; 3= A planned Cesarean section; 4= 
An unplanned Caesarian section (p.44) 
 
Action: *Recoded variable to match Nurses’ study 
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    Step 1:  Rename 1= Spontaneous vaginal, not induced 
    Step 2: Rename 2 = Assisted Vaginal, forceps, vacuum and induced 
    Step 3: Recode 3 and 4= 3  (defined as Cesarean, planned or  unplanned) 
   Step 4:  Rename variable deltype and created 3 levels to match Nurses’ data 
   Step 5: Run frequencies on deltype variable 

Type of delivery 

 Frequency Percent Valid Percent Cumulative Percent 

 1  Spontaneous Vaginal 370 37.4 37.6 37.6 
2  Assisted Vaginal (forceps, vacuum)  349 35.3 35.4 73.0 
3  Cesarean 266 26.9 27.0 100.0 
Total 985 99.7 100.0  

 Missing 3 3   
 Total 988 100.0   

 
* Future manipulations may be necessary to reduce the levels to 2. 
 
Variable 11 = CESAREAN SECTION  
Original variable= Type of delivery (deltype) 
Computed from variable deltype. Description: Cases with cesarean section or not (p.44) 
 
Action: Created new variable, Cesarean section. Yes (1) or no (0) 
 
    Step 1 Recode deltype into cesarean section 
    Step 2: Code as 1=yes, 0=no 
    Step3: Match variable to Nurses’ Study before merging 
 
Variable 13 = PARITY 
Original variable name is P41_1 
This question is found in the prenatal section of the IFPS code book.  (p.31) 
Question: Other babies respondent had? (Excluding current baby). Ranged from 0 -12 babies. Women who were having their first child also 
responded to the question. Note: Parity is further analyzed after filters are applied and therefore parity 0, for example will not be = 275. 
 
Action: Maintained as continuous variable for future analysis 
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    Step1: Use as continuous variable and categorize after merge 
    Step 2: Run frequency of continuous variable  
 

P41_1. Other babies respondent had 

 Frequency Percent Valid Percent Cumulative Percent 

 0 275 27.8 29.2 29.2 
1 340 34.4 36.1 65.4 
2 197 19.9 20.9 86.3 
3 74 7.5 7.9 94.2 
4 31 3.1 3.3 97.4 
5 11 1.1 1.2 98.6 
6 4 .4 .4 99.0 
7 6 .6 .6 99.7 

10 1 .1 .1 99.8 
11 1 .1 .1 99.9 
12 1 .1 .1 100.0 

Total 941 95.2 100.0  
     Missing 47 4.8   

          Total 988 100.0   
 

Variable 14 = GESTATIONAL AGE 
Original name: Gestage 
Question: Gestational age of infant. Description: Continuous variable (p.532) 
 
Action: Matched variable name to Nurses’ study 
 
    Step 1: Rename gestage to gestagew to match Nurses’ data 
    Step 2: Run Frequencies on gestagew 
    Step 3: Apply filter ( >=37weeks) after merge to meet inclusion criteria 
     

Statistics=Gestational Age 
N  Missing Mean Medium Mode Std 

Deviation 
Skewness Std error of 

skewness 
kurtosis Std error 

of kurtosis 
Minimu
m 

maximum 

988 0 39.31 39.29 40.00 1.35 .076 .078 1.65 .16 35.14 45.96 

 



Variable Descriptions of Original Infant Feeding Practices Study II 
 

12 
 

 
Variable 15 = INFANT BIRTH WEIGHT 
Original name is BWT  (birth weight in Ibs) 
This variable remains a continuous variable to which filters will be applied. It is an inclusion criteria for the study (infants >=2500 gms) - p.41 
 
Action: Maintained as continuous data to compute inclusion criteria 
 
Step 1: Compute BWT to grams: lbs/0.0022 to match Nurses’ data 
Step 2: Rename BWT to infbrwt 
Step 3: Recode lowest thru 2500=0 and 2501 thru highest=1  
Step 4: Run Frequencies of infbrwt with statistical analysis  
Step 4:  Recode again 2501 thru highest=1 and apply filter >= 2500gms prior to merging with Nurses’ dataset using continuous data 
 

Statistics= Infant birth Weight 
N  Missing Mean Medium Mode Std 

Deviation 
Skewness Std error 

of 
skewness 

kurtosis Std error 
of 
kurtosis 

Minimum maximum 

988 0 3415 3402 3062 471.45 .232 ..078 .184 .155 2295.20 5302.55 

 
 
Variable 16 = INFANT GENDER 
Original variable name is N1 (Infant gender, NIF, other variable label, baby’s sex) 
Descriptor: 1=boy  2= female   (p.42) 
    
Action: Recoded to match Nurse’s Study. No change in direction of code 
 
      Step 1: Rename to infgen to match Nurses’ data 
      Step 2: Recode into 1=male, 2=female to match Nurse’s data 
      Step 3: Run frequencies of infant gender (infgen) 
 

Infant gender 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 1  M 482 48.8 48.8 48.8 
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2  F 505 51.1 51.2 100.0 
Total 987 99.9 100.0  

 Missing 1 .1   
Total 988 100.0   

 
 
Variable 17 = GROUP ASSIGNMENT 
Original variable= None 
 
Action: Computed new variable Group 3 (grpassmt) 
 
    Step 1: Create new variable=Group 3 (grpassmt) 
    Step 2: Run Frequencies on grpassmt 
 

Group assignment 3=IFPS 

 Frequency Percent Valid Percent 
Cumulative 

Percent 

 3  IFPS II 988 100.0 100.0 100.0 
 

 
 

1 

                                                           
1 A Codebook for the 2008 Public-Use Data File. Food and Drug Administration and Centers for Disease Control and Prevention 
2 Infant Feeding Practices Study II. Data User handbook 
3Infant Feeding Practices Study II: Study Methods. Fein, S. B, Labiner-Wolfe, J., Shealy, K. R., Li, R.,Chen, J., Grummer-Strawn, L. M 
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Nurses’ Study Postpartum Dataset Questionnaire 



Breastfeeding Project Recruitment Data

Page 1

4. Subject's ID Number

6. Group Assignment

9. Delivery Date

11. Type of Delivery

12. Estimated Blood Loss

13. Type of Episiotomy

14. Laceration

15. Length of Labor:
(hours:minutes)

MM / DD / YYYY

/ /

Spontaneous Vaginal
Assisted Vaginal (forceps, vacuum)
Cesarean

median medio lateral n/a

intervention control

below 500cc 501-1000cc 1001cc or more

1o 2o 3o 4o n/a

:

:

:

:

First Stage

Second Stage

Third Stage

Total

17. Pregnancy Weight Gain
(from prenatal record)

Main Study Internal Pilot5. Study
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7. Mother's Birth Date

8. Mother's Age (years)

MM / DD / YYYY

/ /

16. Prepregnancy Weight Lbs

Lbs

1. Data Collector (initials)

2. Date of Interview MM / DD / YYYY

/ /
3. Time of Interview (military time) :

10. Delivery Time (military time) :

15725
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20. Hemoglobin (before delivery)

21. Hematocrit (before delivery)

22. Hemoglobin (after delivery)

23. Hematocrit (after delivery)

27. Date of Discharge

28. Gestational Age (weeks and days)

30. Infant Birth Weight (grams)

32. Infant Weight at Discharge
( )
33. Apgar at 1 minute

34. Apgar at 5 minutes

35. Bilirubin at Discharge

36. Dstix done? If yes, why? Yes No

MM / DD / YYYY

/ /

.

.

.

.

31. Infant Birth Length (inches)

Weeks Days

37. Gravidity

38. Full term births

39. Pre term births

40. Abortions

19. Height Feet Inches

18. Current Weight Lbs

25. Pre-Eclampsia Yes No

26. Gestational Diabetes Yes No

.

24. Blood Pressure /

41. Living

29. Infant Gender M F

.
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42. How many children have you delivered?
(not including the newborn, if 0 skip to #44)

43. How many of your children live with you?

44. Are there other children living in your household
except this child? If so, how many?

45. How old are the children you delivered?
Begin with your youngest child before the newborn.
(years old)

Child 1

Child 2

Child 3

Child 4

Child 5

Child 6

Child 7

Child 8

Child 9

Child 10

46. Have you ever breastfed before?

47. For each child, how long did you breastfeed?
(weeks)
(Note to interviewer: if n/a put "888")

48. How long do you plan to breastfeed __________
(child's name)?
(Note to interviewer: if n/a put "888", if subject doesn't know put "777")

49. Have you ever used a breastpump?

50. What sort of birth control do you plan to use
now that you have delivered?
(Check all that apply)

51. During your pregnancy, did you excercise?

Yes No

Yes No

Yes No

None
Condoms
Oral contraceptives
Depoprovera
Norplant
Spermicides

Diaphragm
Tubal Ligation
IUD
Sponge
Patch

Ring
Other
Undecided

Child 1

Child 2

Child 3

Child 4

Child 5

Child 6

Child 7

Child 8

52. How many times a week do you exercise?
(Note to interviewer: if n/a put "8")

53. On average, how long did you exercise for each time?
(In minutes)

weeks
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60. Did you work during your pregnancy? (If No, skip to 69)

61. How many hours each week did you usually work?
(In hours, round up if fraction)

62. Did you quit your job or take a leave of absence
during pregnancy?

Yes No

Quit Job (go to 63)
Took a leave of absence (go to 65)
Neither
N/A

63. At what week of pregnancy did you quit your job?
(go to #66)

65. Are you on a paid or unpaid leave of absence?

67. Do you plan to return to work in the next year?

68. (If yes) in how many weeks do you plan to return to work?
(How old will your baby be?)
(Note to interviewer: if N/A enter "888")

Yes No Don't Know

unpaid paid n/a

59. Are you employed? Yes No

66. Please describe your type of work. Babysitting
Secretary/Clerk
Factory
Health Care Worker

Housekeeping/Janitorial

Other

Cashier

Day Care Worker

Retail
n/a

54. Do you currently smoke?
(If no, skip to #56)

Yes No

55. If yes, how many cigarettes do you smoke per day?
(Note to interviewer: if n/a put "88")

56. Does anyone in your household smoke any type of
tobacco?

57. During the last week, how many hours did you sleep on
an average night? (Hours, round up)

58. How many hours have you slept in the last 24 hours?
Include naps. (In hours, round up)

Yes No

64. At what week of pregnancy did you take a leave
of absence?

15725



Breastfeeding Project Recruitment Data

Page 5

77. Are you married, single, separated,
divorced or widowed?

78. Would you describe yourself as Latina/Hispanic?

79. How would you describe your race:

Yes No

Married
Single
Separated

Divorced
Widowed

African African American
American Indian
Asian

Black
Carribean

Native Hawaiian or other Pacific Islander
White
Other

76. What is your highest level of education? Less than 12 years of education
High School Diploma / GED
1-2 yrs of college
3-4 yrs of college
College Graduate
Graduate Degree

71. How many hours each week were you usually in school?
(Round up if a fraction)
(Note to interviewer: if N/A enter "88")

72. Did you quit school during your pregnancy? (If no, skip to 76 )

73. At what week of pregnancy?

74. Do you plan to return to school in the next year?

75. (If yes) in how many weeks do you plan to return to
school?  (How many weeks old will your baby be?)

Yes No

Yes No Don't Know

69. Were you in school during your pregnancy? (If No, skip to 72)

70. What type of school were you attending?

Yes No

High School
GED
Vocational/Trade School

College
Other
N/A
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88. I am unsteady when standing.
(wobbly)
 
89. I want to lie down.

90. It's difficult to think.

91. I get weary talking.

92. I am nervous.

93. I can't concentrate.

94. I am unable to get interested in
things.

Fatigue
Directions: "I'm going to read a list of things you may have generally experienced since (delivery). For each
one, please say 'yes' if you have experienced it." (If asked to clarify "generally" say "most of the time.")

80. My head feels heavy.

81. My body feels tired.

82. My legs feel tired.

83. I yawn a lot.

84. My brain feels hot and muddled
    (spinning)
85. I am drowsy.

86. My eyes feel strained. (tired)

87. My movements are rigid or clumsy.

104. I'm thirsty.

105. My voice is husky.

106. I feel dizzy.

107. My eyelids twitch.

108. My legs or arms tremble.

109. I feel ill.

95. I am apt to forget things.

96. I lack self-confidence.

97. I'm anxious about things.

98. I can't straighten my
posture.

99. I lack patience.

100. I have a headache.

101. My shoulders feel stiff.

102. My back hurts.

103. It's hard to breathe.

 yes   no  yes   no
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112.On a scale of 0-10, with 0 being 'moving my body is no
effort all' and 10 being 'moving my body is a tremendous
effort,' rate your ability to move your body since delivery.

Now I am going to ask you to rate your level of breast discomfort right now.

113.On a scale of 0-10, with 0 being 'no pain at all" and 10
being 'the worst pain imaginable,' rate your level of breast
discomfort right now.

114. On a scale of 0-10, with 0 being 'not bad at all' and 10
being 'the most unpleasant feeling possible,' rate how much
your level of breast discomfort bothers you right now.

Now I am going to ask you to rate your level of tiredness since delivery.

110.On a scale of 0-10, with 0 being 'not tired at all' and 10
being 'the most tired you could be', rate your level of
tiredness since delivery.

111. On a scale of 0-10, with 0 being 'concentrating is no
effort at all' and 10 being 'concentrating is a tremendous
effort,' rate your ability to concentrate since delivery.

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10
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125. I feel self-confident.

126. I feel nervous.

127. I feel jittery.

128. I feel indecisive. (unable to make a decision)

129. I feel relaxed.

130. I feel content.

131. I am worried

132. I feel confused

133. I feel steady. (balanced)

134. I feel pleasant.

Directions: "I am going to read a number of statements that people have used to describe themselves.
Please tell me how you feel RIGHT now; that is, AT THIS MOMENT."  There are no right or wrong answers.
Give the answer that seems to best describe how you generally feel."
Please refer to card one.

115. I feel calm.

116. I feel secure.

117. I am tense.

118. I feel strained.  (pushed and pulled in
every direction)

119. I feel at ease.

120. I feel upset.

121. I am presently worrying over possible
misfortunes.

122. I feel satisfied.

123. I feel frightened.

124. I feel comfortable.

Not at all Somewhat Moderately Very Much
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Directions:  "I am going to read a list of the ways you might have felt or behaved.
Please tell me how often you have felt this way during the past week."
Please refer to card two.

135. I was bothered by things that don't usually bother me.

136. I did not feel like eating; my appetite was poor.

137. I felt that I could not shake off the blues even with the
help of my family or friends.

138. I felt that I was just as good as other people.

139. I had trouble keeping my mind on what I was doing.

140. I felt depressed.

141. I felt that everything I did was an effort.

142. I felt hopeful about the future.

143. I thought my life had been a failure.

144. I felt fearful.

145. My sleep was restless.

146. I was happy.

147. I talked less than usual.

148. I felt lonely.

149. People were unfriendly.

150. I enjoyed life.

151. I had crying spells.

152. I felt sad.

153. I felt that people dislike me.

154. I could not get going.

    # of days:   <1     1-2       3-4      5-7
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This next set of questions asks how satisfied you are with the amount of support you receive from your
partner and/or other people.

160. Do you have a partner?
(Note to interviewer: if no, ask only about support from others)

Directions:  I will read you a list of statements describing types of support.
(If the person has a partner) What is the name of your partner?
Who is the most important individual who gives you help or support with breastfeeding?
What is their name? ______________
Please rate this individual and your partner on the following scale. On a scale from 0 to 4, with 0 being
very dissatisfied and 4 being very satisfied, I want you to tell me how satisfied you are with the support
you currently receive from your partner.
Please refer to card three. Now I will ask you to answer the same questions about ______________
(most important individual)

Most Important Individual

161. Shares similar experiences with me

162. Helps keep up my morale

163. Helps me out when I'm in a pinch

164. Shows interest in my daily activities and problems

165. Goes out of his/ her way to do special things
for me

166. Allows me to talk about things that are very private
and personal

167. Lets me know I am appreciated for the things I do
for him/ her

168. Tolerates my ups and downs

169. Takes me seriously when I have concerns/
problems

170. Says things that make my situation clearer

171. Lets me know that he/she will be around if I need
help

yes     no

0 1 2 3 4 0 1 2 3 4

Partner

Name__________ Name__________

15725
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