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ABSTRACT 

ACCULTURATIVE STRESS, PSYCHOLOGICAL FLEXIBILITY, AND 

CARDIOVASCULAR HEALTH BEHAVIORS AMONG SECOND GENERATION 

ARAB AMERICANS IN THE GREATER WASHINGTON DC REGION 

Randa Merizian, PhD 

George Mason University, 2019 

Dissertation Chair: R. Kevin Mallinson 

 

Arab Americans are under-represented in cardiovascular (CV) research, but recent 

evidence reveals they are at disproportionate risk for poor CV health behaviors when 

compared to the overall United States of America population. The proposed study is 

designed to measure the impact of two factors, acculturative stress and psychological 

flexibility, on CV health behaviors among second generation Arab Americans in the 

Greater Washington DC region. The outcome variable will be measured using the CV 

Health Behaviors Questionnaire adapted from the American Heart Association Life’s 

Simple 7 (LSS). Participants will be recruited from five local churches and mosques and 

George Mason University where Arab Americans attend. The expected sample size 

(~300) is based upon a power analysis. Correlational and multivariate analyses will be 

performed. 
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CHAPTER ONE: INTRODUCTION 

Cardiovascular disease (CVD) is the number one leading cause of death in men 

and women in many parts of the world (Mozaffarian et al., 2016; World Health 

Organization, 2013). Even though the prevalence of CVD increases with age, it may be 

prevented, especially if identified at a younger age (Lloyd-Jones et al., 2010). In 2010, 

the American Heart Association (AHA) proposed the 2020 Impact Goals and defined 

cardiovascular (CV) health. The 2020 Impact Goals are “to improve cardiovascular 

health in all Americans by 20% while reducing deaths from cardiovascular diseases and 

stroke by 20%” (Lloyd-Jones et al., 2010, p. 587).  

According to the AHA, CVD includes coronary heart disease (angina pectoris and 

myocardial infarction), heart failure, stroke, congenital heart defects, and vascular 

diseases (Lloyd-Jones et al., 2010). There are four CV health behaviors found to 

contribute to the reduction of CVD risk. These CV health behaviors are maintaining 

healthy weight, smoking avoidance, being physically active, and having a healthy diet. 

The AHA categorized the CV health behaviors into ideal, intermediate or poor (Lloyd-

Jones et al., 2010). 

Generally, less than 1% of Americans maintain all four CV health behaviors 

(Bambs et al., 2011; Folsom et al., 2011; Ford, Greenlund, & Hong, 2012; Shay et al., 

2013). According to the 2011-2012 National Health and Nutrition Examination Survey 
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(NHANES), the prevalence of maintaining an ideal healthy diet was the lowest (1.5%) in 

adults 20 years and above in the United States of America (USA). The prevalence of 

currently being a nonsmoker was the highest (78%) in the American adults. The 

prevalence is approximately 30% for maintaining an ideal body mass index (BMI) and 

44% for an ideal physical activity. Except for healthy diet, the prevalence of most ideal 

CV health behaviors decreases with age. Ideal CV health behaviors are more prevalent in 

women than men at any age (Mozaffarian et al., 2016).  

In the minority ethnic groups in the USA, such as Hispanics and non-Hispanic 

blacks, poor CV health behaviors are prevalent (Mozaffarian et al., 2016). However, 

Arab Americans are underrepresented in this area of health research (El-Sayed & Galea, 

2009), especially second generations. Arab Americans are defined as immigrants and 

their descendants from any of the 22 Arabic-speaking countries in the South-west Asia 

and North Africa (Arab American Institute, n.d.). The majority of the Arab Americans 

are born in the USA, with 82% being citizens of the USA (Arab American Institute, 

2014). As the Arab American second generations adjusting to both Arab and American 

cultures, their CV health behaviors may be affected by the acculturation process. The CV 

health behaviors of the Arab American second generations are not well studied. The 

identification of the CV health behaviors may prevent CVD among the Arab American 

second generations. 

Background 

Since 2000, there have been public health initiatives to promote healthy lifestyle 

changes. These initiatives include the AHA’s Go Red for Women campaign (2004), the 
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National Heart, Lung, and Blood Institute’s Heart Truth campaign (2002), the British 

Heart Foundation’s Know your Heart program (n.d.), the AHA’s Heart360 program 

(2013), and the most recent 2014 AHA’s My Life Check. The My Life Check was 

developed to educate the public on improving one’s health by following simple seven 

steps. These steps are maintaining healthy weight, smoking avoidance, being physically 

active, having a healthy diet, managing blood pressure, controlling blood cholesterol, and 

lowering blood sugar (American Heart Association, 2014).  

The CV health behaviors play an important role in the prevention and 

management of CVD, hypertension, hypercholesterolemia, and diabetes mellitus. Lower 

CVD risk is associated with ideal CV health behaviors (Mozaffarian et al., 2016). The 

modifications in CV health behaviors of maintaining healthy weight, smoking avoidance, 

being physically active, and having a healthy diet may prevent CVD (American Diabetes 

Association, 2011; Chobanian et al., 2003; National Cholesterol Education Program 

Expert Panel, 2002). There are limited evidence-based studies on CV health behaviors in 

Arab Americans generally (El-Sayed & Galea, 2009) and second generation particularly. 

American Heart Association 2010 Impact Goals 

The AHA 2010 Impact Goals, to reduce CVD deaths and the prevalence of their 

risk factors by 25%, were well achieved (Lloyd-Jones et al., 2010). Between 1995 and 

2005, the AHA reported a 26.4% mortality rate reduction from CVD (Lloyd-Jones et al., 

2009). In 2006, minimal reductions in smoking and physical inactivity were reported. 

The prevalence of obesity and diabetes rates were increased (Lloyd-Jones et al., 2010). 

The combination of the medical prevention and treatment of CVD and public health 



4 

 

policies and measures including the AHA initiatives contributed to the mortality 

reduction rate in CVD (Lloyd-Jones et al., 2010). 

Only few studies of the four CV health behaviors in Arab Americans 

differentiated results by generational status. The majority of the second generation Arab 

Americans (n = 17, 75%) were cigarette smokers (Haddad, El-Shahawy, Shishani, 

Madanat, & Alzyoud, 2012). About half of the second generation Arab Americans (n = 

165) started smoking hookah before the age of 18 years (Kassem et al., 2015). Arab 

American second generation children preferred to eat high-fat fast foods and as they got 

older they preferred American foods as reported by first generation Arab American 

mothers (Tami, Reed, Boylan, & Zvonlovic, 2012). In a study of other minority groups, 

second generation American Mexican adolescents (n = 1002) were significantly obese 

(BMI z-score = .78±.07) and ate an unhealthy diet of less fruits and vegetables and more 

saturated fats and sodium. However, about 72% of the second generation American 

Mexican adolescents participated in vigorous physical activity (Liu, Chu, Frongillo, & 

Probst, 2012). These studies showed that second generation individuals especially Arab 

Americans may be at higher risk of poor CV health. Early identification of these poor CV 

health behaviors may prevent CVD in second generation Arab Americans. 

American Heart Association Life’s Simple 7 

Building on the outcomes of the 2010 Impact Goals, the updated AHA 2020 

Impact Goals stated “By 2020, to improve the cardiovascular health of all Americans by 

20% while reducing deaths from cardiovascular diseases and stroke by 20%.” (Lloyd-

Jones et al., 2010, p. 587). The AHA Goals and Metrics Committee of the Strategic 
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Planning Task Force defined the concept of CV health and developed an objective 

measure, called Life’s Simple 7 (LSS) to track it over time (Lloyd-Jones et al., 2010). 

The LSS is a tool that generates a metric, based upon a brief assessment of an 

individual’s CV health risk factors. The metric is used to generate an individualized plan 

of actions for the individual to follow to improve one’s CV health risk factors (Lloyd-

Jones et al., 2010; Murphy, Coke, Staffileno, Robinson, & Tillotson, 2015). 

The ultimate goal will be to shift the proportion of individuals in the high-risk 

category (poor CV health) to low-risk (closer to ideal CV health). The LSS has been 

integrated into the NHANES database (Lloyd-Jones et al., 2010). The AHA 2020 Impact 

Goals target “all Americans” including underserved minority populations who generally 

have higher prevalence of poor CV health and need special endeavors to achieve these 

goals (Lloyd-Jones et al., 2010). However, there is a lack of evidence on how to translate 

LSS into different community and health settings (Murphy et al., 2015), using 

appropriate strategies that are sensitive to different population groups’ culture and health 

behaviors (Mozaffarian et al., 2016). 

Arab Americans as a minority group 

Arab Americans are a diverse community of immigrants from Arabic-speaking 

countries in the South-west Asia and North Africa (Arab American Institute, n.d.). These 

countries are listed in Table 1 below (see Appendix A). 

 

Table 1: The Arabic Countries Per Region 

Region Country 

North Africa Algeria, Egypt, Libya, Mauritania, Morocco, and Tunisia 

East Africa Comoros Islands, Djibouti, Somalia and Sudan 
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Arabian Gulf Bahrain, Iraq, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab 

Emirates 

West Asia Jordan, Lebanon, Palestine, Syria, and Yemen 

 

According to the American-Arab Anti-Discrimination Committee (2009), 

countries such as Iran, Afghanistan, Pakistan, Turkey, and Israel are not considered part 

of the Arab States, mainly because Arabic language is not spoken in these countries. The 

majority of the Arabs are Muslims, but there are millions of Christian Arabs and 

thousands of Jewish Arabs in the Arab World (American-Arab Anti-Discrimination 

Committee, 2009). Stronger religious affiliation significantly predicted more Arab 

acculturation and less acculturative stress in Muslim Arab American adolescents 

(Goforth, Oka, Leong, & Denis, 2014). Religion also affects food choices especially for 

Muslims who eat halal meat and no pork (Abou El Hassan & Hekmat, 2012). The 

acculturation and religion factors may affect the CV health behaviors of Arab Americans. 

Arab Americans have been immigrating to the USA since 1880s (Arab American 

Institute, n.d.). There is a discrepancy in the reported number of the Arab Americans in 

the United States. The 2011-2015 American Community Survey estimated 2 million 

people with Arab ancestry, living in the USA (United States Census Bureau, 2015). 

However, the Arab American Institute (2014) reported that in 2010, there were 3.6 

million people of Arab descent living in the United States. This discrepancy may 

originate from the undercounting of the Arab Americans by the United States Census. 

Due to the absence of the “Arab-descent” category under the Unites States Census race 
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categories, the Arab Americans are categorized under the “White, non-Hispanics” by the 

Census Bureau (Arab American Institute, 2015).  

Since 1980, the people from an Arab descent almost doubled. The Arab 

Americans are considered the fastest growing Arab diaspora in the world, especially the 

Arab American Muslims. The majority of the Arab Americans are descendants of the first 

wave of mostly Christian Arab immigrants (Arab American Institute, 2014). More Arabs 

are immigrating to the USA because of the recent unrest and political conflicts in the 

Middle East, especially Syria and Iraq (American-Arab Anti-Discrimination Committee, 

2017). During 1993-2013, the largest numbers of new Arab Americans, immigrating to 

the USA, were Iraqis, Somalians, and Egyptians (Arab American Institute, 2014). 

Even though Arab Americans are classified as part of the “White, non-Hispanic” 

race category in the USA, they are considered a minority population (Arab American 

Institute, 2014). Arab Americans differ from the USA general population in their cultural 

norms and level of acculturation that influence their health behaviors (Jadalla & Lee, 

2012). However, there is little research about the health and well-being of the Arab 

Americans, especially their CV health (El-Sayed & Galea, 2009). Since many studies 

such as the NHANES, classify the Arab Americans as white, non-Hispanics, their CV 

health behaviors are not differentiated from the general population. Hence, as a growing 

and understudied minority ethnic group of the Arab Americans, it is important to study 

the determinants of their CV health (El-Sayed & Galea, 2009). 

Arab Americans and cardiovascular health behaviors 



8 

 

Poor CV health behaviors and factors are prevalent in minority ethnic groups such 

as Hispanics, non-Hispanic blacks (Mozaffarian et al., 2016) and Arab Americans (El-

Sayed & Galea, 2009). The prevalence of hypertension, diabetes, hypercholesterolemia, 

and obesity was higher in non-Hispanic blacks and Hispanics (20-40%) in comparison to 

the non-Hispanic whites (10-30%) (Mozaffarian et al., 2016). There is scant evidence on 

CVD risk factors prevalence in Arab Americans. The increased CVD risk among 

minority ethnic groups may put them at disproportionate risk in comparison to the 

general USA population (Mozaffarian et al., 2016). 

The CV health behaviors were studied in a random sample (N = 1,104, average 

age = 50 years) of Arabs (n = 551, 50% males) and Jews (n = 553, 50% males) in Israel. 

No participants had all seven ideal CV health behaviors. Ideal smoking status was more 

prevalent among Arab women; whereas, ideal BMI and ideal physical activity were more 

prevalent among Arab men. More Arab women (90%) never smoked than Arab men 

(40%) in this sample. About half of the Arab women had a higher BMI (mean±SD = 

31±6.5) than Arab men (mean±SD = 28±4.4), with only 30% of Arab men with a BMI 

≥30kg/m
2
. While almost 27% of Arab men exercised ≥ 2.5 hours of moderate activity a 

week, only 15% of Arab women exercised as much. Unhealthy diet (less fruits, 

vegetables, and fish, and more sweetened beverages and sodium) was consumed by about 

60% of Arab men and women. However, Arab men and women consumed more whole 

grains. The CV health behaviors predominantly contributed to the disparity in the overall 

CV health among the Arabs in this sample (Benderly et al., 2017).  
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There are scant studies of CV health behaviors in second generation Arab 

Americans with inconsistent results. The majority of the studies primarily included first 

generation Arab Americans without differentiating the results by generational status. Few 

studies reported that second generation Arab Americans at higher risk to smoke (Haddad 

et al., 2012; Kassem et al., 2015) and eat unhealthy diet (Tami et al., 2012) than first 

generation. Other studies in other ethnic groups, such as Hispanics and Asians, found that 

later generations were at higher risk than first generation to be obese (Liu et al., 2012; 

Sonneville, Duncan, Johnson, & Almeida, 2015) and smoke (Dallo & Kindratt, 2016). 

Hence, the CV health behaviors in second generation Arab Americans need to be studied 

to fill this gap in the literature.  

Arab Americans and acculturative stress 

Arab Americans may share similar determinants of morbidities with the general 

population. The Arab Americans may vary in their acculturation level, immigration and 

generational status, religious affiliation, cultural background, behavioral norms, health 

practices, and racial discrimination (Goforth, Pham, Chun, Castro-Olivo, & Yosai, 2016). 

Any of these factors may pose stress on the Arab Americans (El-Sayed & Galea, 2009). 

During the acculturation process, the acculturating individual may face cultural and 

psychological conflicts while adapting to the new culture. If the acculturating individual 

is unable to cope with the adaptation conflicts, acculturative stress may develop (Berry, 

2005).  

Individuals of different generational status may experience different stressors that 

contribute to their acculturative stress. In particular, second generation individuals may 
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often encounter interfamilial conflicts and contradictory identities from being caught 

between two opposing value systems: one of their parents and one of their peers (Padilla, 

Alvarez, & Lindholm, 1986). Additionally, in the second generation Arab Americans, the 

acculturative stressors may be related to acculturation, religious affiliation, 

discrimination, and cultural and ethnic identity conflict within family and peers 

relationships (Amer & Hovey, 2007; Awad, 2010; Goforth et al., 2014; Goforth, Pham, & 

Olca, 2015).  

Aroian (2006) reported that the second generation children of first generation 

parents may encounter mal-adaptation while balancing between Arab and American 

cultures because of their parents’ expectations and parents’ maladjustment to the 

American culture. Growing up, the second generation children may feel the obligations to 

help their parents in translating to English or navigating the American system. The first 

generation parents’ ineffective coping to missing their extended family and friends at 

their country of origin or isolating themselves from the American culture, may contribute 

to emotional stress in the second generation children. While embracing both Arab and 

American cultures, the second generation children may face conflicts with their parents 

regarding choice of peers especially if they were non-Arabs, obedience to parents’ 

authority, and double standards treatment for boys and girls (Aroian, 2006). Acculturative 

stress may affect negatively the physical and mental well-being of the acculturating 

individual (Amer & Hovey, 2007; Torres, Driscoll, & Voell, 2012), and may increase the 

CV risk factors (Jadalla & Lee, 2012; Kroon Van Diest, Tartakovsky, Stachon, Pettit, & 

Perez, 2014). 
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Cardiovascular health and psychological flexibility 

The acculturation process and its consequent stress affect one’s thoughts, 

emotions and health behaviors (Jadalla & Lee, 2012; Zvolensky, Jardin, Garey, Robles, 

& Sharp, 2016). Someone’s ability to stay in contact with own thoughts and emotions in 

the present moment and to modify own behaviors to pursue own values is known as 

psychological flexibility (Bond et al., 2011). Psychological flexibility is thought to play a 

role in adjusting to the new culture during the acculturation process (Zvolensky et al., 

2016). Psychological flexibility is the target of the behavioral therapy, Acceptance 

Commitment Therapy (ACT). The ACT is considered the ‘third generation’ of cognitive-

behavioral therapy (Hayes, 2004). Generally, cognitive-behavioral therapy enhances 

CVD management and lifestyle risk factor modifications (Mozaffarian et al., 2016). As 

psychological flexibility was higher, positive outcomes resulted in improving CV health 

behaviors of weight management (Forman et al., 2013; Lillis, Hayes, Bunting, & Masuda, 

2009), physical activity adoption (Butryn, Forman, Hoffman, Shaw, & Juarascio, 2011), 

and smoking cessation (Gifford et al., 2004).  

As the multicultural population grows in the USA, it becomes evident the need to 

examine the role of the cultural factors in the developmental processes of CVD and its 

risks. As a fast growing minority group as the Arab Americans is in the USA, a need to 

study their CVD risk factors may contribute to their health. The Arab Americans, 

especially second generations may encounter unique psychosocial and cultural challenges 

that may distinguish them from other minorities, and may contribute to their CV health 

risk factors. The scant studies in the literature about the Arab Americans’ CV health 



12 

 

necessitate the need to examine the role of some of the contributing cultural and 

psychosocial factors in the development and prevention of cardiovascular disease. 

Significance 

The CVD prevalence is about 35% in the total USA adult population, accounting 

for one in three deaths in the USA (Mozaffarian et al., 2016). The CVD prevalence is 

higher in the non-Hispanic blacks (47%) than in the non-Hispanic whites (34%) or 

Hispanics (32%) (Mozaffarian et al., 2016). The AHA reported that the CVD estimated 

direct and indirect costs totaled approximately $316.6 billion in 2012 (Mozaffarian et al., 

2016). The AHA projects that CVD prevalence will increase by about 10% and related 

costs will triple by 2030 due to the aging USA population and the increases in chronic 

conditions and obesity (Mozaffarian et al., 2016). Globally, in 2013, CVD accounted for 

31% of all deaths, costing $863 billion (Mozaffarian et al., 2016). There is limited 

evidence on CVD in the Arab Americans in general and second generations in particular.  

The growing community of the Arab Americans, especially in recent years (Arab 

American Institute, n.d.), may add to the total burden of quality of life and cost of CVD 

(El-Sayed & Galea, 2009). The proposed study will address this gap in clinical research 

by examining CV health behaviors among second generation Arab Americans. Such 

knowledge may contribute to the prevention of CVD in this minority population. 

Purpose of the Study 

The purpose of this study is to examine psychological flexibility as a moderator 

for the relationship between acculturative stress and cardiovascular health behaviors 



13 

 

among second generation Arab American adults living in the Greater Washington DC 

region. 

Research Questions 

Among second generation Arab American adults living in the Greater Washington 

DC region,  

What are the relationships among acculturative stress, psychological flexibility, 

age, gender, religious affiliation, and cardiovascular health behaviors? 

Does psychological flexibility moderate the relationship between acculturative 

stress and cardiovascular health behaviors? 

To what extent do age, gender, and religious affiliation contribute to the 

cardiovascular health behaviors beyond the contributions of acculturative stress and 

psychological flexibility? 

Conceptual Framework for the Study 

The conceptual framework for this study is depicted in Figure 1 (see Appendix 

B). 

  



14 

 

 

 

 

 

Figure 1: Study Conceptual Framework 

 

The conceptual framework consists of three main variables: acculturative stress, 

psychological flexibility, and CV health behaviors. The two main independent variables 

are acculturative stress and psychological flexibility. The dependent variable is CV health 

behaviors among second generation Arab Americans.  

Acculturative stress may arise from the difficulties faced when balancing between 

both the Arab and American cultures. The acculturating individuals may vary in their 

coping abilities to their acculturative stress that may lead to physical, psychological, and 

social changes. If the individuals are able to make psycho-socio-behavioral changes to 

cope with these difficulties, acculturative stress may be avoided. However, if the 

acculturation difficulties exceed the coping abilities of the individuals, acculturative 

stress may occur (Goforth et al., 2014). Some of the acculturative stressors may include 

social, attitudinal, familial, and environmental factors (Mena, Padilla, & Maldonado, 

1987). These factors may include social support, self-esteem, and discrimination (Goforth 

et al., 2014; Mena et al., 1987). Second generation individuals may face contradictory 
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identities and familial conflicts when dealing with their parents’ and their peers’ opposing 

cultures (Padilla et al., 1986). These intergenerational conflicts may be social-related 

relationships, especially with the opposite gender and honor-related issues such as 

marriage and dating (Rasmi, Daly, & Chuang, 2014).  In addition to the cultural and 

ethnic identity conflict with their parents, other acculturation-related stressors such as 

religious affiliation and discrimination may expose second generation Arab Americans to 

acculturative stress (Amer & Hovey, 2007; Awad, 2010; Goforth et al., 2014). 

Acculturative stress has been shown to significantly worsen CV health behaviors such as 

increasing smoking (Jadalla & Lee, 2012), and decreasing physical activity (Jadalla, 

Hattar, & Schubert, 2015). In return, CV health status may be worsened. 

Psychological flexibility is the ability to stay in contact with the thoughts and 

feelings in the present moment and to change behaviors by pursuing meaningful values 

(Hayes, Luoma, Bond, Masuda, & Lillis, 2009). Psychological flexibility affects health 

behaviors (Hildebrandt & Hayes, 2012) such predicting binge eating and smoking 

(Kingston, Clarke, & Remington, 2010), affecting CV health.  

The terms ‘experiential avoidance’ and ‘psychological flexibility’ were 

interchangeably used in the literature (Bond et al., 2011). For example, two studies 

examined experiential avoidance as a moderator. Experiential avoidance significantly 

moderated the relationship between anxiety and stress such as perceived stress (Bardeen, 

Fergus, & Orcutt, 2013) and acculturative stress (Zvolensky et al., 2016). There was a 

significant positive relationship between anxiety sensitivity and perceived stress at low, 

but not at high experiential avoidance (Bardeen et al., 2013). There was a significant 
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positive relationship between acculturative stress and social anxiety at high, but not at 

low experiential avoidance (Zvolensky et al., 2016). In this study psychological 

flexibility is proposed as a moderator of the relationship between acculturative stress and 

CV health behaviors. As a moderator, psychological flexibility will be examined for its 

effect on the magnitude and direction of the relationship between acculturative stress and 

CV health behaviors in a sample of second generation Arab Americans.  

The demographic characteristics age, gender, and religious affiliation will be 

examined for their relationship with acculturative stress and CV health behaviors in this 

study. Age significantly predicted higher acculturative stress in younger than older 

Muslim Arab American adolescents (77% first generation, 23% second generation) 

(Goforth et al., 2014). Gender moderated the significant association between 

acculturative stress and psychological problems in Muslim Arab American adolescents 

(77% first generation, 23% second generation) (Goforth et al., 2016). Female Muslim 

Arab American adolescents at high or low acculturative stress showed higher 

psychological problems than the male Muslim adolescents (Goforth et al., 2016). 

Religious affiliation was found the strongest predictor of acculturative stress in Muslim 

Arab American adolescents, where stronger religious affiliation predicted less 

acculturative stress (Goforth et al., 2014). Generally, Muslims experienced more level of 

discrimination than Christians, moderated by level of acculturation (52% first generation, 

33% second generation, 3% third generation) (Awad, 2010). With higher level of 

American acculturation, Muslims had more perceived discrimination than Christians 

(Awad, 2010). 
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Cardiovascular health behaviors varied across the proposed demographics in Arab 

Americans research. Inconsistent results of BMI and physical activity level were reported 

among Arab American men and women (Al-Dahir, Brakta, Khalil, & Benrahla, 2013; 

Hatahet, Khosla, & Fungwe, 2002). Physical activity decreased with age (Jadalla et al., 

2015) and smoking was significantly increased in Arab Americans, especially in college 

students (Akl et al., 2011). Arab American men reported higher smoking rates (Grekin & 

Ayna, 2012; Jadalla & Lee, 2012). Fat consumption decreased with age in men and 

women and daily four to five servings of fruits and vegetables were consumed by all age 

groups (Hatahet et al., 2002). 

The use of avoidance coping strategies may decrease one’s level of psychological 

flexibility (Bond et al., 2011). Women (race not specified) were more likely than men to 

avoid thoughts of food, decreasing the likelihood of binge eating (Barnes & Tantleff-

Dunn, 2010). Avoidance coping strategies were significantly related to increased 

psychological distress in response to immigration-related stressors in Arab Muslim 

women (Aroian, Templin, Hough, Ramaswamy, & Katz, 2011). In addition, avoidance 

coping strategies moderated the significant association between acculturative stress and 

anxiety. Higher acculturative stress was significantly related to increased anxiety in 

minority (15% non-Hispanic African Americans, 45% Hispanics, 33% Asian, 2% 

Arab/Middle Eastern, and 5% other races/ethnicities) college students with higher 

avoidance coping strategies (Zvolensky et al., 2016).  
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Conceptual Definitions for Study Variables 

The two main independent variables are acculturative stress and psychological 

flexibility. 

Acculturative stress 

Berry defined acculturative stress as the psycho-socio-behavioral reaction to 

stress in response to life events and experiences of the acculturation process. During the 

adaptation process to the new cultural context, an individual may encounter cultural 

conflict, difficulties, or stressors (Berry, 2005). 

Acculturation is a two-fold, long-term, dynamic process of change and adaptation 

at the cultural level when different cultural groups meet and at the psychological level 

when individuals from different cultures interact (Berry, 2003). These changes can be 

social and cultural practices at the community level, but psycho-behavioral at the 

individual level (Berry, 2005). Groups and individuals vary in their acculturation 

strategies. These strategies are multidimensional, where acculturating individuals develop 

attitudes and behaviors regarding their level of maintenance of own heritage culture and 

identity and of relationships sought among other cultural groups (Berry, 2005).  

The acculturation strategies may extend from the adoption of the customs, values, 

or behaviors of both, the dominant and heritage cultures, to the dissociation from both 

cultures (Berry, 2003). These strategies may include integration, assimilation, separation, 

and marginalization. When individuals maintain relationship with both the dominant 

culture and their own cultural heritage, they are using integration strategy. Assimilation 

occurs when individuals show no interest in maintaining own cultural heritage and 
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choosing to adopt the customs, values, or behaviors of the dominant culture (Berry, 

2003). In contrast, separation takes place when individuals hold onto their own cultural 

heritage and dissociate from the dominant culture (Berry, 2003). However, when the 

individuals are disconnecting from both the dominant culture and their own cultural 

heritage, they are utilizing marginalization strategy that may emerge from the 

discriminating attitudes and behaviors of the dominant culture (Berry, 2003).  

As the second generation individuals adjusting to both the Arab and American 

cultures, they may experience unique acculturative stressors. These stressors may mainly 

involve their familial conflicts and contradictory identities. The second generation 

individuals try to balance between their parents’ Arab culture and the American culture 

they are interacting with on daily basis through school or work. Acculturative stress may 

result when the second generation individuals are unable to balance between the demands 

of both cultures (Padilla et al., 1986).  

Psychological flexibility 

Hayes defined psychological flexibility as “the ability to contact the present 

moment more fully as a conscious human being, and to change or persist in behavior 

when doing so serves valued ends” (Hayes et al., 2006, p.7). 

When facing distress such as acculturative stress, someone can react by either 

accepting or avoiding such a stressful experience. Choosing acceptance increases the 

likelihood of staying in contact with the present moment and committing to values-based 

behaviors (Bond et al., 2011), such as communicating with friends and family. On the 

other hand, psychological inflexibility is the inability to stay presently in contact with 
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one’s thoughts, feelings, and bodily sensations, and not committing to values-based 

behaviors. Choosing avoidance in the face of distress pulls the person away from 

contacting the present moment, missing on what matters in life for that person (Bond et 

al., 2011). 

Generational status 

The generational status is categorized as first generation (foreign-born 

immigrant), second generation (US-born child of at least one foreign-born parent) 

(United States Census Bureau, 2016). This study sample will be composed of second 

generation Arab-American adults, who have at least one parent born in any of the 22 

Arabic-speaking countries. 

Demographic characteristics 

The demographic characteristics include age, gender, and religious affiliation. 

Age will be the participants’ reported number of years since birth. Gender will be the 

reported gender identification by the participants being male or female. Religious 

affiliation will be the religion the participants associate with, as Christian, Muslim, 

Druze, Atheist/agnostic/none, or other.  

Cardiovascular health behaviors 

Cardiovascular health behaviors are defined as the performance of four cardiovascular 

disease prevention behaviors: maintain healthy weight, smoking avoidance, being physically 

active, and having a healthy diet (Lloyd-Jones et al., 2010) (See Table 2, Appendix C). The 

definition of this study’s outcome variable of CV health behaviors was adapted from the AHA 

CV health definition, focusing on CV health behaviors. 
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Summary 

Cardiovascular disease is increased in the minority ethnic group of Arab 

Americans in the Unites States (El-Sayed & Galea, 2009). There are contributing 

psychosocial factors to the Arab Americans’ CV health. When increased acculturative 

stress may worsen CV health (Goforth et al., 2014), psychological flexibility may 

alleviate some of that stress by adopting acceptance coping strategies, to enhance CV 

health (Bond et al., 2011). There is scant evidence on CVD and CV health in the Arab 

Americans in the Unites States (El-Sayed & Galea, 2009). Second generation Arab 

Americans experience unique psycho-socio-cultural stressors that may contribute to their 

acculturative stress, compromising their CV health. Studying the relationships between 

acculturative stress, psychological flexibility and CV health behaviors may contribute to 

the understanding of CV health in the second generation Arab Americans. Therefore, 

chapter two is a presentation of findings from a review of literature that supports the 

direction of the current study.  
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CHAPTER TWO: REVIEW OF THE LITERATURE 

In this section, a thorough literature review was conducted on the main study 

variables of cardiovascular (CV) health behaviors, acculturative stress, and psychological 

flexibility. The review highlighted the relationships among these variables, focusing on 

the second generation Arab American population in the United States of America (USA). 

The main keywords used to search for the literature included psychological flexibility, 

experiential avoidance, acceptance commitment therapy, acculturation, acculturative 

stress, cardiovascular disease, coronary disease, cardiovascular health, Arabs, child of 

immigrants, second generation, and Arab American. The search was limited to adults and 

articles published in English. The databases used to retrieve the literature included 

Medline, CINAHL, PubMed, PsychInfo, and Global Health. In addition, references of 

relevant articles were examined to locate additional articles that did not come up in the 

search results. 

Cardiovascular Health Behaviors as the Outcome 

Cardiovascular health behaviors are defined as the performance of four 

cardiovascular disease prevention behaviors: maintaining healthy weight, smoking 

avoidance, being physically active, and having a healthy diet (Lloyd-Jones et al., 2010) 

(See Table 2, Appendix C). The definition of this study’s outcome variable is adapted 

from the 2010 American Heart Association (AHA) definition of CV health, focusing on 
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CV health behaviors. Since 2010, a variety of studies were conducted on CV health based 

on the AHA definition in the USA and the world, mainly as epidemiological studies. No 

psychometric testing was reported for Life’s Simple 7 (LSS) in the literature. However, 

the LSS was reported as a valid construct and predictor of CV health through extensive 

evidence in the literature (Fang, Jiang, & Fan, 2016; Lloyd-Jones et al., 2010). 

Life’s Simple 7 as a valid construct 

In the literature, the Framingham risk score and AHA LSS evaluated CV health. 

The Framingham risk score is a gender-specific algorithm that predicts the overall 

cardiovascular disease (CVD) risk score based on multiple CVD risk factors. The 

Framingham risk score was developed based on the Framingham Heart Study that 

identified the key CVD risk factors. The CVD risk factors include age, lipid level, 

systolic blood pressure, smoking, and diabetes diagnosis (D’Agostino et al., 2000).  

The LSS is an evidence-based tool to define, measure, and track CV health 

(Lloyd-Jones et al., 2010). The LSS is partly based upon lifestyle related CVD risk 

factors including diet and physical activity. The behavioral risk factors, such as unhealthy 

diet and physical inactivity are not routinely assessed in the Framingham risk score 

(Lachman et al., 2016). Therefore, the LSS will be more appropriate to be used as a 

measuring tool of CV health in this study, focusing on CV health behaviors. 

Life’s Simple 7 as a predictor 

According to a literature review, the LSS is a tool that was used to assess and 

track CV health over time in different populations around the world (Maclagan & Tu, 

2015). The LSS was used to predict mortality and CVD risk (Fang et al., 2016). A 
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systematic review of nine prospective cohort studies (N = 12,878) showed that CV health 

risk factors were inversely associated to all-cause mortality, CV mortality, and CVD rates 

(Fang et al., 2016). Another systematic review of 50 studies found that diet and physical 

activity were the lowest among the CV health risk factors. It also reported that higher CV 

health risk factors were associated to substantial lower CVD incident risk and all-cause 

and CVD-related mortality rates (Younus et al., 2016).  

In view of the Framingham Offspring Study, the ideal CV health factors 

persistently improved the CVD incident after controlling for many biomarkers such as C-

reactive protein, fibrinogen, and natriuretic peptides (Xanthakis et al., 2014). These 

findings suggested that other factors such as lifestyle behaviors may contribute to the 

CVD prevention and CV health promotion (Lloyd-Jones, 2014). These factors may 

include the psychosocial factors (Shay, Gooding, Murillo, & Foraker, 2015). Therefore, it 

is crucial to understand the effects of psychosocial factors on CVD, its risk factors, and 

clinical pathways (Havranek et al., 2015) in minority groups as the second generation 

Arab Americans. 

Cardiovascular health behaviors in Arab Americans 

Early CVD risk factors identification plays a key role in CVD prevention, leading 

to poor CV health risk factors if not addressed early (Mozaffarian et al., 2016). Arab 

Americans are minority groups who are poorly studied in the literature, especially their 

CV health (El-Sayed & Galea, 2009). A systematic review of 34 studies reported that 

there is a lack of studies on health in general and CVD in particular, in Arab Americans 

nationwide. Studies on CVD in Arab Americans were mainly based upon community 
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studies that were inconsistent in the study designs, self-report data, and used convenient 

heterogeneous samples. Therefore, generalizability was limited and results should be 

interpreted cautiously (El-Sayed & Galea, 2009).  

There is scant evidence on CVD and its risk factors prevalence in Arab 

Americans. The prevalence of CVD in Arab Americans was reported as 6-12% in many 

studies with various designs, using convenience samples (Jadalla & Lee, 2012; Jamil et 

al., 2009; Jamil et al., 2008). Based on a systematic review, the prevalence of 

hypertension, diabetes, hypercholesterolemia, obesity, and smoking was at least 20% in 

the Arab Americans (El-Sayed & Galea, 2009). According to the current literature search, 

there were no studies found that used LSS as a measure of CV health in second 

generation Arab Americans. However, few studies examined CV health behaviors and 

factors independently in Arab Americans. Since this study will examine CV health 

behaviors, the literature review will focus only on CV health behaviors. Only few of 

these studies used a sample from one generation or differentiated the results by 

generational status. 

Studies on the four CV health behaviors of maintaining healthy weight, smoking 

avoidance, being physically active, and having a healthy diet will be reviewed in Arab 

Americans. There is limited evidence on the four CV health behaviors in second 

generation Arab Americans. Studies on the CV health behaviors in second generation of 

other ethnic groups will be discussed. 

Maintaining healthy weight. While many Arab Americans’ studies included 

measurements of overweight and obesity, the primary focus of the majority of these 
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studies was not obesity. The prevalence of overweight was 28-56%; whereas, obesity 

prevalence was 28-34% among Arab Americans across several community studies (Al-

Dahir et al., 2013; Hatahet et al., 2002; Jamil, Rajan, Grzybowski, Fakhouri, & Arnetz, 

2014). A cross-sectional study (N = 2,883, mean±SD age 38.2±14.7; 70% females; 6% 

white, 25% black, 28% Chaldean, 41% Arab) examined the prevalence of obesity and 

overweight in a multi-ethnic sample in Michigan. Overweight (body mass index (BMI) = 

25-29kg/m
2
) was the most prevalent (50%), but obesity was the least prevalent (30%) 

among the Arab participants (n = 1,201) in comparison to the other ethnic groups. 

Obesity was more prevalent than overweight among white (n = 163, 44% and 40% 

respectively) and black (n = 714, 48% and 42% respectively) participants (Jamil et al., 

2014). Some studies examined maintaining healthy weight and BMI in Arab Americans, 

predominantly first generation adults, comparing results by age, gender, and 

acculturation. Other studies of maintaining healthy weight and BMI differentiated results 

by generational status in other ethnic groups. 

Maintaining healthy weight by age and gender. Few studies differentiated results 

by age and gender. A cross-sectional study of Arab Americans in Louisiana (N = 181, 

age ranges 18-64; 51% males; 49% Palestinians; 90% first generation, 9% second 

generation, 1% third generation; average duration in USA of 15 years; average 

immigration age of 26) examined acculturation and diabetes risk by age and gender. 

About three quarters of the participants (N = 181) reported a BMI higher or equal to 

25kg/m
2
 (35% as overweight (BMI = 25-29kg/m

2
); 36% as obese (BMI ≥30kg/m

2
)). 

Obesity was slightly more prevalent than overweight in men (n = 88, 38% and 35% 
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respectively) when compared to women (n = 93, 34% and 36% respectively). Higher 

physical activity in women (n = 93, 60%) than men (n =88, 36%) may have contributed 

to the lower BMI in women than in men (Al-Dahir et al., 2013).  

Another study examined the risk factors of CVD in a sample of Arab Americans 

(N = 352, 40% age of ≤30 years, 40% age ranges 30-50 years, 20% age >50 years; 60% 

men; 94% Arabic countries). The BMI significantly increased with age (r = .20, p < .05) 

in both men and women. In contrary to previous study, the mean±SD BMI (27±0.58) for 

women was higher than mean±SD BMI (25.7±0.34) for men. High BMI was associated 

to high blood pressure (systolic blood pressure r = .29, p < .01; diastolic blood pressure r 

= .21, p < .05), blood glucose (r = .19, p < .05) and total cholesterol (r = .14, p > .05), and 

low high-density lipoprotein (r = -.11, p > .05) (Hatahet et al., 2002). These studies did 

not differentiate between generational status and their participants were predominantly 

first generation Arab Americans. 

Maintaining healthy weight by acculturation. Additionally, a cross-sectional study 

(N = 46, average age of 48; 70% men; 28% Jordanians, 22% Palestinians, 15% 

Egyptians, 15% Lebanese, 11% Syrians; average length of USA residency of 17 years) 

examined acculturation in first generation Arab Americans with hypertension in 

California. About 46% had controlled their blood pressure and only 11% maintained 

normal body weight (Tailakh et al., 2016). Higher BMI (r = .31, p < .05) was 

significantly associated with higher American acculturation (Tailakh et al., 2016). 

Despite the benefits of acculturation of improved socioeconomic status and access to 

care, smoking, and higher BMI were more prevalent in American acculturated Arab 



28 

 

Americans with hypertension (Tailakh et al., 2016). These studies did not differentiate 

between generational status and their participants were predominantly first generation 

Arab Americans. 

Other studies differentiated their results by generational status in ethnic groups 

other than Arab Americans. In the cross-sectional 1999-2004 National Health and 

Nutrition Examination Survey (NHANES), the association between generational status 

and obesity in a sample of Mexican American adolescents (N = 2,286, age = 12-19 years; 

53% male; 28% first generation, 40% second generation, 30% third generation) was 

examined. Higher odds of obesity were significant in second (adjusted OR = 2.58, 95% 

CI = 2.04-3.27) and third (adjusted OR = 1.98, 95% CI = 1.34-2.95) generations than in 

first generation (Liu et al., 2012).  

Another cross-sectional study examined the relationship between generational 

status and weight and BMI in a sample of adolescents in Boston (N = 1,420, age range 

12-19; 54% females; 8% first generation, 20% 1.5 generation, 40% second generation, 

30% third generation; 40% black, 30% Latino, 10% white, 10% Asian, 10% other). Boys 

were more overweight (34.4% versus 29.5%, p = .05) with higher BMI (24.2±5.07 versus 

23.6±4.77, p < .05) than girls. The likelihood to be overweight for second (RR = 1.87, 

95% CI = 1.13-3.12) and third (RR = 2.06, 95% CI = 1.21-3.50) generation was 

significantly higher than first generation (Sonneville et al., 2015). Both studies showed 

higher likelihood to develop obesity in later generations than first generation, 

predisposing second generation to higher CV health risk. The participants of these studies 

were not Arab Americans. 
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Smoking avoidance. Smoking is common among the Arab Americans, especially 

waterpipe (hookah) smoking. A systematic review of 35 cross-sectional studies reported 

that the prevalence of waterpipe smoking was 12-15% in Arab Americans school students 

and 10% in university students in the USA (Akl et al., 2011). Another systematic review 

of 16 cross-sectional studies reported that waterpipe smoking was associated with male 

gender, Arab ethnicity, cigarette smoking, and perception that waterpipe smoking is less 

harmful than cigarette smoking (Grekin & Ayna, 2012). Few studies explored cigarette 

smoking in Arab Americans, predominantly first generation adults, differentiating results 

by gender, religious affiliation, and acculturation. Other studies of smoking differentiated 

their results by generational status. 

Smoking avoidance by gender, religious affiliation, and acculturation. In a cross-

sectional study of a convenience sample of Arab Americans in California (N = 297, 

average age of 38; 56% females; 67% Muslims; 60% average length of USA residency of 

17 years; 15% US-born), 13% of the participants smoked cigarettes. Smoking rates were 

significantly higher in men (23%) than in women (4.8%), but no difference between 

Muslims and Christians (Jadalla & Lee, 2012). Another study (N = 221, average age = 28 

years; 57% males; 82% first generation, 8% second generation) was conducted to 

examine cigarette smoking patterns in a sample of Arab Americans living in Virginia. 

About 70% of the participants were cigarette smokers (n = 152), with a higher smoking 

rate in men (68%) than in women (32%), similar to the previous study. The majority of 

the cigarette smokers had a father (66%), followed by siblings (50%) who smoked 

cigarettes. Those who spent more time with other Arab immigrants smoked more 
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cigarettes (Haddad et al., 2012). Almost 75% of the Arab American second generation (n 

= 17) were cigarette smokers (Haddad et al., 2012), compromising their CV health. 

Similar to obesity studies, these studies mainly used first generation Arab Americans 

without reporting results by generational status. 

Smoking avoidance by generational status. Similar results were reported about 

waterpipe smoking in Arab American adults. A cross-sectional study was conducted on 

Arab American adult smokers (N = 458, average age = 28 years; 60% males; 58% first 

generation, 38% second generation) in California. Men (M = 20 years versus 21 years, p 

= .023) started waterpipe smoking at significantly younger age than women. About two 

thirds of the participants smoked both waterpipe and cigarettes; more men than women 

(57% versus 40%, p = .035) smoked both waterpipe and cigarettes. The majority started 

to smoke because of friends (50%) or family (10%). The participants perceived waterpipe 

smoking as an enjoyable relaxing recreational activity (Kassem et al., 2015). In 

comparison to Arab American first generation (45%), second generation participants 

(50%) were more likely to smoke waterpipe at younger age (less than 18 years of age) 

(Kassem et al., 2015), worsening their CV health.  

 Based on the National Health Interview Survey data between 2000 and 2012, a 

secondary data analysis was conducted on non-Hispanic whites (N = 213,644, average 

age range = 40-50 years). The US-born (later generation) non-Hispanic whites (n = 

205,763; 47.6%) were more likely to smoke in comparison to foreign-born (first 

generation) from Arab nations (n = 463; 34.6%) and from Europe (n = 6,445; 44.5%) 

(Dallo & Kindratt, 2016). This survey showed higher likelihood to smoke in later 
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generation than first generation, predisposing second generation to higher CV health risk. 

This study differentiated results by first and later generational status, without focusing on 

second generation separately. 

Being physically active. The prevalence of physical activity ranged from 20% to 

60% in the Arab Americans (Dallo & Borrell, 2006; Jaber et al., 2011; Jamil et al., 2009). 

Physical activity was reported as the least healthy lifestyle behavior in a convenience 

sample of Arab Americans in California (N = 205, average age of 42; 60% men; 36% 

Palestinians, 29% Jordanians, 24% Syrians, 11% Lebanese; 95% Muslims; average 

length of USA residency of 15 years) (Aqtash & Van Servellen, 2013). In addition, 

according to Hatahet et al. (2002), only 8% of the Arab Americans (N = 352) in the study 

of CVD risk factors exercised regularly more than three times a week for at least 30 

minutes. Some studies examined physical activity in Arab Americans, predominantly first 

generation adults, reporting activity patterns and comparing results by age, gender, and 

race. Other studies of physical activity differentiated results by generational status in 

other ethnic groups. 

Physical activity patterns. Similar to previous studies, physical activity was also 

reported as the least frequent (M±SD = 1.81±.56) lifestyle behavior in first generation 

Arab Americans (N = 46) with hypertension. Higher physical activity (r = .38, p < .05) 

was significantly associated with higher American acculturation in first generation Arab 

Americans (N = 46) with hypertension (Tailakh et al., 2016). Even though the 

participants who reported higher physical activity, they were not necessarily engaged in a 

regular exercise program (Tailakh et al., 2016). The low physical activity in the first 
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generation Arab Americans may be attributed to considering physical activity as a task 

rather than joining an organized regular exercise program (Aqtash & Van Servellen, 

2013). A qualitative study using focus groups and interviews was conducted on first 

generation Arab American mothers (N = 22, <45years of age) in Texas to explore their 

physical activity behaviors. Similar to previous studies, the mothers incorporate exercise 

through their daily chores such as vacuuming or walking in the shopping centers (Tami et 

al., 2012). The participants of these studies were primarily first generation Arab 

Americans, without differentiating results by generational status.  

Being physically active by age, gender, and race. In Arab Americans (N = 297), 

physical activity significantly decreased with age (r = -.15, p < .05) and was significantly 

lower among smokers (M±SD = 1.88±.66) than nonsmokers (M±SD = 2.24±.63) (Jadalla 

et al., 2015). Al-Dahir et al. (2013) reported about 85% of the Arab Americans (N = 181, 

90% first generation, 9% second generation, 1% third generation) in the study on 

diabetes, were physically active equally or greater than others in their age category. 

Women (n = 93, 60%) were more physically active than men (n =88, 36%) (Al-Dahir et 

al., 2013). Jamil et al. (2014) reported that the Arab (n = 1,201; 14%) participants 

exercising once a week were more than the black (n = 714; 12%) participants, but lower 

than the white (n = 163; 16%) participants. As for obesity and smoking studies, the 

participants of these studies were primarily first generation Arab Americans, without 

differentiating results by generational status.  

Being physically active in other ethnic groups. Other studies compared their 

results by generational status in ethnic groups other than Arab Americans. In the cross-
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sectional 1999-2004 NHANES, as generational status increased, physical activity 

increased in a sample of Mexican American adolescents (N = 2,286; 28% first 

generation, 40% second generation, 30% third generation). Second (70%) and third 

(75%) generation Mexican American adolescents participated in vigorous activity more 

than first (65%) generation (Liu et al., 2012). The results of this study may indicate more 

awareness among the later generation about physical activity health benefits, improving 

CV health in second generation. The participants of this study were not Arab Americans. 

Having a healthy diet. It was reported in the literature that there is a lack of 

rigorous diet studies on Arab Americans (El-Sayed & Galea, 2009). Some studies 

examined diet in Arab Americans, predominantly first generation adults, reporting diet 

patterns and comparing results by age and religious affiliation. Other studies of diet 

differentiated results by generational status in other ethnic groups. 

Having a healthy diet by age and religious affiliation. The CVD risk factors 

prevalence was studied in Arab Americans in Michigan (N = 352, 60% men; generational 

status not specified). The study reported that fat consumption decreased with age in men 

and women, and all age groups consumed four to five servings of fruits and vegetables a 

day. Among all age groups, participants also consumed four servings of fruits and 

vegetables a day (Hatahet et al., 2002). Another mixed method study (N = 24,18 years or 

older; 80% women; 40% Egyptians, 30% Syrians, 8% Palestinians, 8% Lebanese, 4% 

Jordanians, 4% Saudi Arabians, 4% Yeminis; 46% length of Canadian residency of at 

least 15 years) examined the dietary acculturation in the Arab-Canadians. The Arab-

Canadians consumed less Arabic food when moved into Canada, from 4-6 days to 1-3 
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days. Their food choices were affected by nutrition health awareness increase, food 

preferences and preparation differences, and maintaining religious dietary practices in the 

Canadian culture. There was about 83% effect of religion on food choices (Abou El 

Hassan & Hekmat, 2012), especially for the Muslims who eat halal meat and no pork. 

These studies primarily focused on first generation.  

Diet patterns. Tami et al. (2012) examined the diet behaviors of first generation 

Arab American mothers (N = 22) in their qualitative study. The mothers reported that 

they skip meals because of lack of time and eat more meats because of low cost in 

comparison to their country of origin. The mothers also consume high-fat fast foods 

because of their children’s preferences as a way to adapt to the American culture. The 

mothers stated that the older the children are, the more they preferred American foods 

(Tami et al., 2012). 

Having a healthy diet in other ethnic groups. Other studies compared their results 

by generational status in ethnic groups other than Arab Americans. In the cross-sectional 

1999-2004 NHANES, as generational status increased, healthy eating index decreased in 

a sample of Mexican American adolescents (N = 2,286, 28% first generation, 40% 

second generation, 30% third generation). Second and third generation Mexican 

American adolescents consumed significantly less fruits, vegetables, meats, and beans, 

but more whole grains, saturated fat, and sodium, than first generation (Liu et al., 2012). 

The results of this study may indicate the consumption of unhealthy diet among later 

generation, predisposing second generation CV health risk. The participants of this study 

were not Arab Americans. 
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Summary 

In summary, there is limited generalizability of previous studies of CVD and CV 

health in the Arab Americans. Only few studies focused on the CV health of second 

generation Arab Americans or differentiated the results by generational status. The results 

of these studies were inconsistent. Acculturation was associated with many CV health 

behaviors in Arab Americans, affecting their CVD risk and mortality. Therefore, 

understanding how acculturation and its stress affect CV health risk and CVD 

management in minorities such as the second generation Arab Americans may help 

decrease the CVD burden. 

Acculturative Stress as a Predictor 

Acculturation is a multidimensional dynamic process of psycho-socio-behavioral 

change and adaptation at the cultural and psychological levels when individuals from 

different cultures meet. Acculturating individuals develop attitudes, perceptions, and 

behaviors regarding their level of maintenance of own heritage culture and identity and of 

relationships sought among other cultural groups. During the acculturation process to the 

new cultural context, acculturative stress can emerge in response to the cultural and 

identity conflicts of balancing between both cultures and adapting to the new culture, 

exceeding their ability to cope with them (Berry, 2005).  

The acculturating individuals differ in their experiences while coping with their 

acculturative stress, leading to physical, psychological, and social changes. If they were 

able to make behavioral changes to cope with these conflicts and changes, acculturative 

stress can be avoided. However, if the demands of acculturation surpass their coping 
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abilities, acculturative stress can occur (Goforth et al., 2014). Some of the acculturative 

stressors, that acculturating individuals face, contributing to acculturative stress, include 

social, attitudinal, familial, and environmental factors (Mena et al., 1987). Examples of 

these factors include personal characteristics, level of family and friends support, 

separation from own heritage culture, self-esteem, racism, and discrimination (Goforth et 

al., 2014; Mena et al., 1987).  

In the literature, Social, Attitudinal, Familial, and Environmental Acculturative 

Stress Scale (SAFE-R) and Multi-dimensional Acculturative Stress Inventory (MASI) are 

instruments, used to evaluate acculturative stress. The MASI instrument focuses on the 

language competency and bicultural conflict pressures, mainly validated in Latinos and 

Asians but not in Arab Americans (Wrobel, Farrag, & Hymes, 2009). The MASI was 

only adapted to the Arab Americans and translated to Arabic (Wrobel et al., 2009). On 

the other hand, SAFE-R assesses a wider range of acculturative stressors, including 

discrimination, language, social, and family pressures (Amer, 2002). The SAFE-R was 

also validated in Arab Americans, with good psychometrics (Amer, 2002). The SAFE-R 

is a shorter measure than the MASI (Amer, 2002; Wrobel et al., 2009). The SAFE-R will 

be used to measure acculturative stress in this study. 

Many factors affect the acculturation process in Arab Americans precipitating 

acculturative stress. They include age, gender, length of residency in host culture, 

religious affiliation, language, ethnic identity and racial discrimination (Ahmed, Kia-

Keating, & Tsai, 2011; Goforth et al., 2014; Goforth et al., 2016). The Arab American 

population is very heterogeneous in term of religious affiliation and practices, 
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immigration and generational status, length of USA residency, country of origin, cultural 

backgrounds, family values and beliefs, racial heritage, acculturation and discrimination 

levels, behavioral norms, and managing the demands of living as a minority in a majority 

culture (Goforth et al., 2016). With careful considerations to these variations, many 

studies examined these factors in the Arab American population. Few of these studies 

differentiated their results by generational status. 

Acculturative stress and psychosocial factors in Arab Americans 

Factors such as age, gender, and religious affiliation may contribute to the level of 

acculturative stress in the Arab Americans. 

 Age. Some studies reported the variations in acculturation and its related stress 

among different age groups of Arab Americans. A study examined the predictors of 

acculturation and its stress in Muslim Arab American adolescents (N = 128, 11-21 years 

of age; 40% males; 77% first generation). Age was associated with Arab and American 

acculturation, and significantly predicted acculturative stress in Muslim Arab American 

adolescents. Younger participants had less American, but more Arab acculturation, and 

higher acculturative stress, when compared to older participants (Goforth et al., 2014). 

Although older Arab Americans reported higher Arab ethnic practices (r = -.19, p < .05), 

age was not significant on acculturation patterns (Amer & Hovey, 2007).  

Similarly, a convenient sample of Iraqi-Christians (N = 326, 18 years and older; 

48% females; average Canadian residency duration of 10 years; 5% second generation), 

who were living in Canada for at least a year, were recruited for a study of acculturative 

stress. It was found that younger participants, especially those with higher incomes, had 
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significantly more acculturative stress than older participants (age: OR = .84, 95% CI = 

.70, 1.01) because of their interaction with the Canadian culture (Abdulahad, Graham, 

Montelpare, & Brownlee, 2014).  

Gender. Few studies reported the differences in acculturation, its related stress 

and other psychosocial factors between men and women. Al-Dahir et al. (2013) reported 

higher Arab acculturation in a sample of Arab Americans (N = 181, 51% males) in 

Louisiana. Both Arab and American acculturation (score: 3.74 versus 3.34, respectively) 

was moderate to high in men, but higher in Arab acculturation. On the other hand, 

American acculturation (score 2.52) was low to moderate in women, but higher in Arab 

acculturation (score 4.01) than men.  

A study was conducted on Arab Americans who were living in 19 states and the 

District of Columbia (N = 120, 18-46 years of age; 67% females; 83% second generation, 

17% immigrated to USA at ≤ 5 years of age; 54% Muslims, 36% Christians; ¼ 

Egyptians, ¼ Lebanese, 1/5 Palestinians). Although females had higher Arab ethnic 

practices (t(118) = -2.1, p < .05) and religious commitment (t(117) = -2.1, p < .05) than 

males, acculturative stress was not significantly different by gender (Amer & Hovey, 

2007). Another study was conducted on Arab American adolescents in Michigan (N = 

240, 13-18 years of age; 52% males; 85% Muslims; 48% Lebanese, 19% Iraqis, 16% 

Yemenis; 46% first generation, 45% second generation). Females and first generation had 

higher ethnic identity and religious coping and support, experiencing less psychological 

problems. Those with higher perceived discrimination also reported higher acculturative 

stress and psychological problems (Ahmed et al., 2011). In a Canadian study, male Iraqi-
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Christians reported significantly higher acculturative stress in relation to values change 

and feeling unappreciated when compared to the females (Abdulahad et al., 2014). 

A study reported the moderating effect of gender on the relationship between 

acculturative stress and psychological problems. A study was conducted on Muslim Arab 

American adolescents in mid-western cities in USA (N = 88, 11-18 years of age; 52 % 

females; 67% second generation; 14% Lebanese, 3% Yeminis). Acculturative stress had a 

significant association with psychological problems (β = .26, p < .05), moderated by 

gender. Female Muslim adolescents with high or low acculturative stress had higher 

psychological problems than the male Muslim adolescents. There were no differences in 

acculturative stress (t(85) = .07, p = .95) among the first and second generation 

adolescents (Goforth et al., 2016).  

Religious affiliation. Religion plays an integral role in the acculturation of Arab 

Americans because of its influence on the Arab culture (Ahmed et al., 2011). Arab 

American Muslims faced greater difficulties in acculturation and higher levels of 

discrimination than those who were Christians (Amer & Hovey, 2005).  

In Goforth et al. study (2014), religious affiliation was the strongest predictor (β = 

.35, p < .01) of Arab acculturation, and had a significantly negative association (r = -.27, 

p < .05) to acculturative stress. Those, who belonged to a religious community and 

practiced their religion, had higher Arab acculturation level. Those with higher Arab 

acculturation, lower American acculturation, and stronger religious affiliation, 

experienced less acculturative stress (Goforth et al., 2014). In addition, Ahmed et al. 
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(2011) reported that the Arab American adolescents, with higher ethnic identity and 

religious coping and support, also exhibited less psychological distress. 

Similarly to the previous studies, Muslim Arab American adolescents with 

stronger religious affiliation (by committing to a religious community and practicing their 

religion) exhibited less acculturative stress (r = -.35, p < .001) and psychological 

problems (Goforth et al., 2016). In addition, Christian Arab Americans had higher 

American acculturation level than Muslim Arab Americans (Amer & Hovey, 2005). 

Compared to Christians, Muslims showed more religious commitment (M±SD = 

32.70±7.15 versus 36.42±5.78, respectively) and Arab ethnic practices (M±SD = 

11.91±3.02 versus 13.34±2.44, respectively) in a sample (N = 120) of second generation 

Arab Americans (Amer & Hovey, 2007). Acculturative stress was more prevalent in Arab 

acculturated Muslims and Christians. However, there were no significant differences in 

acculturative stress between Muslims and Christians (Amer & Hovey, 2007).  

Acculturation measures used to study Arab Americans usually incorporate 

discrimination. Studies showed that acculturation moderates the relationship between 

religion and discrimination, contributing to health disparities in the Arab Americans. A 

study (N = 177, 45% Christians, 42% Muslims; Egyptians 36%, Palestinians 17%, Iraqis 

7%, Saudi Arabians 5%; 52% first generation, 33% second generation, 3% third 

generation) found at least 52% of the participants experienced racial/ethnic 

discrimination, accompanied with violence at times. Religious identification was the 

strongest predictor (r = .34, p < .01) of perceived discrimination. Generally, Muslims 

experienced more level of discrimination than Christians (M±SD = 57.72±27.98 versus 
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40.48±18.84, respectively), moderated by level of acculturation (Awad, 2010). With low 

American acculturation, there was no significant difference in perceived discrimination 

between Muslims and Christians. On the other hand, with higher level of American 

acculturation (β = -.18, p < .10), Muslims had more perceived discrimination than 

Christians (Awad, 2010). 

Acculturative stress and cardiovascular health behaviors in Arab Americans 

Some studies examined the relationship of acculturation and health behaviors and 

lifestyle practices. A cross-sectional study (N = 296, average age of 38; 56% females; 

67% Muslims; 60% average length of USA residency of 17 years) used the Health 

Promotion Lifestyle Profile II in a convenience sample of Arab Americans in California. 

Arab acculturation significantly predicted better nutritional and stress management 

practices (β = .17, p < .01; β = .17, p < .01, respectively). American acculturation 

significantly predicted physical activity and interpersonal relationships (β = .22, p < .01; 

β = .31, p < .01, respectively) (Jadalla et al., 2015). Another cross-sectional study (N = 

205, average age of 42; 60% men; 36% Palestinians, 29% Jordanians, 24% Syrians, 11% 

Lebanese; 95% Muslims; average length of USA residency of 15 years) was conducted 

on a convenience sample of first generation Arab Americans in California. American 

acculturation (β = .25, p < .01) was significantly associated with healthy lifestyle 

behaviors; whereas, Arab acculturation (β = .04, p > .05) was not. Physical activity 

(M±SD = 2.10±.72) was the lowest healthy lifestyle behavior, possibly attributed to the 

Arabic culture view of physical activity as a task integrated in the daily work instead of a 

structured program. Stress management (M±SD = 2.51±.52) was the second lowest 
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healthy lifestyle behavior, possibly reflecting acculturative stress and discrimination fear 

among the participants (Aqtash & Van Servellen, 2013). 

Acculturative stress can negatively affect the physical and mental well-being 

(Amer & Hovey, 2007; Torres et al., 2012) increasing CVD risk factors (Jadalla & Lee, 

2012; Kroon Van Diest et al., 2014). Factors such as age, gender, and religious affiliation 

may contribute to the level of acculturative stress and CV health risk factors in the Arab 

Americans. For example, a cross-sectional study (N = 297, average age of 38; 56% 

females; 67% Muslims; 60% average length of USA residency of 17 years) was 

conducted on a convenience sample of Arab Americans in California. Religion, age, 

language, and length of USA residency were significantly associated with acculturation 

(correlation was only reported for length of residency: r = -.22, p < .001 for Arab 

acculturation; r = .23, p < .001 for American acculturation), but not for gender. In 

addition, those who moderately identified with Arab (β = -.59, p > .01) and American (β 

= -.55, p > .01) cultures reported better physical health than those who strongly identified 

with both cultures (β = -1.60, p < .01) (Jadalla & Lee, 2012).  

Age. Waterpipe smoking was reported the highest among Arab American school 

and college students (Akl et al., 2011). Physical activity was reported to decrease with 

age in Arab Americans (Jadalla et al., 2015). Fat consumption decreased with age and 

daily four to five servings of fruits and vegetables were consumed by all age groups in 

Arab Americans (Hatahet et al., 2002). 

Gender. Some studies reported the differences in acculturation, its related stress 

and other CV health behaviors between men and women. A study in California found 
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higher acculturation in Arab American men with hypertension than women (Tailakh et 

al., 2016). Smoking was reported higher in Arab American men than women (Jadalla & 

Lee, 2012), with waterpipe smoking being associated with male gender (Grekin & Ayna, 

2012). Inconsistent results of BMI and physical activity level were reported among Arab 

American men and women (Al-Dahir et al., 2013; Hatahet et al., 2002). 

Religious affiliation. Religion may affect healthy lifestyle behaviors. No 

significant differences were found in smoking between Muslims and Christians (Jadalla 

& Lee, 2012). Arab Canadians’ food choices were affected by maintaining religious 

dietary practices in the Canadian culture with 83% religion effect on food choices (Abou 

El Hassan & Hekmat, 2012). 

Second generation Arab Americans and acculturative stress 

With the limited inconsistent literature on adult second generation Arab 

Americans, this population may experience unique acculturative stressors that may 

contribute to their psychological and physical health. These stressors may be related to 

acculturation, religious affiliation, and cultural and ethnic identity conflict within family 

and peers relationships.   

Acculturative stress and religious affiliation. Second generation Arab American 

Muslims showed more religious commitment and Arab ethnic practices than the 

Christians. Both Muslims and Christians with higher Arab acculturation, experienced 

higher acculturative stress (Amer & Hovey, 2007). Younger Muslim Arab American 

adolescents with higher Arab acculturation, also experienced higher acculturative stress, 
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when compared to older adolescents (Goforth et al., 2014). Muslims with higher level of 

American acculturation had more perceived discrimination than Christians (Awad, 2010).  

Acculturative stress and intergenerational conflicts. Intergenerational conflict 

may affect the acculturation pattern and well-being of the offspring of the first generation 

immigrants. A study of parent-child dyads of Arab Muslim immigrant parents (n = 46, 

70% fathers, 30% mothers; parents’ country of origin = 56% Lebanese, 7% Iraqis, 7% 

Yemenis, and 30% other Arab countries) and their adolescents (n = 76, average age = 15 

years; 46% male, 54% female) was conducted to examine the parent-child conflict and 

acculturation patterns. Adolescents with lower Arab acculturation than their parents 

experienced more behavioral problems. However, adolescents who shared high Arab 

acculturation with their parents experienced the lowest behavioral problems. After 

controlling for age, gender, generational status, and social desirability, the strength of the 

relationship between acculturative stress and behavioral problems was significantly 

decreased (from β = .26 to β = .20, p <.05) when partially mediated by adolescent-

reported parent-child conflict (Goforth et al., 2015).  

Another study of Arab American college students (N = 90, average age = 22; 50% 

female; 64% first generation, 36% second generation) was conducted to examine the 

students well-being and their parental acculturation. The students exhibited high well-

being (R
2
 = .30, R

2
 = .07, β = -.30, p < .05) when their parents participated in the 

American culture and granted them autonomy to use the Arab culture as a resource. 

Conversely, the students exhibited low well-being (R
2
 = .43, R

2
 = .14, β = .39, p < .01) 

when their parents maintained their Arabic heritage without participating in the American 
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culture and imposed more parental authority and control (Henry, Stiles, Biran, & Hinkle, 

2008). 

In addition, a study of intergenerational conflict in the immigrant Arab Canadian 

emerging adults was conducted in two parts study. The first quantitative study (N = 71, 

age ranged 18 – 28 years; 54% female; 80% Muslim, 16% Christian; length of Canada 

residency = 10 years) found that the emerging adults, with higher Arab orientation 

discrepancy with their parents, would rather oblige their parents than dominate as a way 

to resolve the conflict (Rasmi et al., 2014). In the second qualitative study (N = 12, 

average age = 21 years; 6 females), the emerging adults reported conflict issues with their 

parents concerning education, career, family expectations, dating, marriage, religious 

commitment, and clothing choices. The emerging adults also reported that their parents 

used honor to justify conflicts related to social relationships and activities, especially with 

cross-gender friendships (Rasmi et al., 2014). The family honor and reputation are known 

to be important to the Arab culture and should be preserved. 

Summary 

In order to improve the CV health of the total population, ethnic minority CV 

health cannot be ignored. Understanding the effects of the socio-cultural factors on CVD 

and its risk factors should be addressed in the different ethnic minority groups in the USA 

(Havranek et al., 2015). According to our search, while many studies examined the 

relationship between acculturative stress and mental and psychological health in Arab 

Americans, there was scant literature with inconsistent results on the relationship between 

acculturative stress and CVD and its risk factors in this population. Only few studies 
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focused on second generation Arab Americans or differentiated their results by 

generational status. As the second generation Arab Americans acculturate, they encounter 

difficulties balancing between adopting their first generation parents’ values and ethnic 

identity and developing their own while interacting with the American culture. Such 

conflict may predispose acculturative stress in the second generation Arab Americans, 

compromising their CV health. The relationship between acculturative stress and CV 

health may be related to different psychosocial factors. It may be important to explore 

these psychosocial factors such as psychological flexibility. 

Psychological Flexibility 

Psychological flexibility is one’s ability to stay in touch with own thoughts and 

feelings in the present moment willingly and to modify own behaviors to pursue own 

values (Hayes et al., 2006). When one faces difficulties or challenging situations, one can 

either accept or avoid these stressful experiences, such as the death of loved one or 

cravings when dieting. If one accepts mindfully these experiences and stays connected 

with the present moment, there is a greater likelihood to commit to behaviors that are 

based on values that matter to the person. For example, when experiencing cravings when 

dieting, if one chooses to accept these painful experiences, one is more likely to make 

healthier choices, such as eating more fruits and vegetables to lead healthier lifestyles 

(Bond et al., 2011).  

On the contrary, psychological inflexibility is the inability to stay presently in 

contact with one’s thoughts, feelings, and bodily sensations. When one avoids stressful 

experiences and detaches from the present moment, there is an increased chance to move 
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away from own values. For example, when coping with stress, if one chooses to avoid the 

stressful experiences, one is less likely to make healthier choices, such as smoking to ease 

the stress instead of exercising or talking to a friend (Bond et al., 2011). 

In the literature, the concepts “psychological flexibility/inflexibility” and 

“experiential acceptance/avoidance” were used interchangeably at times. In addition, 

different measures were used to objectively examine them, such as Acceptance Action 

Questionnaire-II (AAQ-II) or Multidimensional Experiential Avoidance Questionnaire 

(MEAQ). The MEAQ is composed of 62 items and measures specifically experiential 

avoidance (Zvolensky et al., 2016). Experiential avoidance is a contributing core element 

to the broader construct of psychological flexibility (Bond et al., 2011). In this study, the 

AAQ-II will be used to measure psychological flexibility. 

Psychological flexibility and stress 

In reaction to stress, the body responds through physiological mechanisms that 

will affect the immune, neuroendocrine, and autonomic nervous systems, leading to or 

aggravating cardiovascular disease. These physiological responses include the activation 

of both the hypothalamic-pituitary-adrenal axis and sympathetic nervous system, 

releasing their hormones into the bloodstream. Elevated levels of these hormones, such as 

cortisol, catecholamines, and interleukin-6, can lead to hypertension, visceral obesity, 

atherosclerosis, osteoporosis, and immune and platelet functions impairment. As a result, 

CVD risk is heightened, worsening morbidity and mortality (Chrousos & Gold, 1998; 

Hering, Lachowska, & Schlaich, 2015). 
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It has been hypothesized that Acceptance Commitment Therapy (ACT) lowers 

CVD risk for many reasons based on a review of the ACT literature. First, it increases the 

awareness of negative thoughts or feelings and willingness to enhance CV health 

following stated values. Second, it decreases being stuck behind past failures, stigmas, 

and rigid self-conceptualizations hindering the adoption of CV healthy behaviors and 

participation in CVD self-management. Third, it clarifies life values that were negatively 

affected by health status or misperception. Fourth, it increases motivation to participate in 

CVD self-management. Fifth, it increases CV healthy behavioral maintenance by 

predicting non-adherence and re-setting valued action plans (Hildebrandt & Hayes, 

2012).  

Simply, it focuses on acceptance, mindfulness, and values-based behavior change 

instead of distraction, suppression, inhibition and avoidance coping techniques. As a 

result, psychological flexibility increases as CVD risk such as smoking and obesity 

decreases (Hayes et al., 2006). For example, a literature review of sustaining physical 

activity hypothesized that mindfulness practices may increase awareness to the present 

time to experience it moment-by-moment, de-activating the sympathetic and autonomic 

nervous systems’ response to stress. Eventually, it may reduce stress and increase 

tolerance and acceptance to the unpleasant physical or psychological feelings and 

thoughts, sustaining physical activity (Salmon, Hanneman, & Harwood, 2010). In 

addition, mindfulness was negatively associated with psychological distress and mediated 

the association between disordered eating-related cognitions and psychological distress 

(Masuda & Wendell, 2010).  
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Using avoidance coping styles may increase acculturative stress. One study 

explored the relationship of experiential avoidance (MEAQ) and anxiety and depressive 

symptoms in multi-racial/ethnic minority college students in a highly culturally diverse 

southwestern university (N = 1095, 18-52 years of age; 78% females; 15% non-Hispanic 

African Americans, 45% Hispanics, 33% Asian, 2% Arab/Middle Eastern, and 5% other 

races/ethnicities). The associations between acculturative stress and experiential 

avoidance (r = .36, p < .001), between acculturative stress and social anxiety (r = .36, p < 

.001), and between experiential avoidance and social anxiety (r = .35, p < .001) were 

significant (Zvolensky et al., 2016). However, the associations between acculturative 

stress, experiential avoidance, and depressive symptoms were nonsignificant (Zvolensky 

et al., 2016).  

Another study of 635 dyads of Arab Muslim immigrant mothers and their 

adolescents (mothers average age = 44 years, child average age = 13 years; mothers’ 

country of origin = 45% Iraqis, 33% Lebanese, 12% Yemenis, and 10% other Arab 

countries) from Detroit, Michigan was conducted to examine the mother-child 

adjustment. In this sample, maternal stressors included being a refugee, unmarried, and/or 

had an unemployed husband. There was a significantly higher level of stress (β = .59, p < 

.05) in the mothers with higher maternal stressors (Aroian et al., 2009). The mothers with 

higher maternal stressors used significantly more avoidance coping strategies (β = .54, p 

< .05), contributing to significantly increased (β = .30, p < .05) maternal stress (Aroian et 

al., 2009). Therefore, using acceptance coping styles instead of avoiding the stressful 

experience may decrease the level of acculturative stress, improving CV health. 
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Psychological flexibility and cardiovascular health behaviors 

Increasing psychological flexibility levels promoted healthy behaviors in weight 

management (Forman et al., 2013; Lillis et al., 2009), physical activity adoption (Butryn 

et al., 2011) and smoking cessation (Gifford et al., 2004). Enhancing psychological 

flexibility levels improved heart-healthy lifestyle modification in cardiac patients 

(Goodwin, Forman, Herbert, Butryn, & Ledley, 2012). Hence, increasing the level of 

psychological flexibility through acceptance coping skills may contribute to better CV 

health. 

Psychological flexibility and heart disease. Few studies examined psychological 

flexibility effects on heart disease. A pilot study was conducted in 16 cardiac patients in 

outpatient cardiac care unit in the USA (average age of 56 years; 69% females; 56% 

African Americans, 31% Caucasians, 6% Hispanics). There was a moderate to large 

improvements in CV healthy lifestyle adherence in term weight, physical activity, and 

diet with higher psychological flexibility (Goodwin et al., 2012). 

Psychological flexibility and maintaining healthy weight. Studies reported 

weight loss with higher psychological flexibility. An exploratory study of ACT was 

conducted on individuals (N = 84, average age of 50; 90% females; 90% Caucasians, 

4.5% African Americans, 4.5% Hispanics) who completed at least six months of a 

structured weight loss program in past two years. At three months follow-up, there was 

significantly greater weight loss in ACT (n = 40, 1.7% mean weight loss) than control (n 

= 44, .5% mean weight gain) groups (p<.001), mediated by psychological flexibility 

(Lillis et al., 2009). Similar results were reported in another exploratory study of ACT 
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that was conducted on women (N = 40, age ranges = 19-64) with BMI >20kg/m
2
 in 

London. At six months follow-up, there was significantly greater increase in physical 

activity (t(38) = 2.36, p<.05) and decrease in BMI (t(38) = 2.24, p<.05) in the ACT (n = 

16) than the control (n = 24) groups (Tapper et al., 2009). 

Psychological flexibility and smoking avoidance. Studies found success in 

quitting smoking including long-term cessation when increasing psychological flexibility. 

A sample of adult smokers with history of relapse was studied (N = 40, average age of 47 

years; 55% females; 90% whites). The smokers, with higher psychological flexibility 

before quitting smoking, had greater success in smoking cessation. When the avoidance 

coping techniques were used less while quitting smoking, the smokers were less likely to 

respond to internal distress by smoking (Minami, Bloom, Reed, Hayes, & Brown, 2015).  

Psychological flexibility and being physically active. Studies showed positive 

outcomes of increasing physical activity when improving psychological flexibility. A 

study of 266 Young Men’s Christian Association (YMCA) exercisers in the USA found 

that those, who maintained their exercise regimen and achieved their exercise goal, had 

higher psychological flexibility and mindfulness scores and lower suppression scores 

(Ulmer, Stetson, & Salmon, 2010). A pilot study of college students at Drexel University 

in Philadelphia (N = 54, average age of 23 years; 57% Caucasian, 13% Asian, 7% 

African American, 2% Hispanics; average of 25 BMI) was conducted. There was a 

significantly greater physical activity in ACT (n = 35) than control (n = 19) groups 

(Butryn et al., 2011). 
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Psychological flexibility and having a healthy diet. Similar results of studies that 

increased psychological flexibility showed increase in adopting healthy eating habits. A 

cross-sectional study of overweight and obese adults (N = 107, average age of 53; 11% 

males; 56% white, 39% African American, 1% Asians, 3% Hispanics; average BMI = 

36.6kg/m
2
) was conducted. Lower psychological flexibility was significantly associated 

to higher distress-related overeating episodes (r = .46, p <.01), and to higher stress- 

reducing eating belief (r = .63, p <.01). Stress-reducing eating belief mediated the 

relationship of psychological flexibility and distress-related overeating episodes 

(accounting for 67.4% of the relationship) (Schaumberg et al., 2016).  

Many studies showed consistent results of the benefits of increasing psychological 

flexibility by adopting acceptance and mindfulness instead of avoidance and suppression 

coping styles. Increased level of psychological flexibility may improve CV health 

behaviors. 

Psychological flexibility as a moderator 

Few studies examined psychological flexibility as a moderator, mainly in 

psychological problems. The term ‘experiential avoidance’ was used in the three 

reviewed studies. The measure used in each study will be provided. A study of older 

adults from New Zealand (N = 195, average age = 80-84 years; 67% females) was 

conducted to examine the moderating effect of experiential avoidance (Acceptance and 

Action Questionnaire (AAQ)) in mental health problems. The relationship between self-

reported physical health problems and anxiety (R
2
 = .47, R

2
 = .20, β = 3.12, p < .01) and 

depression (R
2
 = .40, R

2
 = .08, β = 1.96, p < .01) was significantly moderated by 
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experiential avoidance (Andrew & Dulin, 2007). There was a strong positive relationship 

between reported physical health problems and anxiety and depression at higher 

experiential avoidance, but small to moderate at lower experiential avoidance. In other 

words, those who reported poor general health and had higher experiential avoidance, 

experienced more anxiety and depression. On the other hand, those who reported good 

general health and had lower experiential avoidance, experienced less anxiety and 

depression (Andrew & Dulin, 2007). 

A two-part study was conducted to examine the moderating effect of experiential 

avoidance (AAQ-II) on the relationship between anxiety sensitivity and perceived stress, 

anxiety, and depression. The first study (N = 400, average age = 20 years; 54% females; 

60% white, 20% black, 11% Hispanic, 7% Asian, 2% other races) was conducted on 

undergraduate students at a midwest university. The relationship between anxiety 

sensitivity and perceived stress (R
2
 = .02, β = -.14, p < .001, f

2
 = .03) was moderated by 

experiential avoidance (Bardeen et al., 2013). There was a significant positive 

relationship between anxiety sensitivity and perceived stress at low (β = .22, p < .001), 

but not at high experiential avoidance (Bardeen et al., 2013). In other words, among the 

students with lower experiential avoidance, those with higher anxiety sensitivity 

significantly reported higher perceived stress than those with lower anxiety sensitivity. 

On the other hand, among the students with higher experiential avoidance, the 

relationship between anxiety sensitivity and perceived stress became non-significant 

(Bardeen et al., 2013).  
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The second study (N = 838, average age = 34 years; 60% females; 80% white, 7% 

black, 7% Hispanic, 6% Asian) was conducted on adults from the general public. The 

relationship between anxiety sensitivity and anxiety (R
2
 = .02, β = .14, p < .001, f

2
 = 

.04) was significantly moderated by experiential avoidance, but not for depression 

(Bardeen et al., 2013). At low (β = .28, p < .001), and high experiential avoidance (β = 

.55, p < .001), there was a significant positive relationship between anxiety sensitivity 

and anxiety (Bardeen et al., 2013). In other words, the positive relationship between 

anxiety sensitivity and anxiety got stronger with increasing experiential avoidance 

(Bardeen et al., 2013). 

Another study (N = 1095) explored the relationship of experiential avoidance 

(MEAQ) and anxiety and depressive symptoms in multi-racial/ethnic minority college 

students. The relationship between acculturative stress and social anxiety (adjusted R
2
 = 

.281, R
2
 = .006, β = .077, p < .001) was significantly moderated by experiential 

avoidance, but not for depressive symptoms (Zvolensky et al., 2016). There was a 

significant positive relationship between acculturative stress and social anxiety at high, 

but not at low experiential avoidance. In other words, among the students with higher 

experiential avoidance, those with higher acculturative stress significantly experienced 

increased social anxiety than those with lower acculturative stress. On the other hand, 

among the students with lower experiential avoidance, acculturative stress and social 

anxiety became unrelated (Zvolensky et al., 2016). Therefore, using acceptance coping 

styles instead of avoiding the stressful experience may be related to decreasing 

psychological distress, such as acculturative stress. 



55 

 

Summary 

Psychological flexibility showed many benefits in managing psychological and 

physical distress and improving CV health. According to the current study search, no 

study was found on psychological flexibility moderating the relationship between 

acculturative stress and CV health outcome in the Arab Americans in general, or second 

generation Arab Americans in particular. 

Conclusion 

In conclusion, CVD mortality and risk and CV health behaviors were associated 

to acculturation and acculturative stress in Arab Americans. The magnitude and direction 

of the relationship between acculturative stress and CV health may be related to different 

psychosocial factors. Examining the relationships of acculturative stress as a predictor 

and psychological flexibility as a moderator to CV health may provide valuable 

information to fill some of the gaps in the literature. Such an understanding may help the 

development of future evidence-based interventions for CVD risk factors and lifestyle 

modification, being culturally sensitive for the second generation Arab Americans.   
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CHAPTER THREE 

METHODOLOGY 

In this chapter, the research questions, design, population, sample, settings and 

study instruments will be described. Recruitment, data collection procedures and data 

analysis plan will be specified. Further, the ethical considerations and study limitations 

will be presented. Finally, a plan for the dissemination of the findings will be discussed. 

Research Questions 

Among second generation Arab American adults living in the Greater Washington 

DC region,  

What are the relationships among acculturative stress, psychological flexibility, 

age, gender, religious affiliation, and cardiovascular health behaviors? 

Does psychological flexibility moderate the relationship between acculturative 

stress and cardiovascular health behaviors? 

To what extent do age, gender, and religious affiliation contribute to 

cardiovascular health behaviors beyond the contributions of acculturative stress and 

psychological flexibility?  

Research Design 

A correlational-predictive design will be used in this cross-sectional survey study. 

This study design can be used to test the relationships between the major study variables 

and the outcome variable. Psychological flexibility will be tested as the moderator of the 
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relationship between acculturative stress and cardiovascular (CV) health behaviors. The 

demographic characteristics of age, gender, and religious affiliation will be tested as 

covariates in examining the relationship between acculturative stress and CV health 

behaviors in this study. The outcome variable will be the total composite score of the four 

CV health behaviors. In addition, the individual score of each CV health behavior will be 

addressed separately as well.  

Population 

The target population for this study is comprised of adult second generation Arab 

Americans living in the greater Washington DC region. The accessible population will be 

the adult second generation Arab Americans from three churches in the District of 

Columbia, Maryland, and Virginia, two mosques in Virginia, or studying at George 

Mason University (GMU). 

Sample 

A convenience sample of adult second generation Arab Americans will be 

recruited for this study. The inclusion and exclusion criteria are based on this study’s 

conceptual framework (see Figure 1, Appendix B). For the purpose of this study, people 

who are ‘second generation Arab Americans’ will be persons who are United States of 

America-born (USA-born) with at least one foreign- born parent (United States Census 

Bureau, 2016) from any of the 22 Arabic-speaking countries listed by the American-Arab 

Discrimination Committee (2009). These countries are Algeria, Bahrain, Comoros 

Islands, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, 
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Oman, Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, the United Arab 

Emirates, and Yemen (American-Arab Discrimination Committee, 2009). 

Potential participants will be included if they are 20 years of age or older. This 

criteria is consistent with Life’s Simple 7 (LSS) definition for adults (Lloyd-Jones et al., 

2010) and will allow for comparison with other related research. Participants who self-

report their ability to communicate fluently in spoken and written English will be 

included. The primary reason of this study is cardiovascular health behaviors assessment 

prior to the development of cardiovascular disease. Therefore, those with a history of 

cardiovascular disease (CVD) will be excluded. A history of CVD includes coronary 

heart disease (angina pectoris or myocardial infarction), heart failure, and/or stroke 

(Lloyd-Jones et al., 2010). Individuals who are pregnant, breastfeeding, or had a recent 

delivery within the past three months will be also excluded. Pregnancy and giving birth 

may potentially affect current weight (see Table 7 in Appendix R, screening criteria for 

eligibility). 

Sample Size and Power Analysis 

Based on sample size calculations for this study, with medium effect size of 0.4 

(Cohen, 1988), a statistical power level of 95%, a significance level of 0.05, and five 

predictors in the regression model, the minimum total sample size required for this study 

is 56 participants (G*Power Calculator, version 3.0.10). The five predictors in this study 

regression model will be acculturative stress, psychological flexibility, age, sex, and 

religious affiliation. However, in multiple regression, using the rule of cases-to-

independent variables ratio of 40:1 yields a larger sample size (Tabachnick & Fidell, 
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2013, p. 124) of 200 participants. With the use of a convenience sample, power of 

analysis and results generalizability may be increased with a larger sample size 

(Tabachnick & Fidell, 2013, p. 121). Accounting for potential missing data and 

increasing power of analysis, a sample of 300 participants will be proposed for this study. 

Study Settings 

The proposed study will be conducted in multiple settings in Maryland, Virginia, 

and the District of Columbia. Data will be collected at three churches. One of each will 

be in Maryland, Virginia, and the District of Columbia, where Christian Arab Americans 

pray and socialize. About 200-300 parishioners attend Sunday Mass in each of the 

churches. At the Maryland church, about 100 individuals attend Arabic language classes. 

Further, data will also be collected at two mosques in Virginia where Muslim Arab 

Americans pray and socialize. At least 500 individuals attend Friday prayers in each 

mosque. About 100 individuals attend two educational events at one of the mosques. In 

addition, data will be collected at the Fairfax and Prince William campuses of George 

Mason University. George Mason University enroll a large number of ethnically diverse 

students, including second generation Arab Americans. 

According to the Arab American Institute (2012), in 2010 there was an estimated 

population of 130,000 of Arab ancestry in the regions of Maryland, Virginia, and the 

District of Columbia. About three times more Arab Americans lived in Virginia (90,000) 

than in Maryland (30,000) (Arab American Institute, 2012). Since 2005, a significant 

increase was reported in Iraqi and Somali descent in Maryland, and in Iraqi and Jordanian 

descent in Virginia. In the District of Columbia, there were approximately 11,000 Arab 
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Americans. Since 1990, a significant increase was noted in Egyptian and Moroccan 

descent in the District of Columbia (Arab American Institute, 2012). 

Study Measures 

The instruments used to collect the data in this study are self-administered 

questionnaires. They include the Social, Attitudinal, Familial, and Environmental 

Acculturative Stress Scale-Revised (SAFE-R), the Acceptance and Action Questionnaire-

II (AAQ-II), and the Cardiovascular Health Behaviors Questionnaire adapted from 

American Heart Association (AHA) LSS. Authors’ permissions were granted prior to 

using these instruments in this study (see Appendix D). The demographic characteristics 

that will be collected are age, gender, parents’ country of birth, religious affiliation, and 

education. 

Acculturative Stress 

Acculturative stress will be measured by the Social, Attitudinal, Familial, and 

Environmental Acculturative Stress Scale-Revised (SAFE-R). 

Social, Attitudinal, Familial, and Environmental Scale-Revised. While many 

This 28-item self-report questionnaire consists of 17 items to measure acculturative stress 

in social, attitudinal, familial, and environmental circumstances, 7 items to measure 

perceived discrimination against immigrants (Mena et al., 1987), and 4 items were added 

to address specific Arab American cultural stressors (Amer, 2005).  

In 1983, the original 60-item Familial, Attitudinal, Social, and Environmental 

Scale (FASE) was developed by Padilla, Alvarez, and Lindholm to measure acculturative 

stress in immigrant and acculturating populations (Padilla, Wagatsuma, & Lindholm, 
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1985). In 1987, a modified 24-item version of the Social, Attitudinal, Familial, and 

Environmental Scale (SAFE) was developed by Mena, Padilla, and Maldonado to detect 

the negative acculturative stressors in immigrants and later-generations of undergraduate 

students. In the shorter scale, 17 items from the original 60-item scale were used to 

differentiate between the different immigrant generational groups. Another seven new 

statements were added about perceived discrimination towards immigrants. The 

responses were on a 5-point Likert scale of (0-5), ranging from 0 as ‘Not stressful’ to 5 as 

‘Extremely stressful’. The self-report questionnaire was administered in English, to be 

completed by either one student at a time or in small groups. The Cronbach’s alpha of the 

SAFE Scale was .89 in 214 undergraduate immigrant students, predominantly Asians 

(average age = 19 years; 55% female; 40% first generation, 17% second generation; of 

first generation-70% Asians, 10% Hispanics, 7% Middle Easterns), indicating good 

internal consistency reliability (Mena et al., 1987). The SAFE-R has good construct, 

convergent and discriminant validity in 248 African American students (average age = 21 

years, 60% female) (Joiner & Walker, 2002). 

In 2002, the utility of the SAFE was tested in 120 Arab Americans (average age = 

25 years; 67% female; 54% Muslim) (Amer, 2002). The sample consisted predominantly 

of second-generation individuals. The Rasch person reliability was .86, indicating an 

acceptable ability to differentiate the individuals into different levels of acculturative 

stress. The Rasch item reliability was .97, indicating an excellent replicability of the scale 

in measuring acculturative stress. However, the scale identified only two levels of 

acculturative stress in this sample since its participants were second-generation 
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individuals with low stress level. Construct validity was reported by a strong fit statistics 

(logit scores -1.34 and +2.0). The items were ordered in a theoretically meaningful 

manner, from highest to lowest acculturative stress based on the items logit scores. 

Higher acculturative stress was related to higher levels of hopelessness and isolation from 

family, friends, and society (Amer, 2002). The Likert scale responses were reduced to 4-

point Likert scale (0-3) to enhance the rating scale category functioning (Amer, 2002).  

In 2005, Amer added four items to the scale to further fit the recently immigrated 

Arabs, expected to report higher acculturative stress than the 2002 sample of 

predominantly second generation individuals. The Cronbach’s alpha was .89 (N = 611 

Arab Americans, average age = 29 years; 60% female; 70% Muslim; 18% first 

generation, 36% second generation), indicating good internal consistency reliability. The 

self-report questionnaire was administered in English, to be completed electronically 

using a web site address created for the study (Amer, 2005).  

The same 28-item SAFE-R used by Amer in 2005 will be used in this study. The 

responses are on a 4-point Likert scale (0-3): 0 (not at all stressful/have not experienced), 

1 (a little stressful), 2 (moderately stressful), and 3 (very stressful). The total scores can 

range 0-84, with higher scores, indicating higher acculturative stress (Amer, 2005). The 

Cronbach’s alpha was .89 in Arab Americans, indicating good internal consistency 

reliability (Amer, 2005) (See Appendix E). 

Psychological Flexibility 

Psychological flexibility will be measured by the Acceptance and Action 

Questionnaire-II (AAQ-II). 
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Acceptance and Action Questionnaire-II. This instrument is a 7- item self-report 

questionnaire that measures the level of psychological flexibility in adults; the lower the 

AAQ-II score, the more psychological flexibility is (Bond et al., 2011). In 2004, the 

original 32-item Acceptance and Action Questionnaire (AAQ) was developed by Hayes 

to measure experiential avoidance in adults. A series of exploratory factor analyses were 

conducted on 10 sub-samples with a total sample size of 2,415 adults, predominantly 

Caucasians. Five sub-samples included a total of 1,068 patients. The other five sub-

samples included a total of 1,347 undergraduate students. The 1,068 patients (average age 

in 5 sub-samples = 21-38 years; 64% female) were receiving psychological counseling 

for different psychological problems such as anxiety, depression, phobia, personality 

disorders, and work and relationship problems. The 1,347 undergraduate students 

(average age in 5 sub-samples = 19-23 years; 74% female) were not patients. A 9-item 

version was developed with .65 test-retest reliability. The Cronbach’s alpha was .70, 

indicating satisfactory internal consistency reliability (Hayes et al., 2004).  

Since then, the AAQ was widely used in different settings and samples. The short 

version AAQ was referred to as Acceptance and Action-I (AAQ-I) in some of the 

literature. Its internal reliability was inconsistent across different community populations. 

The Cronbach’s alpha was lower than .70 in less educated samples who speaks English as 

a second language. The low internal reliability was related to item complexity and 

incomprehension (Bond et al., 2011). 
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Therefore, in 2011, Bond developed the 7-item AAQ-II from AAQ-I to measure 

the level of psychological flexibility in adults. Through its development, AAQ-II went 

through series of testing for its reliability and validity.  

An expert panel (N = 12) generated 48 items. A smaller expert panel (N = 5) 

evaluated the content validity of the 48 items. They removed one item and added another 

two items, ending up with 49 items. The panel included Acceptance and Commitment 

Therapy experts and those who developed AAQ-I. The 49-item AAQ-II was tested for 

item-total correlations and exploratory factor analysis in 206 university students (average 

age = 19 years; 65% female; 67% Caucasian). The 22 items with correlation coefficients 

lower than .30 were eliminated. The remaining 27 items went through exploratory factor 

analysis. A one-factor 7-item AAQ-II was identified by explaining 50.68% of the total 

variance. The Cronbach’s alpha was .88, indicating good internal consistency reliability 

(Bond et al., 2011).  

A series of confirmatory factor analyses were conducted on the 7-item AAQ-II in 

three separate samples of different group of adults. The first sample included 433 

undergraduate students (average age = 21 years; 68% female; 90% white). The second 

sample included 290 patients undergoing psychological treatments (average age = 39 

years; 43% female; 37% Caucasian, 29% Hispanic, 28% black). The third sample 

included 583 bank employees (average age = 34 years; 58% female; 97% white). The 7-

item AAQ-II had a comparative fit index greater than .95 across the three samples, 

indicating a good fit model. The Cronbach’s alpha was .78-.88, indicating acceptable 

internal consistency reliability in different group of adults and settings. The test-retest 
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reliability was .79-.81 among the bank employees, indicating good reliability (Bond et 

al., 2011). 

The 7-item AAQ-II had good predictive, convergent and discriminant validity in 

different group of adults and settings (Bond et al., 2011). The AAQ-II showed a strong 

convergent and predictive correlations (r = .71) with the depression scale of Beck 

Depression Inventory-II. A confirmatory factor analysis was conducted to test if both 

measures did not measure the same construct. The analysis showed an adequate fit model 

when both constructs were considered as two separate constructs. However, the model 

was not a good fit when both constructs were considered as one construct (Bond et al., 

2011).  

The 7-item AAQ-II will be used in this study. The responses are on 7-point Likert 

scale, ranging 1-7: 1 = never true, 2 = very seldom true, 3 = seldom true, 4 = sometimes 

true, 5 = frequently true, 6 = almost always true and 7 = always true. The possible total 

scores are 7-49, with higher scores indicating lower levels of psychological flexibility 

(Bond et al., 2011). Different versions of the AAQ-II were specifically developed for 

certain diseases or conditions such as diabetes, smoking, exercise, and weight (Hayes, 

n.d.). The Cronbach’s alpha of the Arabic version 6-item AAQ-II was .78 in Palestinian 

students (N = 614; ranging 16-36 years old; 80% female) (Hemaid et al., 2016). 

According to this literature review, no psychometrics for AAQ-II was found in Arab 

Americans (See Appendix F). 

Cardiovascular Health Behaviors 
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The LSS tool was adapted for this study. Four CV disease prevention behaviors 

will be assessed: maintaining healthy weight, smoking avoidance, being physically 

active, and having a healthy diet. The individual’s CV health behaviors will be 

categorized as poor, intermediate, or ideal based on defined cutoffs for each of the four 

behaviors (Lloyd-Jones et al., 2010). The original LSS is in Appendix G.  

For the purpose of this study, the focus will be on CV health behaviors 

assessment. The adapted LSS will be used to measure CV health behaviors by gathering 

self-report data in a survey format for maintaining healthy weight, smoking avoidance, 

being physically active, and having a healthy diet. The survey developed for this study is 

based on the original LSS definition. The survey will be called as the Cardiovascular 

Health Behaviors Questionnaire. See Appendix H. 

Cardiovascular Health Behaviors Questionnaire adapted from Life’s Simple 7. 

The survey includes self-report questions about maintaining healthy weight, smoking 

avoidance, being physically active, and having a healthy diet. The questionnaire will be 

used to assess four CV health behaviors. Similar to the original LSS, the individual’s CV 

health behaviors will be categorized as poor, intermediate, or ideal based on defined 

cutoffs for each of the four behaviors (Lloyd-Jones et al., 2010). The defined cutoffs for 

the four behavioral risk factors will remain the same as the original LSS (Lloyd-Jones et 

al., 2010). Each CV health behavior will be given a score: poor (0 point), intermediate (1 

point), or ideal (2 points). The possible total scores for the overall CV health behaviors 

are 0-8, with higher scores corresponding to being closer to ideal CV health behaviors 
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(Ford et al. 2012) and higher CV health. A copy of the adapted LSS is in Table 2 below 

(See Appendix C).  

 

Table 2: Cardiovascular Health Behaviors Questionnaire (Adapted from American Heart 

Association Life’s Simple 7): Cardiovascular Health Measurements for Adults ≥20 

years of age 

Life’s Simple 7 Poor 
Score= 0 points

 
Intermediate 

Score= 1 point
 

Ideal 
Score= 2 points

 

Maintaining Healthy 

Weight 
BMI ≥30 kg/m

2 
BMI 25-29 kg/m

2 
BMI 18.5-25 kg/m

2 

Smoking Avoidance Current smoker Former ≤ 12 months Never/quit ≥ 12 

months 
Being Physically 

Active 
None 1-149 min/wk mod or 

1-74 min/ wk vig or 

1-149 min/wk 

mod+vig 

150+ min/wk mod or 

75+ min/wk vig or 

150+ min/wk mod+vig 

Having a Healthy 

Diet 
0-1 components

 
2-3 components 4-5 components 

BMI = body mass index; kg/m
2
 = kilogram/meter square; min/wk = minutes/week; mod = 

moderate; vig = vigorous 
Source of Life’s Simple 7: (Lloyd-Jones et al., 2010) 
Source of scoring: (Ford et al., 2012) 
Healthy Diet components include: 

 Fruits and vegetables ≥4.5 cups a day 

 Fish ≥ two 3.5-ounce servings a week (preferably oily fish) 

 Fiber-rich whole grains (≥1.1 gram of fiber per 10 grams of carbohydrate) ≥ three 1-

ounce-equivalent servings a day 

 Sodium <1500milligrams a day 

 Sugar-sweetened beverages ≤450 kilocalories (36 ounces) a week  
Source of healthy diet components: (Lloyd-Jones et al., 2010) 

 

Maintaining healthy weight. The healthy weight will be measured by the body 

mass index (BMI). The current or most recent weight in either pounds or kilograms is 

asked to be reported. The height in feet and inches or centimeters is asked to be reported 

as well. The self-report weight and height will be used to calculate the BMI. For this 

study, the BMI will be calculated using the formula of “weight in kg/height in m
2
” 
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(Centers for Disease Control, n.d.). The BMI is categorized as poor, intermediate, or ideal 

(Lloyd-Jones et al., 2010) as described in Table 2 above.  

Smoking avoidance. The smoking avoidance will be assessed by asking whether 

the participant is currently smoking, or quit smoking less or more than a year ago, or 

never smoked (Lloyd-Jones et al., 2010). Smoking is not limited to cigarettes, but it 

includes cigars, pipes, and hookah/argileh, regardless of form, frequency and amount. 

The smoking status is categorized as poor, intermediate, or ideal (Lloyd-Jones et al., 

2010) as described in Table 2 above.  

Being physically active. Being physically active will be assessed by asking the 

participant to report the time per week spent on a list of common moderate and vigorous 

physical activities. The Compendium of Physical Activity is used to select these 

activities. The Compendium of Physical Activity is used in research to quantify the 

energy expenditure of a physical activity (Ainsworth et al., 2011). Each physical activity 

selected will be given a metabolic equivalent (MET) based on the most updated version 

of the national Compendium of Physical Activity. Metabolic equivalent is the ratio of 

activity energy expenditure rate to resting energy expenditure rate. For example, one 

MET is the energy expended by an individual at rest; whereas, an activity of two METs 

means that the activity expends double the energy spent at rest (Ainsworth et al., 2011).  

The Centers for Disease Control (CDC) classifications of physical activity 

intensity levels is used to categorize physical activity intensity as moderate or vigorous 

(Centers for Disease Control and Prevention, 2013). Following the CDC classifications, 

the physical activities with more than 6 METs are considered vigorous, and those with 3-
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6 METs are considered moderate (Centers for Disease Control and Prevention, 2013). 

The average time in minutes per week spent in all the moderate and vigorous physical 

activities, will be calculated. That total average time of the physical activity is 

categorized as poor, intermediate, or ideal physical activity level (Lloyd-Jones et al., 

2010) as described in Table 2 above. 

Having a healthy diet. Having a healthy diet will be assessed by asking the 

participant to report the consumed number of servings of a listed food items. The 

selection of these food items is based on the original LSS five components of the healthy 

diet (Lloyd-Jones et al., 2010). The five components of the healthy diet are listed in Table 

2 above. The commonly consumed food items by the Arab Americans are included.  

For the vegetables, fruits, and whole grains, the number of servings consumed in a 

typical day is asked. For the sugar-sweetened beverages and fish, the number of servings 

consumed in a typical week is asked. For the salt intake, the participant is instructed to 

select the number and frequency of the servings of a list of salt-containing foods and 

drinks. The Food Composition Tables will be used to find the amount of sodium in 

milligrams per day in each of the selected salt-containing foods and drinks. The United 

States Department of Agriculture (USDA) Food Composition Database is an online 

database with a list of different types of food consumed in the USA with an estimate of 

its nutrients (USDA Food Composition Databases, n.d.). The estimated total milligrams 

of sodium consumed a day will be calculated. The healthy diet score is categorized as 

poor (0-1 component), intermediate (2-3 components), or ideal (4-5 components) healthy 

diet score (Lloyd-Jones et al., 2010). 
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Demographic variables 

For this study, five demographic variables will be collected. Age will be reported 

in years. Gender will be asked as being a male or female. Each participant will be asked 

to report his/her parents’ country of birth, own religious affiliation, and own highest 

education level. Religious affiliation will be asked as being Christian, Muslim, Druze, 

atheist/agnostic/none, or other. Highest education degree completed will be asked as 

some high-school education, high-school diploma, associate, bachelors, or graduate 

degree, or other.  

Only age, gender, and religious affiliation will be used as covariates in this study 

to control their effect on the relationship between independent and dependent variables. 

The participant’s parents’ country of birth and highest education will be used to describe 

the study sample. Parents’ country of birth will also be used to screen participants for this 

study eligibility. The demographic questionnaire is in Appendix I. A summary of the 

study variables including the three covariates is in Table 3 below (see Appendix J). 

 

Table 3: Summary of Study Variables with their Conceptual and Operational 

Definitions 

Variable Conceptual Definition Operational Definition 

Independent Variables 

Acculturative 

Stress  

Psycho-socio-behavioral reaction to stress 

in response to life events, cultural conflicts, 

difficulties, and experiences of the 

acculturation process (Berry, 2005) 

Social, Attitudinal, Familial, 

and Environmental 

Acculturative Stress Scale 

(SAFE-R) 

(Amer, 2005) 

Scoring: Sum of 28 items 

Higher scores correspond to 

higher acculturative stress 

Range: 0-84 

Psychological 

Flexibility  

“The ability to contact the present moment 

more fully as a conscious human being, and 

Acceptance and Action 

Questionnaire-II (AAQ-II) 
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to change or persist in behavior when doing 

so serves valued ends” (Hayes et al., 2006, 

p. 7) 

(Bond et al., 2011) 

Scoring: Sum of 7 items 

Higher scores correspond to 

lower psychological 

flexibility 

Range: 7-49 

Dependent Variable 

Cardiovascular 

Health 

Behaviors  

The cardiovascular health behaviors as the 

performance of four CVD prevention 

behaviors of maintaining healthy weight, 

smoking avoidance, being physically 

active, and having a healthy diet (Lloyd-

Jones et al., 2010) 

Cardiovascular Health 

Behaviors Questionnaire 

(adapted from LSS) 

(Ford et al., 2012; Lloyd-

Jones et al., 2010) 

Scoring: Sum of points for 4 

key health behaviors: 

1. Maintaining healthy 

weight 

2. Smoking avoidance 

3. Being physically 

active 

4. Having a healthy 

diet 

Categorized and scored as: 

Poor = 0 point 

Intermediate = 1 point 

Ideal = 2 point 

Higher scores correspond to 

better CV health behaviors 

Range: 0-8 

Covariates 

Age  Age in years (≥ 20) 

Gender  Male or Female 

Religious 

Affiliation 

 Christian or Muslim or 

Druze or Atheist or Other 

 

Pilot testing of study survey 

The study survey includes the demographic questionnaire, the Cardiovascular 

Health Behaviors Questionnaire, SAFE-R, and AAQ-II. A form (developed by the 

researcher) was sent to 15 Arab Americans, who are currently living in the USA, to 

evaluate the study survey for its clarity, readability, and layout. This form is called the 
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Study Survey Pilot Test, as shown in Appendix K. Both the hard copy and the electronic 

version of the study survey were evaluated. Those 15 Arab Americans, who evaluated the 

study survey, will not be part of the study sample. Majority of them preferred the use of 

the mobile phone to take the survey. 

Based on the 15 evaluations, some modifications were made in the questionnaire 

to improve it. All grammatical mistakes were corrected. Step by step instructions with 

examples were added to the physical activity and diet questions. Few items were added, 

such as treadmill and elliptical, to the physical activity list, and more option responses for 

education question. The salt diet questions were presented in a table to ease its use and 

eliminate its vagueness. The repeated fish question was deleted. The responses’ position 

for the SAFE-R and AAQ-II was changed from column to vertical to make it easier and 

clearer to answer in the electronic survey format. Responses options were added, such as 

‘other’ for religious affiliation, ‘kilograms’ for weight, and ‘centimeters’ for height. The 

pilot test results are summarized in Table 4 below (see Appendix L). 

 

Table 4: Summary of Pilot Test Results 
Items Survey Format (N=15)  

 Paper 

(n=5) 

Laptop 

(n=3) 

Mobile 

(n=7) 

 

A=Agree 

D=Disagree 

A D A D A D Changes 

Instructions 

clarity 

5  3  5 2 -Step by step instructions with 

examples for physical activity 

and diet questions 

-Changed answers to vertical 

position to make it less crowded 

& more logical 

Instructions easy 

to follow 

5  3  7  

Professional 

appearance 

5  3  6 1 

Easy to read 5  3  7  

Easy to answer 5  3  6 1 
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Easy to 

understand 

5  3  7  

Crowded  5 2 1 1 6 

Logical/coherent 5  3  6 1 

Inclusive  5  3  5 2 No changes: items chosen based 

on LSS healthy diet including 

commonly consumed by Arab 

Americans, rather than 

representing the whole Arab 

Americans diet 

Sensitive to 

Arab Americans 

5  2 1 6 1 

Time to 

complete 

20-30 minutes  

Confusing items Suggested a table format for 

salt questions, SAFE-R, & 

AAQ-II 

Changed to table format 

SAFE-R & AAQ-II answers  

confusing layout 

Changed answers from column 

to vertical position 

Items to delete - Introductory statement for 

salt questions 

- Duplicate fish consumption 

question 

Deleted them 

Items to add - Add treadmill & elliptical to 

physical activity questions 

- Add college responses for 

education 

Added them 

 

Pilot technology testing of study survey 

The electronic version of the study survey was tested for any technology problems 

using an electronic tablet. A form (developed by the researcher) was sent to 10 

individuals to evaluate the electronic version of the study survey for its readability, ease 

of use, loading speed, internet connectivity, and layout. This form is called the Study 

Survey Pilot Technology Test, as shown in Appendix M. Those 10 individuals (Arab 

Americans and non-Arabs) reported different comfort levels with the use of an electronic 

tablet. Those individuals will not be part of the study sample. 
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Based on the 10 evaluations, some modifications were made in the questionnaire 

to improve it. All misspelled errors were corrected. Step by step instructions with 

examples were added to all diet questions. Few items were added, such as none, to the 

physical activity list, shakes for pinches of salt, and ounces for yogurt question. Also, 

“each time” was added to “how many servings?” to clarify the frequency and number of 

servings in the salt questions. Statements were added to emphasize the servings per day 

or week; “day” and “week” were capitalized, underlined, and typed in bold to attract the 

participants’ attention in the diet questions. The font was changed to Verdana to make it 

easier and clearer to read. Line spacing was added in questions’ instructions to decrease 

crowdedness. The WiFi connectivity was maintained by either the local WiFi network 

service or the mobile phone hotspot throughout the survey completion without any 

lagging or interruptions. The survey was loaded quickly without any delay. The pilot 

technology test results are summarized in Table 5 below (see Appendix N). 

 

Table 5: Summary of Pilot Technology Test Results 

Items Responses (N = 10) Changes 

A=Agree 

D=Disagree 

A D Comments  

Instructions 

clarity 

7 3 - Clarify frequency & serving in 

salt questions 

- Added “each time” to 

“how many servings?” 

Adequate 

instructions 

7 3 - Add more instructions & 

examples to diet questions 

- Step by step 

instructions with 

examples to all diet 

questions 

- Confusion due to asking for 

servings per day for some 

questions & per week for others 

- Added statement to 

emphasize servings per 

day or week 

- Capitalized, underlined 

& in bold “day or week” 
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Easy to read 

font 

9 1 - Try different fonts to get clearer 

print 

- Changed font to 

Verdana to make text 

less crowded, clearer, & 

easier to read 

Crowded 

responses 

5 5 - Too crowded questions’ 

instructions 

- Added line spacing 

between segments of 

instructions 

Comfort using 

tablet 

Very uncomfortable=1 

Uncomfortable=1 

Comfortable=4 

Very comfortable=4 

- Got feedback from 

individuals with 

different comfort levels 

in using tablet 

Items to add - Add “none” response to physical 

activities list 

- Add “or shakes” to “pinches of 

salt” question 

- Add “8 ounces” to yogurt 

question 

- Added them 

- Add other races than Arabs - No changes: Arab 

Americans are study 

population of interest 

Items to revise - Spelling errors (e.g. slices to 

dices) 

- Change “eat” to “drink” in 

beverage question 

- Corrections made 

Questionnaire flow - Quick survey loading 

- Easy to click between questions 

- Easy to mark responses 

 

WiFi connectivity - Maintained either by local WiFi 

or mobile hotspot throughout 

survey completion without 

interruptions 

 

 

Recruitment and Screening Process 

The researcher of this study emailed and met with the gatekeepers of each study 

site individually to discuss the study and their assistance in the recruitment process. A list 

of the study sites, their characteristics, and their recruitment support is summarized in 

Table 6 (see Appendix O). The gatekeepers’ approval of collecting the study data at their 
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site was granted by either an email or a signed letter of support (see Appendix P). 

Participant recruitment will be conducted by the researcher at all of the study sites. 

 

Table 6: Study Sites Characteristics and Recruitment Support 

Study Site Characteristics Recruitment Support 

Saints Peter and Paul 

Antiochian Orthodox 

Christian Church 

Church in Maryland, 

contacted parish priest 

Post a flyer ad about study 

on their bulletin 

Invite researcher to attend 

their events & set up a 

table to recruit participants 

at their Fellowship hour 

after Mass 

Holy Transfiguration 

Melkite Greek Catholic 

Church 

Church in Virginia, 

contacted parish priest 

Saint George Antiochian 

Orthodox Church 

Church in District of 

Columbia, contacted 

president of the council 

All Dulles Area Muslim 

Society (ADAMS) 

Center 

Mosque in Virginia, 

contacted director health 

education and programs 

Post a flyer ad about study 

on their bulletin board 

Invite researcher to attend 

their events & set up a 

table to recruit participants 

after Prayer times 

Dar Al-Hijrah Islamic 

Center 

 

Mosque in Virginia, 

contacted director of social 

services 

George Mason 

University 

Contacted presidents of 

Student Nurses’ Association, 

Saudi Student Association & 

Muslim Student Association 
Contacted medical director of 

Student Health Services 

Contacted academic director 

INTO Mason Global Center 

Post a flyer ad about study on 

associations’ websites or 

bulletin boards on campus 

Invite researcher to attend 

their events & set up a 

table to recruit participants 

 

 After obtaining approval for this study by the GMU Institutional Review Board 

(IRB), the second generation Arab Americans who attend the three local churches, two 

local mosques, GMU will be invited to participate in the study. More participants will be 

recruited through referral from other participants through snowball approach. A copy of 

the flyer ad will be given to participants to refer others to participate in the study. The 
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flyer ad contains the researcher’s phone number and purpose of study. A mobile phone 

number and email address will be dedicated for this study. A copy of the flyer ad is in 

Appendix Q. A face-to-face meeting will be arranged by the researcher with the referred 

participants to complete the survey. 

Each participant will be screened for eligibility before taking the survey by the 

researcher. The screening will be conducted either in person at the study site or by phone 

or email for the referred participants. The screening for eligibility is based on the study 

inclusion and exclusion criteria. A checklist of the participation eligibility criteria is 

shown in Table 7 below (see Appendix R). If the participant will answer “yes” to all 

inclusion and “no” to all exclusion criteria, eligibility for participation in this study will 

be granted. After meeting eligibility criteria, the researcher will explain the purpose, 

procedures, risks, and benefits of the study in detail and allow for questions. 

 

Table 7: Screening Criteria for Eligibility 

Inclusion Criteria  Exclusion Criteria  

Are you at least 20 years old? Yes/No Do you have a history 

of: angina/chest pain, 

heart attack, or 

stroke/mini-strokes? 

Yes/No 

Are you currently living in the US? Yes/No Are you currently 

pregnant? 

Yes/No 

Were you born in the US? Yes/No Are you currently 

breastfeeding? 

Yes/No 

Is your mother or father or both from any 

of these Arabic-speaking countries: 

Algeria, Bahrain, Comoros, Djibouti, 

Egypt, Iraq, Jordan, Kuwait, Lebanon, 

Libya, Mauritania, Morocco, Oman, 

Palestine, Qatar, Saudi Arabia, Somalia, 

Sudan, Syria, Tunisia, United Arab 

Emirates, Yemen? 

Yes/No Did you give birth in the 

past 3 months? 

Yes/No 

Are you able to communicate fluently in Yes/No   
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spoken and written English? 

 

Data Collection Procedures 

The researcher will set up a table. The participants will be offered a choice of 

answering the survey using paper and pen format or completing the survey in the 

Qualtrics electronic format on an electronic tablet provided by the researcher. Multiple 

visits to each study site will be organized with the gatekeepers, as needed. The 

recruitment and data collection process will end once survey response of 300 participants 

has been achieved, accounting for potential missing data.  

Informed consent 

Participant completion of the survey indicates his/her consent to participate in this 

study. The front page of the survey will display the consent form, describing the study 

purpose, procedures, risks, and benefits of the study. All participants’ questions will be 

answered by the researcher. After voluntary agreement to study participation, the 

potential participants will be asked to fill out the survey in English once. The survey will 

include the demographic questionnaire (see Appendix I) and three self-administered 

questionnaires (SAFE-R, AAQ-II, and the Cardiovascular Health Behaviors 

Questionnaire based on the adapted LSS). A copy of the consent form is in Appendix S. 

Electronic survey responses 

The electronic survey responses will be saved, stored, and processed 

automatically into the Qualtrics online system through the George Mason University. 

Qualtrics adheres to many Federal Acts requirements such as Federal Information 
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Security Management Act of 2002, the Health Information Technology for Economics 

and Clinical Health Act and the Health Insurance Portability and Accountability Act. 

Qualtrics servers undergo regular scanning to detect problems and features nightly 

backups. The Qualtrics account access is restricted and requires a user name and 

password. Transport Layer Security encryption is also used on transmitted data 

(Qualtrics, 2017).  

The Qualtrics survey URL anonymous link will be shortened for ease of use and 

administration. The URL anonymous links will be created based on the shortened 

Qualtrics URL link, one for each study site and GMU subsites. That link will be used to 

distribute and complete the survey on the provided electronic tablet. A QR Code will be 

created for each URL link to be scanned by the tablet that has the QR Code Reader 

Application. The shortened URL links and their QR Codes will be created using BIT.DO.   

The electronic survey responses will be only accessed by the researcher and 

committee members. The researcher and committee members will use own user name 

and password to access own Qualtrics account. The researcher will invite the committee 

members by email to give them access to the electronic survey responses. The researcher 

will access the electronic survey responses from own home desk computer and laptop. 

The electronic survey responses will be exported electronically as a compatible excel-file 

into SPSS for data analysis. 

Paper survey responses 

A closed box will be created by the researcher, with a top opening, wide enough 

to insert the paper survey. Once the paper survey responses are completed, the participant 
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will insert the paper survey into the closed box. The box will be kept closed next to the 

researcher at all times while gathering the data at the study site. The researcher will 

transport the box of the paper survey responses by car from the study site to the 

researcher home. The researcher will file the paper survey responses by the study site in a 

locked and secured drawer at the researcher’s home office. 

The paper survey responses will be entered manually by the researcher into SPSS 

for data analysis. About 10% paper surveys will be randomly selected for verification of 

accurate data entry by a person, other than the researcher. That person will check if the 

paper survey responses match the ones entered into SPSS. If there will be 20% mistakes 

or more in the data entry, another 10% paper surveys will be randomly selected for 

verification of accurate data entry by that same person. This verification process will 

continue till less than 20% reported mistakes in the data entry.  

Data Analysis Plan 

All analysis will be performed with SPSS (version 24 for Windows). Descriptive 

analyses will be conducted for all variables. The distribution of continuous variables will 

be assessed using the mean, mode, median, standard deviation, range, skewness, and 

kurtosis. The data will be assessed for outliers. Categorical variables will be assessed 

using frequencies and percents. 

Missing data will be estimated. If less than 5% of the data will be missing for any 

of the study variables, no action will be taken (Tabachnick & Fidell, 2013, p. 63). If 5-

15% of the data will be missing imputation procedures will be considered to estimate and 

replace the missing data (Tabachnick & Fidell, 2013, p. 66). Before any imputation 
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procedures take place, a missing completely at random analysis will be performed to 

ensure that data are missing at random. If more than 15-20% of the data will be missing, 

that variable will be deleted (Tabachnick & Fidell, 2013, p. 71).  

Bivariate analyses will be performed to determine the relationships among the 

main measures of this study (acculturative stress and psychological flexibility) and 

outcome variable among the six different data collection sites. Further analyses will be 

conducted to examine any significant differences among the participants with father, 

mother, or both parents from any of the Arabic-speaking countries. For continuous 

variables, a one-way ANOVA will be conducted to test any significant differences. For 

categorical variables, a chi-square test will be conducted to test such differences. If 

significant differences are found, study site will be treated as covariates in subsequent 

analyses. The Cronbach’s alpha will be calculated to test the internal consistency 

reliability of the three study instruments in this sample. 

Specific statistical tests will be used for each of the research questions of this 

study. Analysis of the outcome variable will be conducted on the total composite score of 

the four CV health behaviors and the individual score of each CV health behavior.  

Research question 1 

“What are the relationships among acculturative stress, psychological flexibility, 

age, gender, religious affiliation, and cardiovascular health behaviors?” In order to 

examine the magnitude and direction of the relationships among all these variables, 

bivariate correlations will be conducted for continuous variables and chi-square analyses 

for categorical ones (Tabachnick & Fidell, 2013, p. 56). 
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Research question 2 

“Does psychological flexibility moderate the relationship between acculturative 

stress and cardiovascular health behaviors?” Psychological flexibility will be examined as 

a moderator in this study. A moderator is a variable that affects the magnitude and/or 

direction of the relationship between the main independent and dependent variables 

(Fairchild & MacKinnon, 2009).  

Determining how the relationship between CV health behaviors and acculturative 

stress may be influenced by psychological flexibility, a simple linear regression model 

will be built with only acculturative stress serving as the independent variable 

(Tabachnick & Fidell, 2013, p. 119).  

Next, a multiple linear regression model will be built to examine a potential 

moderating effect of psychological flexibility on the prediction of CV health behaviors 

from acculturative stress. This model will include both of these variables in the model 

(Tabachnick & Fidell, 2013, p. 120). This regression model will be compared to the first 

model. Further, semipartial correlations will be estimated to measure the unique variance 

these variables may explain in CV health behaviors. 

Research question 3 

“To what extent do age, gender, and religious affiliation contribute to the 

cardiovascular health behaviors beyond the contributions of acculturative stress and 

psychological flexibility?” Sequential or hierarchical multiple linear regression will be 

conducted to assess the effects of age, gender, religious affiliation, acculturative stress 
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and psychological flexibility on CV health behaviors (Tabachnick & Fidell, 2013, p. 

120).  

In multiple regression, a set of assumptions will be evaluated. These assumptions 

are normality, linearity, homoscedasticity, and the independence of residuals (Tabachnick 

& Fidell, 2013, p. 162).  

Ethical Considerations 

Prior to the initiation of study activities, study approval by the GMU IRB and 

permission from the appropriate administrator of each data collection site will be 

obtained. Participants’ confidentiality will be protected throughout the study and the data 

collection process. Data from the study will be kept confidential. The electronic survey 

responses will be saved, stored, and processed automatically into the Qualtrics online 

system through the George Mason University. Only the researcher and committee 

members will access the collected data.   

The survey responses will be given an identifier number by the researcher, linking 

it only to the study site. The identification key for the different study sites is listed in 

Appendix T. The researcher and committee members will be the only ones who will have 

access to the participants’ survey responses and identification key. The survey responses 

will be destroyed in five years after the completion of the study.  

There are no known foreseeable risks for participating in this study. In addition, 

the general knowledge gained may be used to design culturally sensitive clinical or 

educational interventions for the benefit of other Arab American adults. The findings of 

this study may guide the planning of a future larger scale study.  
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Participation will be voluntary, and withdrawal will not result into any penalty. 

The researcher will cover own hair with a shawl in the mosques. Participants’ privacy 

will be maintained by providing a quiet place with distance between participants while 

completing the survey. 

Limitations of Study 

Several limitations are expected in this study. English-fluent speakers who tend to 

be more acculturated and affluent might be over-represented in this study sample. The 

lack of a random sample limits the generalization of the findings to the study population. 

The generalizability of the findings to second generation Arab American populations 

across the USA will be limited because the data were collected only in the greater 

Washington DC region.  

The adapted LSS in this study is only compromised of four behavioral factors that 

will be assessed as self-report data, weakening the validity of the study data. The weight 

and height will be assessed as self-report data instead of objective measurements because 

of anticipated participants’ reluctance to measure their weight in a public place like a 

church or mosque. Based on the pilot study, few participants did not report their weight, 

thinking that the researcher may know their weight. In future studies, objective 

measurements for weight and height will be considered, but in this study to limit missing 

data, participants will have an option for not reporting their weight and height. 
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Dissemination of Findings 

The findings of this proposed study will be shared with nurses and other health 

professionals, through podium and poster presentations at national and international 

conferences and publications in research journals. 

The findings of this study may have implications for clinical practice, future 

research, and health policy. Achieving AHA 2020 Impact Goals entails the need to 

improve the CV health of minority groups, ensuring total USA population CV health. 

The study findings may shed light on the second generation Arab Americans’ CV health 

in general and their health behaviors of diet and physical activity in particular. With a 

focus on the influence of psychosocial factors (i.e. acculturative stress and psychological 

flexibility) on CV health, the findings of this study may guide the development of 

culturally sensitive interventions to reduce CVD risk factors, encourage healthy lifestyle 

modifications, and promote CV health among second generation Arab Americans.  

The findings of this study may help in the design of a more effective and broader 

future study with a larger sample size, from multi-geographical regions, using objective 

measures, among a diverse sample to increase the generalizability of its findings. Lastly, 

the findings of this study may contribute to the development of health initiatives 

involving a multi-disciplinary team of nutritionists, psychologists, clinicians, and nurses 

to improve CV risk factors in minority and immigrant populations. 

Manuscripts 

Findings of the proposed research study may be reported and published in two 

manuscripts. The proposed target journals will be peer-reviewed journals.  
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The first manuscript may report the descriptive statistics and correlations between 

the variables, based on the first research question. The proposed title may be 

“Measurement of Cardiovascular Health Behaviors among Second Generation Arab 

Americans in the Greater Washington DC Region”. The purpose of this study is to 

evaluate the measure of cardiovascular health behaviors among a minority group of 

second generation of Arab Americans. The proposed target journal for the first 

manuscript may be the Journal of Immigrant Minority Health published by Springer 

International Publishing (1.314 impact factor). 

The second manuscript may report the CV health prediction model results, based 

on the second and third research questions. The proposed title may be “Psychological 

Flexibility as a Moderator of Acculturative Stress and Cardiovascular Health Behaviors 

among Second Generation Arab Americans in the Greater Washington DC Region”. The 

purpose of the study is to examine psychological flexibility as a moderator for the 

relationship between acculturative stress and cardiovascular health behaviors among 

second generation Arab American adults living in the United States. The proposed target 

journals for the second manuscript may be the Journal of Transcultural Nursing 

published by Sage Publications (1.111 impact factor).  
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CHAPTER FOUR: MANUSCRIPT ONE RESULTS 

Effects of Demographics on Cardiovascular Health Behaviors 

This chapter addresses the changes that were made to the proposal. A brief 

summary of the effects of demographics on cardiovascular (CV) health behaviors is 

provided. 

Updates to Data Analysis 

Simple and multiple linear regression were proposed to be used for the analyses to 

answer the three research questions indicated in Chapter One. Since the assumption of 

normality was not met, and the dependent variable was categorized, logistic regression 

was the more appropriate test to answer the questions. Additionally, psychological 

flexibility was examined in the literature as both moderator and mediator, but not 

necessarily in Arab American sample. Initially, psychological flexibility was proposed to 

be tested as a moderator. However, in this study, psychological flexibility was examined 

as a mediator due to the limited sample size needed for moderation testing; further, there 

is conflicting evidence in the literature finding psychological flexibility as a moderator or 

mediator. In the literature, psychological flexibility was found as a moderator, mainly in 

psychological problems including acculturative stress. Additionally, psychological 

flexibility was not consistently found to be a mediator for the CV health behaviors. 

Figure 2 below shows the adjusted conceptual framework for this study.  
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Figure 2: Revised Study Conceptual Framework 

 

In order to increase recruitment, several Institutional Review Board amendments 

were made to allow participants to complete the survey on their own electronic devices 

away from study sites at a convenient time. Also, two research assistants helped in 

recruiting more participants after being trained about the study purpose and procedures. 

The findings of this study are reported in two manuscripts. The first manuscript focuses 

on the relationships of age, sex, and religious affiliation and CV health behaviors. The 

second manuscript focuses on examining psychological flexibility as a mediator for the 

relationship between acculturative stress and CV health behaviors. 

Summary of Manuscript One 

This manuscript describes the relationships of few demographics and the outcome 

variable. The sample had a mean age of 29 years (SD=12), with about two-thirds were 

females and about half were Muslims. Almost half of the sample had at least one poor 

overall CV health behavior. While 14% had poor body mass index (BMI) and 10% of the 
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sample reported poor diet components, one-third were smokers and one quarter had 

intermediate physical activity level. Participants younger than 35 years old were at least 

three times more likely (OR: 3.04; 95% CI: 1.40-6.59) to have poor than ideal BMI when 

compared to respondents 35 years or older.  

The overall CV health behaviors, BMI, and smoking status were significantly 

different between males and females. Males were about three and half times more likely 

(OR: 3:41; 95% CI: 1.32-8.81) to have poor overall CV health behaviors than females. 

Further, the likelihood of the males were at least twice the females to have poor (OR: 

2.28; 95% CI: 1.01-5.12) to intermediate (OR: 2.62; 95% CI: 1.41-4.87) body mass 

index. When compared to ideal smoking status, males were five times more likely (OR: 

5:15; 95% CI: 2.88-9.20) to be smokers relative to females. 

The overall CV health behaviors, BMI and physical activity level were 

significantly different between Muslim and Christian participants. Muslim participants 

were found at higher risk for unhealthy outcomes than the Christian participants.  
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Abstract 

Background: Second generation Arab Americans (ArAm) may be at risk for poor 

cardiovascular health behaviors (CVHB), though research is scant. 

Methods: A cross-sectional survey study examined the associations between socio-

demographics and CVHB among second generation ArAm in the Washington DC region. 

A convenience sample was recruited from local churches, mosques and university 

campus. The CVHB were measured using a questionnaire adapted from American Heart 

Association Life’s Simple 7. Logistic regression was used for analysis.  

Results: Among the respondents (N= 325), males were more likely to report poor overall 

CVHB (OR=3.41; 95% CI=1.32-8.81), body mass index (BMI) (OR=2.28; 95% CI=1.01-

5.12), and smoking status (OR=5.19; 95% CI=2.88-9.20). Older participants reported 

poorer BMI (OR=3.04; 95% CI=1.40-6.59). Christian participants had more ideal overall 

CVHB, BMI, and physical activity than Muslim participants.  

Discussion: Targeted interventions to reduce unhealthy CVHB may improve ArAm 

health outcomes. Future research with larger samples from diverse geographical regions 

is suggested. 

 

Keywords 

cardiovascular disease; cardiovascular health; Arabs; second generation Arab American 
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Introduction 

Cardiovascular disease (CVD) remains the number one leading cause of death in 

many parts of the world [1, 2]. According to the American Heart Association (AHA), 

four cardiovascular health behaviors (CVHB) may reduce CVD risk: maintaining healthy 

weight, smoking avoidance, being physically active, and having a healthy diet [3]. Poor 

CVHB are more prevalent among minority populations (e.g. Hispanics and non-Hispanic 

blacks) [1], and specifically Arab Americans (ArAm) [4]. 

Background 

There are 3.7 million ArAm living in the US, descending from 22 Arabic-

speaking countries [5]. ArAm are underrepresented in cardiovascular research [4] and 

often, study findings are not differentiated by generational status. Exposure to the Arab 

and American cultures may adversely affect the CVHB of second generation ArAm [6-

8]. Second generation ArAm may be at higher risk for smoking [7, 8] and poor diet 

consumption [16]. 

Inconsistent results have been reported in ArAm samples. In a multi-ethnic study, 

the Arab subsample was most likely to be overweight (BMI: 25-29kg/m
2
); the Arab 

participants were least likely to report being obese (BMI: ≥30kg/m
2
) [9]. Al-Dahir and 

colleagues reported that poor BMI was more prevalent than intermediate BMI in men 

than women, possibly related to women’s higher physical activity [10]. In another study 

or Arabs, BMI was higher in women than men [11]. 

Smoking is common among ArAm, especially waterpipe (hookah) smoking. A 

systematic review reported 12-15% waterpipe smoking prevalence in ArAm school 
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students and 10% in university students [6]. In a literature review by Grekin and Ayna, 

waterpipe smoking was associated with male gender, Arab ethnicity, and the perception 

of waterpipe smoking as less harmful than cigarette smoking [12]. Other researchers 

found that most participants started to smoke because of friends or family smokers or 

perceived waterpipe smoking as a recreational activity [8]. In ArAm samples, smoking 

was more prevalent among men than women [8, 13]. In comparison to first generation 

ArAm, second generation participants were more likely to smoke [7], or started smoking 

at a age younger than 18 years [8]. Smoking was not found to be significantly different 

between Muslim and Christian participants in a cross-sectional survey [13]. 

There is a limited number of studies related to physical activity that reported 

results in second generation Arab Americans. Physical activity was the least reported 

lifestyle behavior in ArAm samples [14, 15]. According to Hatahet et al., only 8% of the 

ArAm exercised regularly for at least 30 minutes more than three times a week [11]. 

Tailakh and colleagues reported that participants with higher physical activity were not 

necessarily enrolled in an organized exercise program [15]. Further, ArAm participants 

considered physical activity as a task [14]; some incorporated exercise into daily chores 

[16]. In ArAm, physical activity significantly decreased with age and was lower in 

smokers than nonsmokers [17]. Al-Dahir et al. reported higher physical activity among 

ArAm women than men [10]. 

There is a lack of rigorous diet studies in ArAm [4]. In a study of ArAm men and 

women, fat consumption decreased with age and all age groups consumed the 

recommended four to five daily servings of fruits and vegetables [11]. In a qualitative 
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study, first generation ArAm mothers consumed more ‘fast food’ because their children 

preferred American foods as the children aged [16]. In a descriptive qualitative pilot of 

first generation Arab immigrants in Canada, religious guidelines may affect food choices, 

especially for Muslim participants who eat halal meat [18].  

Second generation ArAm may be at higher risk of poor CVHB, but have been 

underrepresented in health research. Therefore, this study examined the associations 

between socio-demographic characteristics and CVHB in a sample of second generation 

ArAm adults. 

Method 

This cross-sectional survey study tested the associations between socio-

demographic characteristics and CVHB in a sample of second generation Arab 

Americans. This study was approved by the university Institutional Review Board and 

the appropriate site administrators. Respondents provided informed consent before 

beginning the survey. 

Participants 

A convenience sample of second generation ArAm adults was recruited from 

religious institutions and a university campus in the greater Washington DC region. 

Second generation ArAm were US-born with at least one foreign-born parent [19] from 

one of the 22 Arabic-speaking countries [20]. The eligibility criteria were aligned with 

Life’s Simple 7 (LSS) definition for adults [3]. Participants were 20 years of age or older 

and self-reported their ability to communicate fluently in spoken and written English. 

Persons with a history of cardiovascular disease (CVD) were excluded. A history of CVD 



95 

 

includes coronary heart disease (angina pectoris or myocardial infarction), heart failure, 

and/or stroke [3]. Also, individuals who were pregnant, breastfeeding, or had a recent 

delivery within the past three months were excluded to avoid potential effects on current 

weight [21]. 

Data Collection 

Data collection occurred between February and August 2018 at three churches, 

two mosques, and a university campus. Flyers, face-to-face engagement, and snowball 

referral were used to recruit participants. Although each participant was given a choice of 

completing a paper and pencil survey or using an electronic device, all survey responses 

were collected electronically through Qualtrics 2017 survey software. 

Survey Development 

In addition to demographic characteristics (e.g. age, sex, parents’ countries of 

birth, and religious affiliation), the survey contained a researcher-created cardiovascular 

health behaviors questionnaire that was developed from the AHA LSS [3]. Two pilot tests 

were conducted to evaluate the data instruments. First, 15 Arab Americans evaluated the 

survey for its clarity, readability, and layout. Subsequently, 10 individuals (ArAm and 

non-Arabs) tested the electronic version of the survey to identify any technology 

problems. Modifications to the survey were based upon feedback from these pilots. Pilot 

test participants were not included in the final study sample.  

Cardiovascular Health Behaviors Questionnaire 

For this study, CVHB were measured with questionnaire items that aligned with 

definitions from the AHA’s Life’s Simple 7 (LSS) provided by Lloyd-Jones et al. [3]. The 
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self-report survey inquired about maintaining healthy weight, smoking avoidance, being 

physically active, and having a healthy diet. To be consistent with the LSS, the 

individual’s overall CVHB was categorized as poor, intermediate, or ideal based on 

defined cutoffs for each behavior. As noted in Table 1, each reported CVHB was scored 

as poor (0 point), intermediate (1 point), or ideal (2 points) as suggested by Ford et al. 

[22]. The possible total scores for the overall CVHB ranged 0-8, with higher scores 

indicating healthier cardiovascular health behaviors. 

Body Mass Index 

The BMI was a measure of healthy weight. The most recent weight was reported 

in either pounds or kilograms; height was reported in feet and inches or in centimeters. 

The researcher calculated the BMI using the formula of ‘weight in kg/height in m
2
’ [23].   

Smoking Status 

Smoking status was reported as one of four categories: currently smoking, quit 

smoking (< a year or ≥ a year), or never smoked [3]. Smoking included cigarettes, cigars, 

pipes, or hookah/argileh, regardless of frequency.  

Physical Activity Level 

Being physically active was measured by self-reporting the time per week spent 

on a moderate and vigorous physical activities list. These activities were chosen based on 

the Compendium of Physical Activity that quantified the energy expenditure and 

estimated a metabolic equivalent (MET: the ratio of activity to resting energy expenditure 

rates) for each activity on the list [24]. The Centers for Disease Control physical activity 

intensity classifications were used to categorize each activity as moderate (3-6 METs) or 
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vigorous (>6 METs) [25]. The average time spent in either moderate or vigorous activity 

was calculated in minutes per week. 

Healthy Diet Components 

Participants were asked to report daily or weekly servings consumed for each item 

on a list of foods, adapted for the ArAm diet through a review of the literature and 

consultation with advisory committee. The five components of a healthy diet are listed in 

Table 1. For the salt intake, the participant indicated the number and frequency of 

consumed salt-containing foods and drinks. The estimated daily total milligram of 

sodium was calculated using the United States Department of Agriculture (USDA) Food 

Composition Database [26].  

Statistical Analysis 

Descriptive analyses were conducted to describe the sample characteristics and 

CVHB study variables. Age was dichotomized into <35 years or ≥ 35 years of age. 

Similarly, the parents’ countries of birth was transformed into a dichotomous variable 

(either one or two Arabic parents) and relabeled as parentage in order to avoid small cell 

sizes countries of birth. The few participants who had quit smoking in the previous year 

(n=8) were combined with the current smokers (n=100) and labeled as the 

‘poor/intermediate’ smoking status category. Finally, the 

religious affiliation category had only three responses for ‘atheist/agnostic/none’; 

these participants were not included in the analyses by religious affiliation. 

Bivariate analyses were performed to determine the associations between age, 

sex, religious affiliation and CVHB. The chi square test was used to test for significant 



98 

 

differences in CVHB by study site, parentage, or demographic groups. Binary and 

multinomial logistic regression models were built to determine the effects of 

demographics on the CVHB. All analyses were performed using SPSS (v. 25 for 

Windows) [27]. 

Results 

A total sample of 325 participants was included in the analysis. There were less 

than 5% missing data in the physical activity, fruits, vegetables, whole grains, and 

sweetened beverages responses; therefore, no mean imputation was necessary. However, 

mean imputation was used for the 5-15% missing data in the fish and salt responses. 

Sample Characteristics 

The participants’ ages ranged between 20-79 years with a mean of 29 (SD=12) 

years. About three quarters of the sample were younger than 35 years and two thirds were 

females. The sample was comprised of Muslim (55%) and Christian (45%) respondents. 

The majority of the sample had both parents born in one of the Arabic countries, mainly 

Palestine (35%), Lebanon (11%), Egypt (10%), Jordan (8%), and Syria (7%). Nearly half 

the data were collected from participants at a university site (46%), and equal numbers 

from local churches (27%) and mosques (27%).  

Cardiovascular Health Behaviors 

Table 2 lists the CVHB findings for the sample. About 45% of the participants 

had a poor overall CVHB score due to at least one of the CVHB being rated as ‘poor.’ 

Further, only 8.6% had an ideal overall CVHB score. For BMI, the participants’ median 

(interquartile range) or Mdn (IQR) was 24.74 (5.34) with a range of 18.50-62.91 kg/m
2
. 
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Slightly more than half of the participants had an ideal BMI while nearly 14% had a poor 

BMI score. In terms of smoking status, about two-thirds of the sample had quit for at 

least a year or never smoked (ideal) and the remaining one-third were categorized as 

smokers. All the participants were engaged in either moderate or vigorous physical 

activities. The moderate physical activity Mdn (IQR) was 6.25 (6.82) hours a week, and 

4.13 (3.82) hours a week for vigorous activity.  

For healthy diet components, an overwhelming majority of the respondents 

consumed at least the recommended number of servings of fruits and vegetables and less 

than the recommended servings of sugar-sweetened beverages. Alternatively, nearly 4 out 

of 5 reported consuming more than the recommended daily sodium intake (Table 2). 

Slightly more than one quarter of the respondents reported ideal diet components; less 

than 1 in 10 reported poor diet.  

Further analysis revealed that age was significantly associated with intake of daily 

whole grains (ꭓ
2
 = 6.59, p <.05) and weekly fish servings (ꭓ

2
 = 3.86, p <.05). Religious 

affiliation was significantly associated with weekly fish servings (ꭓ
2
 = 4.53, p <.05). 

Increased daily sodium intake was detected for respondents who were younger, male, or 

Muslim participants (ꭓ
2
 = 19.26, 6.61, and 6.63 respectively, p <.05). There were no 

significant differences in the daily intake of vegetables and fruits or the weekly 

sweetened beverages consumed among the demographic groups.  

Females reported higher overall CVHB (p <.05) (Table 3). Christian participants 

were significantly less likely (OR=0.34; 95% CI=0.14-0.84), p<.05) to have poor overall 

CVHB than Muslim participants when compared to ideal overall CVHB.  
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Body Mass Index 

Sex and age were significantly (p <.05) associated with BMI (Table 4). When 

compared to ideal BMI, male and older participants were significantly more likely to 

have poor BMI than female and younger participants (OR=2.28; 95% CI=1.01-5.12, p 

<.05). Additionally, males were significantly (p <.05) more likely to have intermediate 

BMI than females.  

Smoking Status 

Table 5 highlights that sex was significantly (p <.05) associated with smoking 

status. Males were significantly more likely (p <.05) to be smokers relative to females.  

Physical Activity and Healthy Diet 

Table 6 illustrates that Christian participants were significantly less likely (p <.05) 

to have intermediate than ideal physical activity relative to Muslim participants. Further, 

when compared to those with ideal physical activity, respondents with intermediate 

physical activity were significantly more likely (p <.05)  to report poor or intermediate 

than ideal diet components.  

Discussion 

This study of relatively young, second generation ArAm adults found associations 

between CVHB and socio-demographic characteristics. The majority of the sample 

reported healthier CVHB. Specifically, more than half of this sample reported an ideal 

BMI; this sample reported more ‘intermediate’ and less ‘poor’ BMI than participants in 

other first generation ArAm studies [9, 10]. These findings may be due to more 

participants being younger with ideal physical activity and intermediate diet. Consistent 
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with other ArAm studies [10, 11], older and male participants tended to have poor or 

intermediate BMI scores. The higher likelihood for this study’s Christian participants to 

have ideal BMI scores may be attributed to their ideal physical activity levels. 

Most of this sample reported either never smoked or quit smoking over the 

previous year. Approximately one-third of this sample (33%) were smokers, more than 

twice the current percentage of US adults who report being smokers (14%) [28]. Other 

researchers found in a sample of respondents with chronic diseases, second generation 

ArAm were more likely to smoke than first generation [7]. Kassem and colleagues noted 

that in a sample of hookah smokers, second generation ArAm were more likely to initiate 

smoking at age earlier than 18 years [8]. Similar to previous ArAm studies [12, 13, 29], 

men tend to have poor smoking status when compared to women. Similar to the findings 

of Jadalla & Lee, smoking status was not significantly different between Muslim and 

Christian participants [13]. 

Ideal physical activity level was prevalent in this sample, and it may be explained 

by the majority being younger than 35 years old. Although studies of first generation 

ArAm reported physical activity as the least prevalent life style behavior, physical 

activity has been positively associated with increasing American acculturation [14, 15, 

17].  

In this study, participants with intermediate physical activity were more likely to 

consume poor or intermediate diet. The Muslim participants of this sample were more 

likely to report higher BMI and poor or intermediate diet consumption, which may 

compromise their overall CV health. This study result of meeting the daily vegetables and 
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fruits requirements was in agreement with a previous first generation ArAm study [11]. 

Additionally, younger and Muslim participants consumed high daily salt intake and less 

than recommended fish servings, lowering their healthy diet score. Tami et al. found that 

children of first generation ArAm may grow to prefer American high-fat fast foods [16]. 

With the under-representation of second generation ArAm in the CV research, 

their CVHB are not well understood. This study found that there were associations 

between the CVHB and the different socio-demographical groups of second generation 

Arab Americans. In general, this study’s older, male, and Muslim second generation 

ArAm were found at higher risk for poor to intermediate CVHB. In this study, we 

obtained detailed information about the diets of second generation ArAm, contributing to 

the literature that lacks rigorous measure of this health behavior.  

Limitations and Implications 

This study was conducted in one geographical region, limiting the generalizability 

to second generation ArAm in other locales. The format and length of the questionnaire 

may have contributed to participant fatigue, limited recall, and response bias. The 

absence of a ‘poor physical activity level’ category on the survey may have led to an 

overestimation of intermediate activity. 

However, the findings of this study provide details about the CVHB of a sample 

of second generation ArAm; these data may help guide CVD prevention initiatives for 

this community. Future researchers may conduct longitudinal studies with larger samples; 

the integration of objective measures related to CV health risks (e.g. weight, height, 

blood pressure). The development of shorter and more concise CVHB measures that are 
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based on the conceptual definitions of LSS may reduce participant burden. Interventions 

are needed to effectively reduce smoking and waterpipe use by Arab American men and 

women. 

  



104 

 

Acknowledgements 

The Epsilon Zeta Chapter of Sigma graciously funded this project. Research assistants 

Manar Darkazanli and Christina Makhlouf aided with recruitment and data collection. 

The cooperation of the people of the churches, mosques, and university students in this 

study was greatly appreciated. 

  



105 

 

References 

1. Benjamin EJ, Virani SS, Callaway CW, Chamberlain AM, Chang AR, Cheng S, 

Chiuve, SE, Cushman M, Delling FN, Deo R, de Ferranti SD, Ferguson JF, 

Fornage M, Gillespie C, Isasi CR, Jimenez MC, Jordan LC, Judd SE, Lackland D, 

Lichtman JH, Lisabeth L, Liu S, Longenecker CT, Lutsey PL, Mackey JS, 

Matchar DB, Matsushita K, Mussolino ME, Nasir K, O’Flaherty M, Palaniappan 

LP, Pandey A, Pandey DK, Reeves MJ, Ritchey MD, Rodriguez CJ, Roth GA, 

Rosamond WD, Sampson UKA, Satou GM, Shah SH, Spartano NL, Tirschwell 

DL, Tsao CW, Voeks JH, Willey JZ, Wilkins JT, Wu JHY, Alger HM, Wong SS, 

Muntner P: Heart disease and stroke statistics - 2018 update: A report from the 

American Heart Association. Circulation 2018; 137(12): e67–e492. 

2. World Health Organization: World health statistics 2013. [2013]; available from: 

https://www.who.int/gho/publications/world_health_statistics/EN_WHS2013_Ful

l.pdf  

3. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, van Horn L, 

Greenlund K, Daniels S, Nichol G, Tomaselli GF, Arnett DK, Fonarow GC, Ho 

PM, Lauer MS, Masoudi FA, Robertson RM, Roger V, Schwamm LH, Sorlie P, 

Yancy CW, Rosamond WD: Defining and setting national goals for 

cardiovascular health promotion and disease reduction: The American Heart 

Association’s strategic Impact Goal through 2020 and beyond. Circulation 2010: 

121(4): 586–613. 

https://www.who.int/gho/publications/world_health_statistics/EN_WHS2013_Full.pdf
https://www.who.int/gho/publications/world_health_statistics/EN_WHS2013_Full.pdf


106 

 

4. El-Sayed AM, Galea S: (2009). The health of Arab-Americans living in the 

United States: A systematic review of the literature. BioMed Central Public 

Health 2009; 9: 272–272. 

5. Arab American Institute: Demographics. [2009-2018]; available from: 

http://www.aaiusa.org/demographics.  

6. Akl EA, Gunukula SK, Aleem S, Obeid R, Jaoude PA, Honeine R, Irani J: The 

prevalence of waterpipe tobacco smoking among the general and specific 

populations: A systematic review. BioMed Central Public Health 2011; 11: 244–

244. 

7. Dallo FJ, Kindratt TB: (2016). Disparities in chronic disease prevalence among 

non-Hispanic whites: Heterogeneity among foreign-born Arab and European 

Americans. Journal of Racial and Ethnic Health Disparities 2016; 3(4): 590–598. 

8. Kassem NOF, Kassem NO, Jackson SR, Daffa RM, Liles S, Hovell MF: Arab-

American hookah smokers: Initiation, and pros and cons of hookah use. American 

Journal of Health Behavior 2015; 39(5): 680–697. 

9. Jamil HJ, Rajan AK, Grzybowski M, Fakhouri M, Arnetz B: Obesity and 

overweight in ethnic minorities of the Detroit metropolitan area of Michigan. J 

Community Health 2014; 39(2): 301–309. 

10. Al-Dahir S, Brakta F, Khalil A, Benrahla M: The impact of acculturation on 

diabetes risk among Arab Americans in Southeastern Louisiana. J Health Care 

Poor Underserved 2013; 24(1 Suppl): 47–63. 

http://www.aaiusa.org/demographics


107 

 

11. Hatahet W, Khosla P, Fungwe TV: Prevalence of risk factors to coronary heart 

disease in an Arab-American population in southeast Michigan. Int J Food Sci 

Nutr 2002; 53(4): 325–335. 

12. Grekin ER, Ayna D: Waterpipe smoking among college students in the United 

States: A review of the literature. J of ACH 2012; 60(3): 244–249. 

13. Jadalla A, Lee J: The relationship between acculturation and general health of 

Arab Americans. Journal Transcult Nurs 2012; 23(2): 159–165. 

14. Aqtash S, van Servellen G: Determinants of health-promoting lifestyle behaviors 

among Arab immigrants from the region of the Levant. Res Nurs Health 2013; 

36(5): 466–477. 

15. Tailakh AK, Evangelista LS, Morisky DE, Mentes JC, Pike NA, Phillips LR: 

Acculturation, medication adherence, lifestyle behaviors, and blood pressure 

control among Arab Americans. J Transcult Nurs 2016; 27(1): 57–64. 

16. Tami SH, Reed DB, Boylan M, Zvonlovic A: Assessment of the effect of 

acculturation on dietary and physical activity behaviors of Arab mothers in 

Lubbock, Texas. Ethn Dis 2012; 22(2): 192–197. 

17. Jadalla AA, Hattar M, Schubert CC: Acculturation as a predictor of health 

promoting and lifestyle practices of Arab Americans: A descriptive study. Journal 

of Cultural Diversity 2015; 22(1): 15–22. 

18. Abou El Hassan D, Hekmat S: Dietary acculturation of Arab immigrants in the 

Greater Toronto Area. Canadian Journal of Dietetic Practice and Research: A 

Publication of Dietitians of Canada 2012; 73(3): 143–146. 



108 

 

19. United States Census Bureau: Foreign-Born. [Cited July 2, 2019]; available from: 

https://www.census.gov/topics/population/foreign-born/about.html  

20. American-Arab Anti-Discrimination Committee: Facts about Arabs and the Arab 

world: What is the Arab world? [Cited November 29, 2009]; available from: 

https://www.adc.org/facts-about-arabs-and-the-arab-world/.   

21. Huffman MD, Capewell S, Ning H, Shay CM, Ford ES, Lloyd-Jones DM: 

Cardiovascular Health Behavior and Health Factor Changes (1988–2008) and 

Projections to 2020 Results from the National Health and Nutrition Examination 

Surveys. Circulation 2012: 125(21): 2595–2602. 

22. Ford ES, Greenlund KJ, Hong Y: Ideal cardiovascular health and mortality from 

all causes and diseases of the circulatory system among adults in the United 

States. Circulation 2012; 125(8): 987–995. 

23. Centers for Disease Control and Prevention: Adult BMI Calculator: Metric. [nd]; 

available from: 

http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/metric_bmi_calculat

or/bmi_calculator.html. 

24. Ainsworth BE, Haskell WL, Herrmann SD, Meckes N, Bassett JR DR, Tudor-

Locke C, Greer JL, Vezina J, Whitt-Glover MC, Leon AS: 2011 Compendium of 

Physical Activities: A second update of codes and MET values. Med Sci Sports 

Exerc 2011; 43(8): 1575–1581. 

https://www.census.gov/topics/population/foreign-born/about.html
https://www.adc.org/facts-about-arabs-and-the-arab-world/
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/metric_bmi_calculator/bmi_calculator.html
http://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/metric_bmi_calculator/bmi_calculator.html


109 

 

25. Centers for Disease Control and Prevention: General physical activities defined 

level of intensity. [2013] available from: 

https://www.cdc.gov/nccdphp/dnpa/physical/pdf/PA_Intensity_table_2_1.pdf 

26. United States Department of Agriculture: Agricultural Research Service: National 

Nutrient Database for Standard Reference Release 28 Food Composition Tables. 

[nd]; available from: https://ndb.nal.usda.gov/ndb/search 

27. IBM: SPSS Software (v. 25.0). Armonk, NY: Author; 2017  

28. Centers for Disease Control and Prevention: (2017). Smoking & tobacco use: 

Current cigarette smoking among adults in the United States. [Cited February 4, 

2019]; available from: 

https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/i

ndex.htm#states 

29. Haddad L, El-Shahawy O, Shishani K, Madanat H, Alzyoud S: Cigarette use 

attitudes and effects of acculturation among Arab immigrants in USA: A 

preliminary study. Health 2012; 4(10): 785–793. 

30. Folsom AR, Yatsuya H, Nettleton JA, Lutsey PL, Cushman M, Rosamond WD: 

Community prevalence of ideal cardiovascular health, by the American Heart 

Association definition, and relationship with cardiovascular disease incidence. 

JACC 2011; 57(16): 1690–1696.

https://www.cdc.gov/nccdphp/dnpa/physical/pdf/PA_Intensity_table_2_1.pdf
https://ndb.nal.usda.gov/ndb/search
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm#states
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm#states


110 

 

Table 1 Cardiovascular health measurements for adults ≥20 years of age 
a
 

 

Life’s Simple 7 Poor 
Score= 0 points

 
Intermediate 

Score= 1 point
 

Ideal 
Score= 2 points

 

Maintaining 

Healthy 

Weight 

BMI ≥30 kg/m
2 

BMI 25-29 kg/m
2 

BMI 18.5-25 kg/m
2 

Smoking 

Avoidance 
Current smoker Former ≤ 12 months Never/quit > 12 

months 
Being 

Physically 

Active 

None 1-149 min/wk mod or 

1-74 min/ wk vig or 1-

149 min/wk mod+vig 

150+ min/wk mod or 

75+ min/wk vig or 

150+ min/wk mod+vig 
Having a 

Healthy Diet 
0-1 components

 
2-3 components 4-5 components 

 
BMI = body mass index; kg/m

2
 = kilogram/meter square; min/wk = minutes/week; 

mod = moderate; vig = vigorous 
Source of Life’s Simple 7: [3] 
Source of scoring: [22] 
 
Healthy Diet components include: 

 Fruits and vegetables ≥4.5 cups a day 

 Fish ≥ two 3.5-ounce servings a week (preferably oily fish) 

 Fiber-rich whole grains (≥1.1 gram of fiber per 10 grams of carbohydrate) ≥ 

three 1-ounce-equivalent servings a day 

 Sodium <1500milligrams a day 

 Sugar-sweetened beverages ≤450 kilocalories (36 ounces) a week  
Source of healthy diet components: [3] 

 
a
 Adapted from American Heart Association Life’s Simple 7. 
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Table 2 Distribution of cardiovascular health behaviors among sample of 2
nd

 Arab Americans 

 
Variables Frequency (%) 

Overall Cardiovascular Health Behaviors
a
 (n = 318)  

Poor 147 (45.2) 

Intermediate 143 (44.0) 

Ideal 

 

28 (8.6) 

Body Mass Index (n = 325)  

Poor                  (≥30 kg/m
2
)

b
 45 (13.8) 

Intermediate     (>25 - <30 kg/m
2
)

b
 104 (32.0) 

Ideal                 (18.5 – 25 kg/m
2
)

b
 

 

176 (54.2) 

Smoking Status
c
 (n = 325)  

Poor/Intermediate 108 (33.2) 

Ideal 

 

217 (66.8) 

Physical activity Level (n = 319)  

Intermediate 68 (20.9) 

Ideal 

 

251 (77.2) 

Diet Components  

Vegetables & fruits Component (cups) (n = 315)  

<4.5 cups per day 69 (21.2) 

≥4.5 cups per day 

 

246 (75.7) 

Whole grains Component (servings) (n = 315)  

<3 servings per day 153 (47.1) 

≥3 servings per day 

 

162 (49.8) 

Sweetened beverages Component (servings) (n = 315)  

<4.5 servings per week 284 (87.4) 

≥4.5 servings per week 

 

31 (9.5) 

Fish Component (servings) (n = 325)  

<2 servings per week 184 (56.6) 

≥2 servings per week 

 

141 (43.4) 

Sodium Component (mg) (n = 325)  

<1500 mg per day 69 (21.2) 

≥1500 mg per day 

 

256 (78.8) 

Healthy Diet Components
d
 (n = 315)   

Poor (0-1 component) 29 (8.9) 

Intermediate (2-3 components) 201 (61.8) 

Ideal (4-5 components) 85 (26.2) 
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a
Overall Cardiovascular Health Behaviors (CVHBs) were categorized based on body 

mass index, smoking, physical activity, and diet health scores: poor overall CVHB if at 

least one poor health score; intermediate CVHB if at least one intermediate health scores 

with no ‘poor’ score’ but may have 0-3 ideal scores; ideal CVHB if all 4 health scores are 

ideal [30]  
b
 kg/m

2
 = kilograms/millimeter square 

c
 poor and intermediate smoking categories were combined b/c of small cell for 

intermediate smoking category 
d
Healthy diet components include: fruits and vegetables ≥4.5 cups a day, fish ≥ two 3.5 

ounce servings a week, fiber-rich whole grains ≥ 3 one ounce servings a day, sugar-

sweetened beverages ≤4.5 servings a week, and sodium <1500mg a day [3] 
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Table 3 Associations between sample characteristics and overall cardiovascular health behaviors 

 

Variables  Overall CVHB
a 

 

(n = 318) 

ꭓ
b
 Overall CVHB

a
 

Poor vs Ideal 

OR
c
 (95% CI)

d
 

Overall CVHB
a
 

Interm
e
 vs Ideal 

OR
c
 (95% CI)

d
 

 Poor 

(n = 147) 

n (%) 

Interm
e
 

(n = 143) 

n (%) 

Ideal 

(n = 28) 

n (%) 

   

Age 

(n = 318) 

   2.9   

<35 108 (43.7) 117 (47.4) 22 (8.9)  Reference Reference 

≥35 

 

39 (54.9) 26 (36.6) 6 (8.5)  1.55 (0.55-4.31) 1.00 (0.36-2.81) 

Sex 

(n = 318) 

   31.3
*
   

Female 75 (35.4) 117 (55.2) 20 (9.4)  Reference Reference 

Male 

 

72 (67.9) 26 (24.5) 8 (7.5)  3.41 (1.32-8.81)* 0.76 (0.29-2.03) 

Religious 

affiliation  

(n = 315) 

   3.9   

Muslim 81 (46.8) 82 (47.4) 10 (5.8)  Reference Reference 

Christian 65 (45.8) 60 (42.3) 17 (12.0)  0.34 (0.14-0.84)* 0.45 (0.19-1.09) 

 

a
CVHB = Cardiovascular Health Behaviors; 

b
ꭓ = chi-square test; 

c
OR = Odds Ratio; 

 d
CI 

= Confidence Interval; 
e
Interm = Intermediate; rounded values to one decimal; 

*
p <.05; 

reference was the ideal category 
a
Cardiovascular Health Behaviors (CVHBs) were categorized based on body mass index, 

smoking, physical activity, and diet health scores: poor CVHB if at least 1-4 poor health 

scores, intermediate CVHB if at least 1-4 intermediate health scores but no poor scores 

and can be 0-3 ideal scores, ideal CVHB if all 4 ideal health scores [30]  
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Table 4 Associations between sample characteristics and body mass index 

 
Variables BMI

c
 ꭓ

d
 BMI

c
 

Poor vs Ideal 

OR
a
 (95% CI)

b
 

BMI
c
 

Interm
e
 vs Ideal 

OR
a
 (95% CI)

b
 

 Poor 

n (%) 

Interm
e
 

n (%) 

Ideal 

n (%) 

   

Age  

(n = 325)  

   9.3
*
   

<35 27 (10.7) 83 (32.9) 142 (56.3)  Reference Reference 

≥35 

 

18 (24.7) 21 (28.8) 34 (46.6)  3.04 (1.40-6.59)* 1.23 (0.63-2.38) 

Sex  

(n = 325) 

   8.7
*
   

Female 26 (12.0) 61 (28.1) 130 (59.9)  Reference Reference 

Male 

 

19 (17.6) 43 (39.8) 46 (42.6)  2.28 (1.01-5.12)* 2.62 (1.41-4.87)* 

Religious 

affiliatio

n  

(n = 322) 

   9.9
*
   

Muslim 20 (11.3) 70 (39.5) 87 (49.2)  Reference Reference 

Christian 

 

25 (17.2) 34 (23.4) 86 (59.3)  0.72 (0.33-1.60) 0.38 (0.21-0.68)* 

Smoking 

Status  

(n = 325) 

   0.8   

Ideal 31 (14.3) 66 (30.4) 120 (55.3)  Reference Reference 

Poor/ 

Interm
e
 

 

14 (13.0) 38 (35.2) 56 (51.9)  0.53 (0.23-1.22) 0.80 (0.44-1.44) 

Physical 

activity 

Level  

(n = 319) 

   0.4   

Ideal 34 (13.5) 79 (31.5) 138 (55.0)  Reference Reference 

Interm
e
 

 

9 (13.2) 24 (35.3) 35 (51.5)  0.91 (0.38-2.22) 1.03 (0.55-1.94) 

Healthy 

Diet  

(n = 315) 

   2.3   

Ideal 12 (14.1) 26 (30.6) 47 (55.3)  Reference Reference 

Poor 6 (20.7) 7 (24.1) 16 (55.2)  2.21 (0.63-7.69) 0.69 (0.23-2.02) 

Interm
e
 25 (12.4) 69 (34.3) 107 (53.2)  1.20 (0.52-2.78) 1.13 (0.61-2.10) 
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a
OR = Odds Ratio; 

 b
CI = Confidence Interval; 

 c
BMI = Body Mass Index; 

 d
ꭓ = 

chi-square test; 
e
Interm = Intermediate; rounded values to one decimal; 

*
p <.05; 

reference was the ideal category 
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Table 5 Associations between sample characteristics and smoking status  

 
Variables Smoking Status ꭓ

c
 Smoking Status 

Poor/Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

 Poor/Intermediate 

n (%) 

Ideal 

n (%) 

  

Age 

   (n = 325)  

  0.0  

<35 84 (33.3) 168 (66.7)  Reference 

≥35 

 

24 (32.9) 49 (67.1)  0.89 (0.46-1.72) 

Sex 

    (n = 325)  

  36.3
*
  

Female 48 (22.1) 169 (77.9)  Reference 

Male 

 

60 (55.6) 48 (44.4)  5.19 (2.88-9.20)* 

Religious 

affiliation  

   (n = 322)  

  0.1  

Muslim 60 (33.9) 117 (66.1)  Reference 

Christian  

 

47 (32.4) 98 (67.6)  0.55 (0.30-1.00) 

BMI
d
  

   (n = 325) 

  .8  

Ideal 56 (31.8) 120 (68.2)  Reference 

Poor 14 (31.1) 31 (68.9)  0.58 (0.26-1.31) 

Intermediate 

 

38 (36.5) 66 (63.5)  0.83 (0.46-1.48) 

Physical activity 

   (n = 319) 

  0.0  

Ideal 83 (33.1) 168 (66.9)  Reference 

Intermediate 

 

22 (32.4) 46 (67.6)  1.01 (0.53-1.93) 

Healthy Diet  

   (n = 315) 

  4.3  

Ideal 36 (42.4) 49 (57.6)  Reference 

Poor 9 (31.0) 20 (69.0)  0.73 (0.26-2.03) 

Intermediate 

 

60 (29.9) 141 (70.1)  0.65 (0.35-1.18) 

 
a
OR = Odds Ratio; 

 b
CI = Confidence Interval; 

c
ꭓ = chi-square test; 

d
BMI = Body 

Mass Index; rounded values to one decimal; 
*
p <.05; reference was the ideal 

category 
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Table 6 Associations between sample characteristics and physical activity level 

 

Variables Physical Activity Level ꭓ
c
 Physical Activity Level 

Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

 Intermediate 

n (%) 

Ideal 

n (%) 

  

Age  

   (n = 319)  

  0.0  

<35 53 (21.4) 195 (78.6)  Reference 

≥35 

 

15 (21.1) 56 (78.9)  1.52 (0.74-3.13) 

Sex  

   (n = 319)  

  0.0  

Female 46 (21.5) 168 (78.5)  Reference 

Male 

 

22 (21.0) 83 (79.0)  1.18 (0.58-2.37) 

Religious 

affiliation  

   (n = 316) 

  13.1
*
  

Muslim 51 (29.0) 125 (71.0)  Reference 

Christian 

 

17 (12.1) 123 (87.9)  0.35 (0.18-0.69)* 

BMI
d
  

   (n = 319) 

  0.4  

Ideal 35 (20.2) 138 (79.8)  Reference 

Poor 9 (20.9) 34 (79.1)  0.94 (0.39-2.30) 

Intermediate 

 

24 (23.3) 79 (76.7)  0.99 (0.53-1.90) 

Smoking Status  

   (n = 319) 

  0.0  

Ideal 46 (21.5) 168 (78.5)  Reference 

Poor/ 

Intermediate 

 

22 (21.0) 83(79.0)  0.99 (0.51-1.92) 

Healthy Diet  

   (n = 315) 

  11.1
*
  

Ideal 9 (10.6) 76 (89.4)  Reference 

Poor 11 (37.9) 18 (62.1)  4.40 (1.51-12.81)* 

Intermediate 

 

47 (23.4) 154 (76.6)  2.33 (1.04-5.20)* 

 
a
OR = Odds Ratio; 

 b
CI = Confidence Interval; 

c
ꭓ = chi-square test; 

d
BMI = Body Mass 

Index; rounded values to one decimal; 
*
p <.05; reference was the ideal category 
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Table 7 Associations between sample characteristics and healthy diet components 

 
Variables Healthy Diet Components ꭓ

c
 Diet 

Poor vs Ideal 

OR
a
 (95% CI)

b
 

Diet 

Interm
d
 vs Ideal 

OR
a
 (95% CI)

b
 

 Poor 

n (%) 

Interm
d
 

n (%) 

Ideal 

n (%) 

   

Age 

(n = 315)  

   6.2
*
   

<35 25 (10.2) 161 (66.0) 58 (23.8)  Reference Reference 

≥35 

 

4 (5.6) 40 (56.3) 27 (38.0)  0.42 (0.12-1.47) 0.65 (0.34-1.23) 

Sex  

(n = 315) 

   2.1   

Female 21 (9.9) 139 (65.6) 52 (24.5)  Reference Reference 

Male 

 

8 (7.8) 62 (60.2) 33 (32.0)  1.20 (0.40-3.61) 1.09 (0.57-2.07) 

Religious 

affiliation  

(n = 312) 

   8.2
*
   

Muslim 20 (11.6) 116 (67.4) 36 (20.9)  Reference Reference 

Christian 

 

9 (6.4) 83 (59.3) 48 (34.3)  0.67 (0.24-1.91) 0.86 (0.47-1.57) 

BMI
e
  

(n = 315) 

   2.3   

Ideal 16 (9.4) 107 (62.9) 47 (27.6)  Reference Reference 

Poor  6 (14.0) 25 (58.1) 12 (27.9)  2.03 (0.58-7.03) 1.18 (0.51-2.73) 

Interm
d
 

 

7 (6.9) 69 (67.6) 26 (25.5)  0.72 (0.25-2.12) 1.15 (0.62-2.13) 

Smoking 

Status  

(n = 315) 

   4.3   

Ideal 20 (9.5) 141 (67.1) 49 (23.3)  Reference Reference 

Poor/ 

Interm
d
 

 

9 (8.6) 60 (57.1) 36 (34.3)  0.71 (0.26-1.93) 0.67 (0.36-1.23) 

Physical 

activity  

(n = 315) 

   11.1
*
   

Ideal 18 (7.3) 154 (62.1) 76 (30.6)  Reference Reference 

Interm
d
 

 

11 (16.4) 47 (70.1) 9 (13.4)  4.20 (1.44-12.29)* 2.26 (1.02-5.03)* 

 
a
OR = Odds Ratio; 

 b
CI = Confidence Interval; 

c
ꭓ = chi-square test;

d
Interm = 

Intermediate; 
e
BMI = Body Mass Index; rounded values to one decimal; 

*
p <.05; 

reference was the ideal category 

 



119 

 

CHAPTER FIVE: MANUSCRIPT TWO RESULTS 

Psychological Flexibility as a Mediator 

This chapter briefly summarizes the results of testing psychological flexibility as 

a mediator for the relationship between acculturative stress and cardiovascular (CV) 

health behaviors. 

Summary of Manuscript Two 

This manuscript describes the relationships of acculturative stress, psychological 

flexibility, and the outcome variables. Overall, acculturative stress levels were low 

(M=16, SD=14) and psychological flexibility levels were high (M=16, SD=9) in this 

sample. Acculturative stress levels were higher in younger, female, and Muslim 

participants than older, male, and Christian participants. On the other hand, psychological 

flexibility levels were lower in females and Muslim participants than males and Christian 

participants.  

Acculturative stress was significantly different across overall CV health 

behaviors, smoking status, and healthy diet components. Participants with higher 

acculturative stress levels were more likely to have intermediate overall CV health 

behaviors and poor or intermediate diet components. However, participants with higher 

acculturative stress were less likely to smoke.  
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Psychological flexibility was significantly different across smoking status and 

healthy diet components. Participants with lower psychological flexibility were more 

likely to smoke. In comparison to the ideal diet group, for every one-unit increase in PF 

scores (i.e., increasingly less PF), the odds of having intermediate diet decreased. Further, 

psychological flexibility was found to be a significant partial mediator of the 

relationships between acculturative stress and poor/intermediate smoking status and 

intermediate healthy diet components.  
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Abstract 

Introduction: Cardiovascular health behaviors of second generation Arab Americans are 

poorly understood. This study examined the effects of acculturative stress and 

psychological flexibility on cardiovascular health behaviors among second generation 

Arab Americans. 

Methodology: In a cross-sectional study, survey data were collected at local mosques, 

churches, and a university campus. Cardiovascular health behaviors (CVHB) were 

measured with a questionnaire based upon the American Heart Association (AHA) Life’s 

Simple7. Acculturative stress and psychological flexibility were assessed using reliable 

and valid measures. 

Results: Participants (N=325) with higher acculturative stress were significantly more 

likely to report intermediate overall CVHB (OR=1.06; 95% CI=1.01-1.11) and poor to 

intermediate diet (OR=1.08; 95% CI=1.03-1.12, OR=1.06; 95% CI=1.03-1.09, 

respectively). Psychological flexibility partially mediated poor/intermediate smoking 

(OR=1.04; 95% CI=1.01-1.07) and intermediate diet (OR=0.95; 95% CI=0.91-0.98) 

scores. 

Discussion: Culturally sensitive interventions to promote cardiovascular health in second 

generation populations may consider the role of acculturation. 

 

Keywords 

cardiovascular disease; psychological flexibility; acculturative stress; immigrants; Arab 

American  
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Introduction 

The prevalence of cardiovascular disease (CVD) is 36.6% in the US adult 

population (Benjamin et al., 2018). Promoting cardiovascular health behaviors (CVHB) 

may contribute to CVD prevention. The CVHB include maintaining healthy weight, 

smoking avoidance, being physically active, and having a healthy diet (Benjamin et al., 

2018). The American Heart Association (AHA) has ranked these behaviors as poor, 

intermediate, or ideal (Lloyd-Jones et al., 2010). There are scant studies on Arab 

American (ArAm) CV health (El-Sayed & Galea, 2009), particularly among the second 

generation. In recent years, the ArAm community has grown (Arab American Institute, 

2018); their increasing CVD risk may contribute to morbidity, mortality, and healthcare 

costs (El-Sayed & Galea, 2009). 

Background 

The majority of the 3.7 million ArAm living in the US are second generation 

citizens born in this country (Arab American Institute, 2018). Arab Americans are a 

diverse community representing 22 Arabic-speaking countries, mainly Lebanon, Syria, 

Palestine, Egypt, and Iraq. This minority population is included in the ‘White, non-

Hispanic’ racial category by the US government (Arab American Institute, 2018). 

However, ArAm may have significant cultural differences and may be differentiated from 

the larger ‘white’ population by psycho-socio-cultural health determinants (Jadalla & 

Lee, 2012). 

As immigrants adjust to a new culture, the process of acculturation may involve 

psycho-socio-cultural conflicts that precipitate acculturative stress (AS) (Berry, 2005). 
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Generally, the acculturative stressors may include social, attitudinal, familial, and 

environmental factors (Mena, Padilla, & Maldonado, 1987). For second generation 

ArAm, there may be conflicts in balancing the differing value systems of their parents 

and peers; intergenerational conflicts or contradictory identities may contribute to undue 

stress (Amer & Hovey, 2007; Goforth, Pham, Chun, Castro-Olivo, & Yosai, 2016). The 

findings from research on AS among ArAm have been inconsistent.  In studies of first 

generation Muslim adolescents, respondents with higher Arab affiliation and stronger 

religious beliefs reported lower AS (Goforth, Oka, Leong, & Denis, 2014; Goforth et al., 

2016). In a sample of second generation ArAm, older, female, and Muslim participants 

reported higher Arab ethnic practices; however, the degree of AS was not significantly 

different across demographic subgroups (Amer & Hovey, 2007). 

Studies of the relationships between acculturation and cardiovascular health 

behaviors (CVHB) have also produced inconsistent findings. Higher levels of American 

acculturation were significantly associated with higher reports of physical activity, 

mainly in first generation ArAm (Jadalla, Hattar, & Schubert, 2015; Tailakh et al., 2016). 

Aqtash and van Servellen (2013) studied lifestyle behaviors among first generation 

ArAm and found the least reported behavior to be physical activity. However, an Arab 

perception that physical activity is an integrated task in daily work or chores (instead of a 

structured exercise program) may explain reports of low physical activity (Aqtash & van 

Servellen, 2013; Tailakh et al., 2016). In a qualitative study of acculturation, first 

generation ArAm mothers reported that their children preferred to eat American fast 
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foods (Tami et al., 2012). The existing literature does not adequately differentiate results 

that provide data on physical activity and diet among second generation Arab Americans. 

Several studies explored second generation ArAm acculturation and their 

smoking habits. Waterpipe smoking is common in ArAm, particularly among school-age 

and university students (Akl et al., 2011). Perceptions of waterpipe smoking as relaxing 

and less harmful than cigarettes may contribute to its increased prevalence among ArAm 

(Grekin & Ayna, 2012; Kassem et al., 2015). Kassem and colleagues (2015) found that 

second generation ArAm tend to start smoking waterpipe before they turn 18 years of 

age; their likelihood of smoking was associated with having friends and family members 

who were smokers. 

As an individual acculturates into a new culture and experiences stress, personal 

health behaviors may be compromised (Bond et al., 2011; Jadalla & Lee, 2012). 

Psychological flexibility (PF) has been defined as one’s ability to keep in contact with 

one’s own thoughts and emotions (in the present moment) and choose behaviors that 

align with one’s own meaningful values (Bond et al., 2011). Butryn and colleagues 

(2011) reported that college students with higher PF reported a significant increase in 

physical activity. Conversely, overweight and obese adults with lower PF scores reported 

significantly more distress-related overeating episodes (Schaumberg et al., 2016). In a 

study of smokers with early relapse, participants with higher PF levels prior to a quit 

attempt had greater success with smoking cessation (Minami et al., 2015). 

Psychological flexibility has been examined as a mediator on different CV health 

outcomes. In a sample of adults, Kingston and colleagues (2010) found that PF mediated 
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the relationship between childhood trauma and behavioral problems such as smoking and 

binge eating. In its role as a mediator, PF contributed to decreases in smoking (Gifford et 

al., 2004), lower BMI (Gifford & Lillis, 2009), and reduced psychological distress and 

body weight (Forman et al., 2013; Lillis, Hayes, Bunting, & Masuda, 2009). The role of 

psychological flexibility in CVHB and CVD prevention among ArAm has not been 

adequately explored. 

The CVHB of second generation ArAm may be affected by psycho-socio-cultural 

factors such as acculturative stress and psychological flexibility. In this report, the role of 

PF as a mediator for the relationship between acculturative stress and CVHB among 

second generation ArAm adults is described. 

Methods 

This cross-sectional survey study tested the effects of AS and PF on the overall 

CVHB, and each of four CVHB separately, in a sample of second generation Arab 

American adults. The four CVHB were BMI, smoking status, physical activity level, and 

healthy diet components. 

Sample and Participants Selection 

A convenience sample of second generation ArAm adults was recruited from 

local churches, mosques, and a university campus in the greater Washington DC region. 

Second generation ArAm are US-born people with at least one foreign-born parent 

(United States Census Bureau, 2016) from any one of the 22 Arabic-speaking countries 

(American-Arab Anti-Discrimination Committee, 2009). The age criterion was consistent 

with Life’s Simple 7 (LSS) definition for adults (Lloyd-Jones et al., 2010); participants 
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were at least 20 years of age. To be eligible, the participants were able to communicate 

fluently in spoken and written English. Individuals with a history of CVD were excluded. 

In accordance with AHA, history of CVD includes coronary heart disease (angina 

pectoris or myocardial infarction), heart failure, and/or stroke (Lloyd-Jones et al., 2010). 

Those who were pregnant, breastfeeding, or had a recent delivery within the past three 

months were also excluded to avoid potential effects on self-reported weight (Huffman et 

al., 2012). 

Procedures 

In an effort to test the clarity, readability, and layout of the survey, a pilot with 15 

ArAm adults was conducted. Subsequently, an electronic version of the revised survey 

tool (developed and delivered with the Qualtrics [2017] software) was completed by 10 

adult volunteers to detect potential technology problems. Based on these evaluative 

pilots, appropriate edits were made. 

Data were collected between February and August 2018 at three churches, two 

mosques, and a university campus in the Washington DC metropolitan region. 

Participants were recruited through flyers, face-to-face recruitment, and snowball 

sampling. Although participants were given a choice of completing a paper and pencil 

survey or using an electronic device, all participants chose to complete the electronic 

survey. It took respondents about 20-30 minutes to complete the survey. 

Measures 



128 

 

The survey included the demographic questionnaire and three self-administered 

instruments to assess the main study variables. The demographic characteristics collected 

were age, sex, parents’ country of birth, religious affiliation, and educational level. 

Acculturative stress. Acculturative stress was measured by the Social, 

Attitudinal, Familial, and Environmental Acculturative Stress Scale-Revised (SAFE-R) 

(Amer, 2005). This 28-item self-report instrument consists of 17 items to measure AS in 

social, attitudinal, familial, and environmental circumstances. Specifically, 7 items 

measure perceived discrimination against immigrants (Mena et al., 1987) and 4 items 

were recently added to address specific ArAm cultural stressors (Amer, 2005). The 

SAFE-R has demonstrated acceptable construct, convergent, and discriminant validity 

(Joiner & Walker, 2002). The SAFE-R has good construct validity and reliability in 

ArAm samples (Amer, 2002; Amer, 2005). Participants are asked to respond on a 4-point 

Likert scale (0-3): 0 (not at all stressful/have not experienced) up to 3 (very stressful). An 

example of an item is “My family does not want me to move away but I would like to” 

(Amer, 2005). The total scores can range 0-84, with higher scores indicating higher AS 

(Amer, 2005). This sample demonstrated a Cronbach’s alpha of .94, indicating a good 

internal reliability. 

Psychological flexibility. Psychological flexibility was measured using the 

Acceptance and Action Questionnaire-II (AAQ-II) (Bond et al., 2011). This 7- item self-

report instrument reflects the respondent’s own ability to ‘remain in the present moment’ 

and committed to valued behaviors (Bond et al., 2011). The instrument has demonstrated 

good predictive, convergent, and discriminant validity (Bond et al., 2011). Participants 
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respond using a 7-point Likert scale (1-7): 1 = never true up to 7 = always true. An 

example item is “My painful experiences and memories make it difficult for me to live a 

life that I would value” (Bond et al., 2011). The possible total scores range 7-49, with 

higher scores indicating lower PF levels (Bond et al., 2011). This sample demonstrated a 

Cronbach’s alpha of .93, indicating good internal reliability.  

Cardiovascular health behaviors. The dependent variables, cardiovascular 

health behaviors, were measured by a Cardiovascular Health Behaviors Questionnaire 

that was adapted for this study in alignment with the AHA’s Life’s Simple 7 definitions. 

The tool included self-report questions about four CVHB: maintaining healthy weight, 

smoking avoidance, being physically active, and having a healthy diet. The CVHB were 

categorized as poor, intermediate, or ideal based on defined cutoffs for each of the four 

behaviors (Lloyd-Jones et al., 2010). The CVHB measurements and cutoffs had been 

reported elsewhere (Merizian et al., in review). Each CVHB was given a score: poor (0 

point), intermediate (1 point), or ideal (2 points). The total scores for the combined 

CVHB could range 0-8, with higher scores corresponding to more ideal CVHB (Ford et 

al. 2012). 

Body mass index. The BMI was calculated by the participant’s self-reported 

weight (pounds or kilograms) and height (inches or centimeters), using the formula of 

“kg/m
2
” (Centers for Disease Control, n.d.). 

Smoking status. The variable ‘smoking avoidance’ was assessed with a single 

item asking if currently smoking, or quit smoking (< or > one year), or never smoked 

(Lloyd-Jones et al., 2010). Smoking behaviors included cigarettes, cigars, pipes, or 
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waterpipe, regardless of amount or frequency. Smoking status was recategorized; 

‘intermediate’ and ‘poor’ smoking status were combined into a ‘poor/intermediate’ 

category due to small cell size. 

Physical activity level. Being physically active was assessed by the participant’s 

self-report of the time spent each week on a variety of moderate or vigorous physical 

activities. The Compendium of Physical Activity was used to select these activities and 

quantify their physical activity energy expenditure in a metabolic equivalent (MET: the 

ratio of activity to resting energy expenditure rates) (Ainsworth et al., 2011). The Centers 

for Disease Control (2013) physical activity intensity level classifications were applied to 

categorize each physical activity as moderate (3-6 METs) or vigorous (>6 METs). The 

average minutes spent per week were calculated for both the moderate and vigorous 

physical activities. 

Healthy diet components. The fourth dependent variable, ‘having a healthy diet’ 

was assessed by self-reporting of the number of servings consumed from a list of 

common food items. Specific food items were based on the AHA’s LSS five healthy diet 

components (Lloyd-Jones et al., 2010), taking into consideration the ArAm diet. Daily 

servings of vegetables, fruits, and whole grains were recorded; further, weekly servings 

of sugar-sweetened beverages and fish were self-reported. The participants were also 

asked to report on the number and frequency of servings of salt-containing foods and 

drinks. The online United States Department of Agriculture (USDA) Food Composition 

Tables were used to determine the daily intake of sodium (mg) for each food item 

(USDA Food Composition Databases, n.d.). 
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Demographics. In preparation for data analysis, several demographic variables 

were recategorized to account for small cell size. Age was grouped into two categories as 

the sample was predominantly young (i.e. <35 years old). Parents’ country of birth was 

transformed into a variable, referred to as ‘parentage’ (either one or two Arabic parents). 

For religious affiliation, the ‘atheist/agnostic/none’ category was deleted from the data 

analysis with only three responses. The education categories of ‘some high-school 

education’ and ‘high-school diploma’ were combined into ‘high-school or less’ due to 

low responses number per category. 

Approval from a university Institutional Review Board and each study site 

gatekeeper’s permission were obtained before data collection. Each survey began with an 

informed consent page; survey completion implied voluntary consent. All responses were 

anonymous. 

Statistical Analysis 

For the physical activity, fruits, vegetables, whole grains, and sweetened 

beverages responses with less than 5% missing data, mean imputation was not needed. 

However, for the fish, salt, AS, and PF responses, the mean replaced the 5-15% missing 

data. Descriptive analyses were used to describe the sample characteristics. Bivariate 

analyses were performed to determine the associations among the main measures and 

CVHB. The Kruskal Wallis H and Mann-Whitney U tests were conducted to examine 

any significant differences in AS and PF across the overall CVHB, BMI, smoking status, 

physical activity, healthy diet, and demographic characteristics. Study site and parentage 

were not included in subsequent analyses due to insignificant differences. 
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In order to determine the effects of AS and PF on the CVHB, binary and 

multinomial logistic regression models were built. Further, logistic regression was 

conducted to assess PF as a mediator for the relationship between AS and CVHB in three 

steps. In the first model, AS was entered into the model to be examined as a predictor of 

CVHB. In the simple linear regression model, AS was entered as a predictor of 

psychological flexibility (β = .41, p = .00). In the second model, AS and PF were entered 

at the same time as predictors of CVHB (Baron & Kenny, 1986). Sobel test was 

calculated to confirm mediation effect significance (Preacher, 2019). All analyses were 

performed with SPSS (v.25 for Windows).  

Results 

Sample Characteristics 

The sample consisted of second generation ArAm (N=325) with a mean age of 29 

years, ages ranging 20-79 years old (Table 1). An estimated 75% of the respondents were 

under the age of 35 years and a majority was females. The sample almost had an equal 

number of Muslim and Christian respondents. About 80% of the sample had both parents 

born in one of the Arabic countries with the majority from Palestine. Almost half of the 

sample was recruited from a university campus (n=148), and nearly equal numbers from 

local churches and mosques. Most of the participants (n=217) were referred by a friend or 

a relative. 

The mean score on the acculturative stress (AS) tool (M=16, range 0-74) was 

relatively low. Alternatively, the mean score for psychological flexibility (PF) (M=16, 

range 7-48) suggested high levels for the sample. 
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The majority of the respondents had poor (46%) to intermediate (45%) overall 

CVHB (Table 2). Almost half of the sample had ideal BMI and nearly one third had an 

intermediate BMI. At least two thirds of the participants reported ideal smoking status 

and physical activity. One third of the sample had ideal diet components, and nearly two 

thirds reported an intermediate diet. 

Bivariate Analyses 

Kruskal Wallis H and Mann-Whitney U tests tested for any significant differences 

in AS and PF across demographic and CVHB groups (Table 2). Younger, female, and 

Muslim participants had significantly (p < .05) higher AS than their counterparts. Male 

and Christian participants had significantly (p < .05) higher PF than female and Muslim 

participants. There were significant differences (p < .05) in AS across overall CVHB, 

smoking status, and diet groups. However, there were no significant differences in PF 

across the CVHB or age groups. 

Hierarchical Logistic Regression Analyses for Acculturative Stress 

Hierarchical logistic regression models showed significant effects of AS on 

overall CVHB, smoking status, and diet. For every one-unit increase in AS scores, the 

odds were higher for having intermediate than ideal overall CVHB (Table 3). As shown 

in Table 3, the participants with higher AS scores, were less likely to be smokers. 

Additionally, when compared to the ideal group, those with higher AS scores were more 

likely to have poor or intermediate diet than those with lower AS scores (Table 3). 

Hierarchical Logistic Regression Analyses for Psychological Flexibility as a 

Mediator 
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Using hierarchical logistic regression models, two models were conducted to 

assess PF as a mediator for the relationship between AS and CVHB (Tables 3, 4). 

Although PF evidenced a significant partial mediation effect on smoking status and 

intermediate diet, there were no mediation effects for overall CVHB, BMI, or physical 

activity. In the second model (Table 3), for every one-unit increase in PF scores (i.e., less 

PF level), the odds of being a smoker increased. Sobel test of 12.9 indicated a significant 

(p = 0.0) partial mediation. Further, compared to the ideal diet group, for every one-unit 

increase in PF scores (i.e., less PF levels), the odds of having intermediate diet decreased 

in the second model (Table 3). Sobel test was 12.77 (p = 0.0), indicating significant 

partial mediation effect. Yet, there was no significant effect of PF on poor diet. 

Discussion 

This sample reported relatively low mean PF scores (indicating higher 

psychological flexibility) than other studies (Lillis et al., 2009; Minami et al., 2015; 

Schaumberg et al., 2016; Tapper et al., 2009). The high levels of PF in this study may be 

indicative of younger, healthy adults who may be mindful and committed to healthier 

CVHB. 

In this study, the participants’ higher PF levels decreased the likelihood to smoke. 

In other studies, higher PF levels increased the success in smoking cessation (Gifford et 

al., 2004; Minami et al., 2015). Further, higher PF level was related to developing a 

healthy diet and eating habits (Schaumberg et al., 2016). Yet, in this study lower PF level 

did not increase the likelihood to consume unhealthy diet, suggesting other contributors. 
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There were no significant effects of PF scores on the different outcome measures 

of overall CVHB, BMI, and physical activity in this sample. In other studies, higher PF 

levels were found to be significantly associated with increased physical activity and 

decreases in BMI (Butryn et al., 2011; Tapper et al., 2009). Psychological flexibility has 

also been found to mediate the relationship between acceptance-coping mechanisms and 

health outcomes such as BMI (Gifford & Lillis, 2009) and weight loss (Forman et al., 

2013; Lillis et al., 2009). 

Generally, the participants reported relatively low AS levels. The low AS in this 

sample of second generation ArAm may indicate more American culture integration 

since AS decreases as generational status increases (Mena et al., 1987). There were 

significant differences in AS levels across age, sex, and religious affiliation groups; 

younger, female, and Muslim participants had higher AS than older, male, and Christian 

participants. The young and female participants may be living with their parents and 

influenced by their parents’ traditions, impeding their American acculturation. Aroian 

(2006) reported that as the second generation children embrace both cultures, they may 

face conflicts with their parents on choice of peers especially if the peers were non-

Arabs. The younger women may struggle with obedience to their parents’ authority, and 

the unfairness of the double standards between the genders (Aroian, 2006). Additionally, 

female participants may face intergenerational conflicts on social-related relationships, 

especially with the opposite gender and honor-related issues such as marriage and dating 

(Rasmi, Daly, & Chuang, 2014). Another study of Muslim Arab American adolescents 
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found that younger participants with greater affiliation to the Arab culture had higher 

acculturative stress than older participants (Goforth et al., 2014). 

As Muslims integrate into the American culture, they may face discrimination due 

to their religious practices, especially following the World Trade Center attacks (Amer & 

Hovey, 2007). For example, women who wear the hijab (an overt indicator of their 

religion) may face discrimination in American society (Awad, 2010). Yet, in other 

studies, Muslim ArAm adolescents with greater affiliation to the Arab culture and strong 

religious affiliation experienced lower AS (Goforth et al., 2014; Goforth et al., 2016), 

perhaps due to their higher sense of belonging to – and support from – the Arab 

community. 

Contrary to the findings of previous studies (Akl et al., 2011; Kassem et al., 

2015), participants in this study predominantly reported an ideal smoking status. 

Perceiving waterpipe smoking as fun and not harmful may contribute to a greater 

propensity of waterpipe smoking, especially among the young ArAm (Grekin & Ayna, 

2012). In this sample, the respondents with higher AS levels did not have an increased 

likelihood to smoke; this may indicate other possible stressors may be important for 

participants who smoke. Such stressors may include daily life stressors or pressures to 

smoke from peers or family (Kassem et al., 2015). 

In this study, the participants with increased AS levels reported an increased 

likelihood to adopt a poor to intermediate diet, compromising overall CV health. 

Intergenerational conflicts may occur when parents primarily consume Arabic food and 
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their children favor American food (Tami et al., 2012); such conflicts may increase AS 

levels. 

There were no significant effects of AS scores on BMI and physical activity in 

this sample. First generation ArAm with American acculturation reported higher physical 

activity (Jadalla et al., 2015; Tailakh et al., 2016) and increased BMI (Tailakh et al., 

2016). According to some authors (Tailakh et al., 2016; Tami et al., 2012), high physical 

activity levels of the first generation ArAm was not necessarily in the form of an 

organized structured exercise program, but rather part of their daily home or work tasks 

or chores. 

Limitations 

The generalizability of results to second generation ArAm was limited due to the 

use of convenient sample and collecting data from one region. The lengthy questionnaire 

in this study may have contributed to participant fatigue or response bias. Inferring 

causation and temporal precedence of a mediator variable (e.g. PF) may not be warranted 

in cross-sectional studies (Baron & Kenny, 1986). Coping mechanisms are usually 

initiated after exposure to stressors. Psychological flexibility levels may depend on the 

acceptance or avoidance coping strategies adopted in response to a stressor (Bond et al., 

2011). The exclusion of low-intensity physical activities from the physical activity 

question might contribute to the lack of ‘poor physical activity level’ category. The lack 

of acculturation measures limited the explanation of some results. 
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Conclusion 

The scant research on the cardiovascular health of second generation ArAm 

leaves a gap in the knowledge base that needs to be closed. This study highlighted the 

associations of acculturative stress with poor to intermediate CVHB and components of a 

healthy diet. Further research is needed to explicate how coping strategies by ArAm to 

manage their stress may affect their cardiovascular health behaviors. Clear and consistent 

findings that clarify the role of psychological flexibility might contribute to the 

development of effective, culturally sensitive interventions to initiate and maintain ideal 

health behaviors. Multi-disciplinary teams of nutritionists, psychologists, providers, and 

nurses are needed to promote CVHB among minority and immigrant populations, 

including Arab Americans. Lastly, the development and psychometric testing of brief 

measures of the four CVHB might facilitate this research in community settings. 
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Table 1 

Distribution of Sample Characteristics (N=325) 

Characteristics Frequency 

(%) 

Mean (SD)
a
 

Age (n = 325)  29 (12) 

<35 252 (77.5)  

≥35 

 

73 (22.5)  

Sex (n = 325)   

Female 217 (66.8)  

Male 

 

108 (33.2)  

Religious affiliation (n = 322)   

Muslim 177 (54.5)  

Christian 

 

145 (44.6)  

Education (n = 325)   

High-school or less 82 (25.2)  

Associate degree 57 (17.5)  

Bachelors degree 150 (46.2)  

Graduate degree 

 

36 (11.1)  

Parentage
b
 (n = 325)   

One Arabic parent 56 (17.2)  

Two Arabic parents 

 

269 (82.8)  

Father country of birth (n = 325)   

Arabic countries 308 (94.8)  

Non-Arabic country
b
 

 

17 (5.2)  

Mother country of birth (n = 325)   

Arabic countries 286 (88.0)  

Non-Arabic country
b
 

 

39 (12.0)  

Study site (n = 325)   

University campus 148 (45.5)  

Churches 88 (27.1)  

Mosques 

 

89 (27.4)  

 
a
SD = Standard Deviation; rounded values to one decimal 

b 
these participants had one parent from Arabic countries ending up into categorizing parents’ 

country of birth into 2 categories variable b/c small cell size 
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Table 2 

Differences in Acculturative Stress and Psychological Flexibility by Cardiovascular 

Health Behaviors and Demographic Characteristics (N=325) 

 Overall CVHB
a
 (n = 318) Kruskal Wallis H 

 Poor 

n (%) = 147 (46) 

Mdn (IQR)
b
 

Intermediate 

n (%) = 143 (45) 

Mdn (IQR)
b
 

Ideal 

n (%) = 28 (9) 

Mdn (IQR)
b
 

 

AS
c 

11 (18) 16 (21) 10 (17.3) 10.5
*
 

PF
d
 16 (16) 14 (13) 14 (10.8) 1.3 

 

 BMI
e
 (n = 325) Kruskal Wallis H 

 Poor 

n (%) = 45 (14) 

Mdn (IQR)
b
 

Intermediate 

n (%) = 104 (32) 

Mdn (IQR)
b
 

Ideal 

n (%) = 176 (54) 

Mdn (IQR)
b
 

 

AS
c
 10 (19) 13 (18.3) 15 (19.3) 1.1  

PF
d
 14 (19) 13.5 (17) 16 (12.3) 0.7 

 

 Smoking Status (n = 325) Mann-Whitney U 

 Poor/Intermediate 

n (%) = 108 (33) 

Mdn (IQR)
b
 

Ideal 

n (%) = 217(67) 

Mdn (IQR)
b
 

 

AS
c
 10 (13.5) 16 (19.5) 9110.0

*
 

PF
d
 16 (15.8) 15 (13) 11583.5 

 

 Physical Activity Level (n = 319) Mann-Whitney U 

 Intermediate 

n (%) = 68 (21) 

Mdn (IQR)
b
 

Ideal 

n (%) = 251 (79) 

Mdn (IQR)
b
 

 

 

AS
c
 16 (17) 12 (19) 7335.0 

PF
d
 16 (13) 

 

14.5 (15) 8084.5 

 Healthy Diet Components (n = 315) Kruskal Wallis H 

 Poor 

n (%) = 29 (9) 

Mdn (IQR)
b
 

Intermediate 

n (%) = 201 (64) 

Mdn (IQR)
b
 

Ideal 

n (%) = 85 (27) 

Mdn (IQR)
b
 

 

AS
c
 19 (14.5) 15 (20) 9 (16) 19.2

*
 

PF
d
 19 (13.5) 14 (14) 15 (16.5) 3.7 

 

 Age (n = 322) Mann-Whitney U 

 <35 

n (%) = 252 (78) 

Mdn (IQR)
b
 

≥35 

n (%) = 73 (22) 

Mdn (IQR)
b
 

 

AS
c
 16 (20.5) 10 (11) 7225.5

*
 



150 

 

PF
d
 16 (15) 14 (13.5) 9107 

 

 Sex (n = 322) Mann-Whitney U 

 Female 

n (%) = 215 (67) 

Mdn (IQR)
b
 

Male 

n (%) = 107 (33) 

Mdn (IQR)
b
 

 

AS
c
 16 (19) 7 (15) 6838.5

*
 

PF
d
 16 (15) 10 (12) 8248

* 

 

 Religious affiliation (n = 322) Mann-Whitney U 

 Christian 

n (%) = 145 (45) 

Mdn (IQR)
b
 

Muslim 

n (%) = 177 (55) 

Mdn (IQR)
b
 

 

AS
c
 8 (14.5) 16 (19) 7217

*
 

PF
d
 13 (14) 16 (16) 10439

*
 

 
a
CVHB = Cardiovascular Health Behaviors; 

b
Mdn (IQR) = Median (Interquartile Range);  

% rounded to nearest whole number; other numbers rounded values to one decimal; 
c
AS = 

Acculturative Stress; 
d
PF = Psychological Flexibility; 

e
BMI = Body Mass Index; 

*
P <.05 
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Table 3 

Hierarchical Logistic Regression Testing for the Effects of Acculturative Stress 

and Psychological Flexibility on Cardiovascular Health Behaviors (N=325) 

Variables 

 

Model 1 Model 2 

 Overall Cardiovascular Health Behaviors 

 Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

AS
c
 

 

1.03 (0.99-1.07) 1.05 (1.01-1.09)* 1.02 (0.98-1.07) 1.06 (1.01-1.11)* 

PF
d 

 

  1.02 (0.96-1.07) 0.98 (0.92-1.03) 

 Body Mass Index 

 Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

AS
c
 

 

0.99 (0.96-1.01) 0.99 (0.98-1.02) 0.97 (0.94-1.00) 0.99 (0.97-1.02) 

PF
d 

 
  1.04 (0.99-1.08) 1.00 (0.97-1.04) 

 Smoking Status 

 Poor/Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

Poor/Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

AS
c
 

 

0.98 (0.96-0.99)* 0.96 (0.94-0.99)* 

PF
d 

 

 1.04 (1.01-1.07)* 

 Physical Activity Level 

 Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs Ideal 

OR
a
 (95% CI)

b
 

AS
c
 

 

0.98 (0.97-1.00) 1.02 (0.99-1.05) 

PF
d 

 
 0.99 (0.95-1.02) 

 Healthy Diet Components 

 Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

Poor vs Ideal 

OR
a
 (95% CI)

b
 

Intermediate vs 

Ideal 

OR
a
 (95% CI)

b
 

AS
c
 

 

1.06 (1.02-1.09)* 1.04 (1.02-1.06)* 1.08 (1.03-1.12)* 1.06 (1.03-1.09)* 

PF
d 

 

  0.96 (0.91-1.02) 0.95 (0.91-0.98)* 
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a
OR = Odds Ratio; 

 b
CI = Confidence Interval; 

c
AS = Acculturative Stress; 

d
PF = Psychological 

Flexibility; rounded values to one decimal; 
*
p <.05; reference was the ideal category 
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APPENDICES 

Appendix A 

The Arabic Countries Per Region 

 

 

 

Region Country 

North 

Africa 

Algeria, Egypt, Libya, Mauritania, Morocco, and Tunisia 

East Africa Comoros Islands, Djibouti, Somalia and Sudan 

Arabian 

Gulf 

Bahrain, Iraq, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab 

Emirates 

West Asia Jordan, Lebanon, Palestine, Syria, and Yemen 
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Appendix B 

Study Conceptual Framework 

 

 

 

 

 

 

 

 

  

Cardiovascular 

Health 

Behaviors 

Acculturative 

Stress 

Psychological 

Flexibility 
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Appendix C 

Cardiovascular Health Behaviors Questionnaire Definitions 

(Adapted from Life’s Simple 7 Definitions) 

 

 

 

Life’s Simple 7 Poor 
Score= 0 points

 
Intermediate 

Score= 1 point
 

Ideal 
Score= 2 points

 

Maintaining Healthy 

Weight 
BMI ≥30 kg/m

2 
BMI 25-29 kg/m

2 
BMI 18.5-25 kg/m

2 

Smoking Avoidance Current smoker Former ≤ 12 months Never/quit ≥ 12 

months 
Being Physically 

Active 
None 1-149 min/wk mod or 

1-74 min/ wk vig or 

1-149 min/wk 

mod+vig 

150+ min/wk mod or 

75+ min/wk vig or 

150+ min/wk 

mod+vig 
Having a Healthy 

Diet 
0-1 components

 
2-3 components 4-5 components 

BMI = body mass index; kg/m
2
 = kilogram/meter square; min/wk = minutes/week; mod = 

moderate; vig = vigorous 
Source of Life’s Simple 7: (Lloyd-Jones et al., 2010)  
Source of scoring: (Ford et al., 2012)  
Healthy Diet components include: 

 Fruits and vegetables ≥4.5 cups a day 

 Fish ≥ two 3.5-ounce servings a week (preferably oily fish) 

 Fiber-rich whole grains (≥1.1 gram of fiber per 10 grams of carbohydrate) ≥ three 1-

ounce-equivalent servings a day 

 Sodium <1500milligrams a day 

 Sugar-sweetened beverages ≤450 kilocalories (36 ounces) a week  
Source of healthy diet components: (Lloyd-Jones et al., 2010) 

 

  



156 

 

Appendix D 

Authors’ Permission for Use of Instruments 

 

 

 

Social, Attitudinal, Familial, Environmental Acculturative Stress Scale-Revised 

(SAFE-R) 

 

Permission request by email 

 

Date: February 19
th

, 2016 

Subject: SAFE-R 

 

Dear Dr Amer, 

 

I am a nursing PhD student at George Mason University, USA. I am working on my 

doctoral dissertation.  

I am studying acculturative stress in the adult Arab-Americans.  

I am interested in using the Social, Attitudinal, Familial, and Environmental 

Acculturative Stress (SAFE) Scale that you modified and used in your study "Amer, M. 

M. & Hovey, J. D. (2007) Socio-demographic differences in acculturation and 

mental health for a sample of 2nd generation/early immigrant Arab Americans. J 

Immigrant Minority Health, 9, 335-347".  

Do you give me permission to use it? How can I get a copy in English and Arabic with 

its scoring? 

 Your assistance in this matter is greatly appreciated. 

 

Sincerely, 

 

Randa Merizian, MSN, RN, PhD Candidate 

Adjunct Faculty, Clinical Instructor 

School of Nursing/George Mason University 

rmerizia@gmu.edu  

703-445-5562 or 240-476-1474  

mailto:rmerizia@gmu.edu
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Permission response by email  

 

Date: February 20
th

, 2016 

Subject: SAFE-R 

 

Dear Randa, 

 

I don't have an Arabic version but you can find the info in the Measures section and a 

copy of the items in the Appendix of the attached dissertation. The SAFE is a widely 

used measure of acculturation that is available in the public domain and does not require 

permission to use. 

 

Additionally, you may consider seeing what other acculturation measures are out there 

and have been used in the health literature. Attached is a copy of a chapter from my 

recent book Handbook of Arab American Psychology that summarizes the health 

literature on Arab Americans in case it may be helpful. (Unfortunately it's the e-book 

version, if you want to find page numbers you'll need to get a photocopy of the print book 

chapter). 

 

Best wishes with your dissertation! I'm interested in the topic, let me know if you ever 

need another reader/ committee member for the dissertation or would be willing to take 

the time to at least share with me your findings. 

 

Best wishes, 

 

Mona M. Amer, Ph.D. 

Associate Professor of Psychology 

Psychology Unit, The American University in Cairo 

P.O. Box 74, Fifth District, New Cairo 11835, Egypt 

(or) c/o Faculty Services, 420 Fifth Ave., 3rd Floor, New York, NY 10018 USA 

+ (20-2) 2615-1832 

 

Thank you response by email 

 

Date: February 20
th

, 2016 

Subject: AAQ-II 

 

Hi Dr Amer, 

 

Thank you so much for your response and the valuable information you have in your 

attached handbook. It is greatly appreciated. It is such a nice summary and will be very 

helpful. I will keep in touch. 

Thank you 

Randa  



158 

 

Acceptance and Action Questionnaire-II (AAQ-II) 

 

Permission request by email 

 

Date: March 7
th

, 2016 

Subject: AAQ-II  

 

Dear Dr Bond, 

  

I am a nursing PhD student at George Mason University, USA. I am working on my 

doctoral dissertation. I am studying psychological inflexibility and cardiovascular health.  

I am interested in using your instrument that you developed Acceptance and Action 

Questionnaire.  

 

Do you give me permission to use it? How can I get a copy with description of scoring? 

 

Your assistance in this matter is greatly appreciated. 

 

Sincerely, 

Randa Merizian, MSN, RN, PhD Candidate 

Adjunct Faculty, Clinical Instructor 

School of Nursing 

George Mason University 

rmerizia@gmu.edu  

703-445-5562 or 240-476-1474 

  

mailto:rmerizia@gmu.edu
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Permission response by email  

 

Date: April 11
th

, 2016 

Subject: AAQ-II (response email) 

 

Hi Randa, 

 

Apologies for the delay in responding. I am afraid that your email got caught-up in my 

spam folder, which I’ve not checked in quite some time. 

 

If it is not too late, you do have my permission to use the AAQ-II for your research, and I 

am attaching its scoring information. 

 

Kind regards, 

 

Frank Bond 

F.Bond@gold.ac.uk  

 

Thank you response by email 

 

Date: April 11
th

, 2016 

Subject: AAQ-II  

 

Hi Dr Bond, 

 

Thank you for your response and attaching the instrument and its scoring. 

 

Randa 

  

mailto:F.Bond@gold.ac.uk
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American Heart Association Life’s Simple 7 

 

Copyright form to request permission for use 

 

Date: February 13
th

, 2016 

Subject: AHA Request: 11563-George Mason University-Randa Merizian 

Sent by email to: Copyright Permissions at copyrightp@heart.org  

 

Copyright Form 

Request type: Other 

Title: My Life Check/Life Simple 7 

Exact location of requested material: website 

 Intended Use 

Customer Type: Hospital, CME or Non-Profit Publisher 

Will the requested material be translated? no 

List Languages:  

What will be the final format of your publication/product? 

Print: no 

eBook:  

CD-ROM: no 

PowerPoint: no 

Intranet: no 

Internet: no 

Other: yes 

Will the final product be sold?: no 

Please detail how AHA/ASA information will be used including audience and 

distribution: I will use MLC/LSS as a tool to measure cardiovascular health in my study 

sample of Arab-Americans in local religious organizations and community centers such 

as churches and mosques in DC, MD, and VA as part of a health fair. I have few 

questions on how to use 

Title of your final publication using AHA/ASA materials: Undecided yet, but will be part 

of my doctoral nursing dissertation once finalized 

Publisher of your final publication using AHA/ASA materials: Undecided yet, but will be 

part of my doctoral nursing dissertation once finalized 

Are you an AHA or ASA volunteer? Yes 

Years: 2,013-2,016 

 Contact Information 

Title: Mrs. 

First Name: Randa 

Last Name: Merizian 

Suffix: 

On Behalf of: myself 

Training Center Name: George Mason University 

mailto:copyrightp@heart.org
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Training Center City/State: Fairfax, VA 

Company/University: George Mason University 

Address Line 1: 43712 Raleigh Place 

Address Line 2:  

City: Ashburn 

State: VA 

Zip/Postal Code: 20147 

Country: USA 

Telephone: 7034455562 

Email: rmerizia@gmu.edu 

 

Permission response by email 

 

Date: March 14
th

, 2016 

Subject: AHA Request: 11563-George Mason University-Randa Merizian 

Sent by email from: Copyright Permissions Specialist at jamie.page@heart.org 

 

Hi Randa, 

 

I am sorry that this has taken so long but I have received the following information for 

you: 

 

LSS and the scoring methodology is in the public domain and has been used/reported in 

several peer-reviewed publications (One paper has published LSS and MLC derived 

data). 

 

The least complicated approach given that this is an academic dissertation is to 

recommend to the student that she conduct a literature review and follow a similar 

methodology. 

 

So, the AHA does not grant permission for this but we hope that the above information 

will be helpful. 

 

Sincerely, 

Jamie 

 

Link to AHA copyright permission request form: 

http://copyright.heart.org  

 

Ms. Jamie Page 

Copyright Permissions Specialist/CEO-Legal Dept. 

7272 Greenville Avenue, Dallas TX  75231-4596 

Phone:  214.706.1131 – Fax: 214.373.9818 

www.heart.org Toll Free: 800.242.872  

mailto:rmerizia@gmu.edu
mailto:jamie.page@heart.org
http://copyright.heart.org/
http://www.heart.org/
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Appendix E 

Social Attitudinal Familial and Environmental Scale-Revised 

Below you will find a list of statements. First, decide if you have experienced the 

situation described in each statement. Next, select only one of the following choices 

according to how stressful the experience has been to you. Use the scale below each 

statement to make your choice. 

 
Table 8: Social Attitudinal Familial and Environmental Scale-Revised 

 No 

stress 

Little 

stress 

Moderate 

stress 

Very 

stressful 

1. I feel uncomfortable when others 

make jokes about or put down people 

of my ethnic background. 

    

2. I have more barriers to overcome than 

most people. 

    

3. It bothers me that family members I 

am close to do not understand my 

new values. 

    

4. Close family members have different 

expectations about my future than I 

do. 

    

5. It is hard to express to my friends 

how I really feel. 

    

6. My family does not want me to move 

away but I would like to. 

    

7. It bothers me to think that so many 

people use drugs. 

    

8. It bothers me that I cannot be with my 

family. 

    

9. In looking for a good job, I 

sometimes feel that my ethnicity is a 

limitation. 

    

10. I don’t have any close friends.     

11. Many people have stereotypes about 

my culture or ethnic group and treat 

me as if they are true. 

    

12. I don’t feel at home.     

13. People think I am unsociable when in 

fact I have trouble communicating in 

English. 

    

 



163 

 

 No 

stress 

Little 

stress 

Moderate 

stress 

Very 

stressful 

14. I often feel that people actively try to 

stop me from advancing. 

 

    

15. It bothers me when people pressure 

me to become part of the main 

culture. 

    

16. I often feel ignored by people who are 

supposed to assist me. 

    

17. Because I am different I do not get 

enough credit for the work I do. 

    

18. It bothers me that I have an accent.     

19. Loosening the ties with my country 

(or family ethnic background) is 

difficult. 

    

20. I often think about my cultural 

background. 

    

21. Because of my ethnic background, I 

feel that others often exclude me from 

participating in their activities. 

    

22. It is difficult for me to “show off” my 

family. 

    

23. People look down upon me if I 

practice customs of my culture. 

    

24. I have trouble understanding others 

when they speak. 

    

25. It bothers me when the media 

portrays a negative image of Arabs 

and Arab Americans. 

    

26. Discrimination because of my ethnic 

background has hindered my ability 

to reach short-term or long-term 

personal goals. 

    

27. It bothers me that current 

governmental policies and laws 

unfairly target against persons of my 

ethnic background. 

    

28. The international policies of the U.S. 

toward Arab countries bother me. 

    

Source: (Amer, 2005)  
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Appendix F 

Acceptance Action Questionnaire-II 

Below you will find a list of statements. Please rate how true each statement is for 

you by circling a number next to it. Use the scale next to each statement to make your 

choice. 

 

1 = never true    5 = frequently true 

2 = very seldom true   6 = almost always true 

3 = seldom true   7 = always true 

4 = sometimes true 

 
Table 9: Acceptance Action Questionnaire-II 

Please check box 1 2 3 4 5 6 7 

1. My painful experiences and memories make it difficult 

for me to live a life that I would value. 

       

2. I’m afraid of my feelings.        

3. I worry about not being able to control y worries and 

feelings. 

       

4. My painful memories prevent me from having a 

fulfilling life. 

       

5. Emotions cause problems in my life. 

 

       

6. It seems like most people are handling their lives 

better than I am. 

       

7. Worries get in the way of my success.        

Source: (Bond et al., 2011) 
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Appendix G 

Original Life’s Simple 7 Definitions 

 

 

 
Table 10: Original Life’s Simple 7: Cardiovascular Health Measurements for Adults ≥20 

years of age 

Life’s Simple 

7 
Poor 

Score= 0 point
 

Intermediate 
Score= 1 point

 
Ideal 

Score= 2 points
 

Healthy 

Weight 
BMI ≥30 kg/m

2 
BMI 25-29 kg/m

2 
BMI < 25 kg/m

2 

Smoking 

Status 
Current smoker Former ≤ 12 months Never/quit > 12 

months 
Physical 

Activity 
None 1-149 min/wk mod or 1-

74 min/ wk vig or 1-149 

min/wk mod+vig 

150+ min/wk mod or 

75+ min/wk vig or 

150+ min/wk 

mod+vig 
Healthy Diet 0-1 components

 
2-3 components 4-5 components 

Blood 

Pressure 
SBP ≥140 or 

DBP≥90 mm Hg 
SBP 120-139 or DBP 80-

89 mm Hg or treated to 

goal 

SBP < 120 or DBP 

<80 mm Hg 

Total 

Cholesterol 
≥240 mg/dl 200-239 mg/dl or treated 

to goal 
<170 mg/dl 

Fasting Blood 

Glucose
 

≥126mg/dl 100 to 125mg/dl <100mg/dl 

BMI = body mass index; kg/m
2
 = kilograms/meter squared; SBP = systolic blood pressure; 

DBP = diastolic blood pressure; min/wk = minutes/week; mod = moderate; vig = vigorous 
 
Source of Life’s Simple 7: (Lloyd-Jones et al., 2010) 
Scoring source: (Ford et al., 2012) 
 
Healthy diet components include: 

 Fruits and vegetables ≥4.5 cups a day 

 Fish ≥ two 3.5-ounce servings a week (preferably oily fish) 

 Fiber-rich whole grains (≥1.1 gram of fiber per 10 grams of carbohydrate) ≥ three 1-

ounce-equivalent servings a day 

 Sodium <1500mg a day 

 Sugar-sweetened beverages ≤450 kilocalories (36 ounces) a week  
Source of healthy diet components: (Lloyd-Jones et al., 2010) 
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Appendix H 

Cardiovascular Health Behaviors Questionnaire 

 
 
1. My current weight is _______pounds or_________kilograms 

 

2. My current height is _______feet/inches or ________centimeters 

Keep space between feet and inches. Example: 5 2 

 

3. Smoking can be any form of smoked tobacco such as cigarettes, cigars or pipes 

(hookah/argileh). Occasional smoking, regardless of form, frequency, or amount, is 

considered as a smoker. 

Which one of the following describes your smoking status? 

□ I am currently smoking 

□ I quit smoking less than a year ago 

□ I quit smoking more than a year ago 

□ I never smoked 

 

4. During the past 3 months, which physical activities did you do? Check all that applies. 

Write at the end any other activities that you did if not listed. Then, check the average time a 

week you spent on any of the activities you selected? 

 

Physical Activity Hours per Week  

 0-½ hr ½-1 hr 1-1.5 hrs 2-3 hrs 4-6 hrs 7+ hrs 

Floor sweeping       

Floor vacuuming       

Lawn mowing       

Shoveling snow       

General gardening       

Heavy gardening        

Fast walking       

Slow bike riding       

Fast bike riding       

Fast stair climbing       

Running/jogging       

Hiking uphill       

Elliptical       

Treadmill       

Rollerblading        

Rollerboarding       

Swimming        

Water aerobics       

Aerobic dancing       

Ballroom dancing 
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Physical Activity Hours per Week  

 0-½ hr ½-1 hr 1-1.5 hrs 2-3 hrs 4-6 hrs 7+ hrs 

Belly dancing       

Dapkeh (Arabic 

Folkloric dancing) 

      

 

Jumping rope       

Pilates, general       

Yoga        

Resistance training 

squatting 

      

Body building by 

weight lifting 

      

Gymnastics       

Martial arts (taibo, 

karate, tae kwando, 

kick boxing) 

      

Ping Pong       

Bowling        

Squash/Tennis        

Lacrosse        

Softball/Baseball        

Handball       

Volleyball       

Basketball        

Soccer        

Football        

Ice/Field hockey       

None of these 

activities 

      

Others        
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5. During the past month, report the food servings you consume in your diet. 

Vegetables can be raw, cooked, fresh, canned, frozen, dried, dehydrated or juiced 

without any added salt or sugar, as whole, cut, or pureed. 
During the past month, how many servings of vegetables did you eat in a typical 

DAY? First, check examples below for serving size. Second, choose number of 

consumed servings in a typical day. (number of servings a day) 
 

0 

□ 

½ 

□ 

1 

□ 

1.5 

□ 

2 

□ 

2.5 

□ 

3 

□ 

3.5 

□ 

4 

□ 

4.5 

□ 

5 

□ 

5.5 

□ 

≥6 

□ 
 

Examples: 1 serving of vegetables equals to one of the following: 

1 bell pepper 

1 potato/sweet potato 

1 ear corn 

2 stalks of celery 

2 carrots 

12 baby carrots 

10 broccoli florets 

1 cup vegetable juice 

1 cup fresh/frozen/ canned/raw/cooked vegetable (green peas, green beans, squash, pumpkin) 

1 cup cooked beans (chickpeas, lentils, kidney beans) 

1 cup cooked leafy greens (lettuce, spinach, collards, mustard, turnip) 

2 cups raw leafy greens (lettuce, spinach, collards, mustard, turnip) 

 

6. Fruits can be fresh, canned, frozen, dried, or juiced without any added salt or sugar, as 

whole, cut, or pureed.  

During the past month, how many servings of fruits did you eat in a typical DAY? First, 

check examples below for serving size. Second, choose number of consumed servings in a 

typical day. (number of servings a day) 

 

0 

□ 

½  

□ 

1 

□ 

1.5 

□ 

2 

□ 

2.5 

□ 

3 

□ 

3.5 

□ 

4 

□ 

4.5 

□ 

5 

□ 

5.5 

□ 

≥6 

□ 
 

Examples: 1 serving of fruits equals to one of the following: 

1 orange 

1 banana 

1 peach 

1 pear 

1 apple  

1 grapefruit 

1 cup fruits juice 

1 wedge of watermelon 

1 wedge of cantaloupe 

2 plums 

8 strawberries 

12 grapes 

½ cup dried fruits (raisins, prunes, apricots) 

1 cup fresh/frozen/canned fruits 
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7. Whole Grains are high in fiber. White rice does not count because it is not high in fiber. 

During the past month, how many servings of whole grains did you eat in a typical 

DAY? First, check examples below for serving size. Second, choose number of consumed 

servings in a typical day. (number of servings a day) 

 

0 

□ 

½  

□ 

1 

□ 

1.5 

□ 

2 

□ 

2.5 

□ 

3 

□ 

3.5 

□ 

4 

□ 

4.5 

□ 

5 

□ 

5.5 

□ 

≥6 

□ 
 

Examples: 1 serving of whole grains equals to one of the following: 

1 slice whole wheat bread/rye bread 

1 cup whole grain cold cereal 

½ cup whole grain hot cereal 

½ cup cooked whole wheat pasta 

½ cup any cooked whole grain (brown rice, bulgur, barley, freekeh, quinoa, oatmeal/oats, and 

spelts) 

3 cups popped popcorn 
 
8. Sugar-sweetened beverages are drinks with already added sugar when served.  

During the past month, how many servings of sugar-sweetened beverages did you drink 

in a typical WEEK? First, check examples below for serving size. Second, choose number 

of consumed servings in a typical week. (number of servings per week not day unlike 

previous diet questions) 

 

0 

□ 

½  

□ 

1 

□ 

1.5 

□ 

2 

□ 

2.5 

□ 

3 

□ 

3.5 

□ 

4 

□ 

4.5 

□ 

5 

□ 

5.5 

□ 

≥6 

□ 
 

Examples: 1 serving of sugar-sweetened beverages equals to 

5 teaspoons sugar/honey or: 

1 cup of the following: 

non-diet soda (1 can = 1.5 cups) 

fruit drink 

sweetened cereal 

 

 

 

½ cup of the following: 

sorbet 

ice cream 

dairy desserts 

sweetened milk 

sweetened coffee 

sweetened tea 

any sweetened drink 
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9. During the past month, how often do you eat or drink of each of the following foods and 

drinks? Think of breakfast, lunch, dinner, and snacks. Consider frozen, canned, pre-packaged 

meals, restaurant orders, take-outs, and fast food. First, select one choice for “how often?”. 

Then, select one choice for “how many servings each time?” you eat or drink of each of the 

following foods and drinks: 

 

Foods and Drinks How often? (Select only one response) How many servings 

each time? 

Never 

or 

Rarely 

1-3 

times 

a 

month 

1-3 

times 

a 

week 

4-6 

times 

a 

week 

Once 

a 

day 

(Select only one 

response) 

Example Food      □ 

0 

 

1 
□ 

2 

□ 

3 

□ 

≥4 

Rice, any rice dishes, 

dry mixes, 

prepared/frozen 

1 serving=1/4 cup=1 

stuffed grape leaf from 

can 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Pasta, any pasta dishes, 

dry mixes, 

prepared/frozen 

1 serving=1/4 cup 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Bread (including in 

sandwiches and toast) 

1 serving=1 slice 

bread/dinner roll=½ 

hamburger bun/hot dog 

bun/English 

muffin/large pita 

bread/tortilla=1/3 naan 

bread/large bagel 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Pancake, waffle, 

biscuit, croissant 

1 serving=1 of each 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Eggs, hard boiled, 

scrambled 

1 serving=1 large egg 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Beef, regular patty 

hamburger, steak 

1 serving=3 

ounces=deck of card 

size 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 
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Foods and Drinks How often? (Select only one response) How many servings 

each time? 

Never 

or 

Rarely 

1-3 

times 

a 

month 

1-3 

times 

a 

week 

4-6 

times 

a 

week 

Once 

a 

day 

(Select only one 

response) 

Chicken, breast, back, 

wing, thigh, drumstick 

1 serving 3 ounces= 

deck of card size=1 

wing/thigh/drumstick 

 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Fish, cooked (mackerel, 

catfish, bass, mahi-

mahi, trout, salmon, 

tilapia, snapper) 1 

serving=3 

ounces=checkbook size 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Fish, canned (tuna or 

salmon) 

1 serving=1/2 can=3 

ounces 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Shellfish  1 serving 

=3 shrimps/scallops=¼ 

cup crab meat=1 

medium crab=¼ lobster 

tail 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Legumes/Beans, salted 

1 serving=¼ cup/4 

tablespoons hummus=4 

pieces falafel=¼ cup 

cooked fava 

beans/chickpeas with 

salt 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Soup, regular  

1 serving=½ cup=1/3 

can 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Soup, reduced salt 

1 serving=½ cup=1/3 

can 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Potato 

1 serving=½ cup 

mashed/hash brown= 

¼ cup potato salad=1 

medium French fries 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 
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Foods and Drinks How often? (Select only one response) How many servings 

each time? 

Never 

or 

Rarely 

1-3 

times 

a 

month 

1-3 

times 

a 

week 

4-6 

times 

a 

week 

Once 

a 

day 

(Select only one 

response) 

Vegetables (drained, 

canned, prepared with 

salt, including tomato) 

 1 serving=½ cup=1/3 

can  

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Milk/yogurt 

1 serving=1 cup=8 

ounces 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Cheese  

1 serving=1 slice=4 

dices=1 ounce 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Luncheon meats 
(bologna, salami, beef, 

turkey, chicken, ham), 

packaged/in deli  1 

serving=1 slice 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Pizza, any crust 

(regular, thin, thick, 

stuffed); any topping 

(cheese, meats, 

vegetables) 

1 serving=1 slice 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Chinese food, 

(beef/chicken/shrimp & 

vegetables, chicken 

chow mein, sweet & 

sour chicken, sesame 

chicken, orange 

chicken)  1 

serving=½ cup 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Mexican food 

1 serving =1 

tamale/burrito/enchilad/

quesadilla 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Sweets (including small 

muffin, donut, cookie, 

baklava)   

1 serving=1 of each 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 
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Foods and Drinks How often? (Select only one response) How many servings 

each time? 

Never 

or 

Rarely 

1-3 

times 

a 

month 

1-3 

times 

a 

week 

4-6 

times 

a 

week 

Once 

a 

day 

(Select only one 

response) 

Nuts & Seeds, salted 

(peanut, walnut, pecan, 

almond, pistachio, 

cashew, or mixed nuts) 

(pumpkin, sunflower, or 

watermelon seeds) 

1 serving=¼ cup 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Snacks, salted (pretzels, 

pita chips, potato chips, 

popcorn, or crackers) 

1 serving=1 small 

bag=1 ounce 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Soda drink 

1 serving=1 cup; 1.5 

servings=1.5 cups 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Salad dressing or 

ketchup or mustard 

1 serving=1 tablespoon 

 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

Pickles (olives, 

eggplants, cucumbers) 

1 serving=11 pickled 

olives=1 small pickled 

cucumber=¼ cup 

pickled 

eggplants/cucumbers 

     □ 

0 

□ 

1 

□ 

2 

□ 

3 

□ 

≥4 

 

10. How many pinches/shakes of salt do you add to your plate at the table a day? ___________ 

(number of pinches/shakes). 
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Appendix I 

Demographic Questionnaire 

I am____________ years old. 

 

I am ___Male or ___Female 

 

1. My father was born in: (country) 

□ Algeria □Lebanon □Somalia 

□ Bahrain □Libya □Sudan 

□ Comoros □ Mauritania □Syria 

□ Djibouti □ Morocco □Tunisia 

□Egypt □Oman □ United Arab Emirates 

□Iraq □Palestine □Yemen 

□Jordan □Qatar □ None of the above 

□Kuwait □Saudi Arabia □ Other ____________________ 

 

2. My mother was born in: (country) 

□ Algeria □Lebanon □Somalia 

□ Bahrain □Libya □Sudan 

□ Comoros □ Mauritania □Syria 

□ Djibouti □ Morocco □Tunisia 

□Egypt □Oman □ United Arab Emirates 

□Iraq □Palestine □Yemen 

□Jordan □Qatar □ None of the above 

□Kuwait □Saudi Arabia □ Other ____________________ 

 

My religious affiliation is 

___Christian 

___Muslim 

___Druze 

___Atheist/agnostic/none 

___Other _____________ 

 

The highest level of education that I completed was 

___Some high-school education 

___High-school diploma 

___Associate degree 

___Bachelors degree 

___Graduate degree 

___Other ___________  
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Appendix J 

Study Variables Conceptual and Operational Definitions 

 

Variable Conceptual Definition Operational Definition 

Independent Variables 

Acculturative 

Stress  

Psycho-socio-behavioral reaction 

to stress in response to life events, 

cultural conflicts, difficulties, and 

experiences of the acculturation process 

(Berry, 2005)  

Social, Attitudinal, Familial, and 

Environmental Acculturative Stress 

Scale (SAFE-R) (Amer, 2005)  

Scoring: Sum of 28 items 

Higher scores correspond to higher 

acculturative stress 

Range: 0-84 

Psychological 

Flexibility  

“The ability to contact the 

present moment more fully as a 

conscious human being, and to change or 

persist in behavior when doing so serves 

valued ends” (Hayes et al., 2006, p. 7)  

Acceptance and Action 

Questionnaire-II (AAQ-II) (Bond et 

al., 2011)  

Scoring: Sum of 7 items 

Higher scores correspond to lower 

psychological flexibility 

Range: 7-49 

Dependent Variable 

Cardiovascular 

Health 

Behaviors 

The cardiovascular health behaviors as 

the performance of four CVD prevention 

behaviors of maintaining healthy weight, 

smoking avoidance, being physically 

active, and having a healthy diet (Lloyd-

Jones et al., 2010)  

Cardiovascular Health Behaviors 

Questionnaire (adapted from LSS) 

(Ford et al., 2012; Lloyd-Jones et 

al., 2010)  

Scoring: Sum of points for 4 key 

health behaviors: 

1. Maintaining healthy weight 

2. Smoking avoidance 

3. Being physically active 

4. Having a healthy diet 

Categorized and scored as: 

Poor = 0 point 

Intermediate = 1 point 

Ideal = 2 point 

Higher scores correspond to better 

CV health behaviors 

Range: 0-8 

Covariates 

Age   Age in years (≥ 20) 

Gender   Male or Female 

Religious 

Affiliation 

 Christian or Muslim or Druze or 

Atheist or Other  
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Appendix K 

Study Survey Pilot Test 

Your professional background:__________________________________________ 

After completing the Cardiovascular Health Behaviors Questionnaire, please evaluate the 

questionnaire by stating your opinion to whether you agree or disagree on the following: 

The questionnaire instructions are clear.    

Agree   Disagree 

The questionnaire instructions are easy to follow.   

Agree   Disagree 

The overall appearance of the questionnaire appears to be professional.   

Agree  Disagree 

The questionnaire is easy to read.        

Agree  Disagree 

The questionnaire is easy to answer.        

Agree  Disagree 

The questionnaire is easy to understand.       

Agree  Disagree 

The items on the questionnaire are crowded.       

Agree  Disagree 

The items are arranged in a coherent and logical manner.     

Agree  Disagree 

The questionnaire captures most of the physical activity, dietary intake,  

smoking status, and cardiac history.        

Agree  Disagree 

The questionnaire is culturally sensitive to the Arab Americans.    

Agree  Disagree 

It is easy to mark the responses on the questionnaire.     

Agree  Disagree 

Time it took you to complete the questionnaire: _________________________________ 

Items you think being confusing or vague: 

________________________________________________________________________ 

Items you recommend for deletion from the questionnaire: 

________________________________________________________________________ 

Suggestions you recommend for addition of or revision to the questionnaire: 

________________________________________________________________________ 

Comments about the questionnaire: 

________________________________________________________________________ 

________________________________________________________________________ 
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Appendix L 

Study Survey Pilot Test Results 

 

 

Table 4: Summary of Pilot Test Results 

Items Survey Format (N=15)  

 Paper 

(n=5) 

Laptop 

(n=3) 

Mobile 

(n=7) 

 

A=Agree 

D=Disagree 

A D A D A D Changes 

Instructions clarity 5  3  5 2 -Step by step instructions with 

examples for physical activity 

and diet questions 

-Changed answers to vertical 

position to make it less 

crowded & more logical 

Instructions easy to 

follow 

5  3  7  

Professional 

appearance 

5  3  6 1 

Easy to read 5  3  7  

Easy to answer 5  3  6 1 

Easy to understand 5  3  7  

Crowded  5 2 1 1 6 

Logical/coherent 5  3  6 1 

Inclusive  5  3  5 2 No changes: items chosen 

based on LSS healthy diet 

including commonly consumed 

by Arab Americans, rather than 

representing the whole Arab 

Americans diet 

Sensitive to Arab 

Americans 

5  2 1 6 1 

Time to complete 20-30 minutes  

Confusing items Suggested a table format for 

salt questions, SAFE-R, & 

AAQ-II 

Changed to table format 

SAFE-R & AAQ-II answers  

confusing layout 

Changed answers from column 

to vertical position 

Items to delete - Introductory statement for 

salt questions 

- Duplicate fish consumption 

question 

Deleted them 

Items to add - Add treadmill & elliptical to 

physical activity questions 

- Add college responses for 

education 

Added them 
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Appendix M 

Study Survey Pilot Technology Test 

Cardiovascular Health Behaviors Questionnaire Technology Test 

How comfortable are you in using a tablet device? 

Very uncomfortable Uncomfortable Comfortable Very comfortable 

 

After completing the Cardiovascular Health Behaviors Questionnaire, please evaluate the 

questionnaire by stating your opinion to whether you agree or disagree with comments 

for improvement on the following: 

The questionnaire instructions are clear.   Agree   Disagree 

Comments for 

improvement:_____________________________________________________________ 

The questionnaire instructions are adequate.  Agree   Disagree 

Comments for 

improvement:_____________________________________________________________ 

The font is easy to read.     Agree  Disagree 

Comments for 

improvement:_____________________________________________________________ 

The pages load quickly.     Agree  Disagree 

Comments for 

improvement:_____________________________________________________________ 

It is easy to click from one question to another.  Agree  Disagree 

Comments for 

improvement:_____________________________________________________________ 

It is easy to mark the responses on the questionnaire. Agree  Disagree 

Comments for 

improvement:_____________________________________________________________ 

The responses on the questionnaire are crowded.  Agree  Disagree 

Comments for 

improvement:_____________________________________________________________ 

 

Suggestions you recommend for addition, deletion, or revision: 

 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

Problems with the flow of the questionnaire or difficulties in answering the questionnaire 

using the tablet: 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Appendix N 

Study Survey Pilot Technology Test Results 

Table 5: Summary of Pilot Technology Test Results 

Items Responses (N = 10) Changes 

A=Agree 

D=Disagree 

A D Comments  

Instructions 

clarity 

7 3 - Clarify frequency & serving in salt 

questions 

- Added “each time” to 

“how many servings?” 

Adequate 

instructions 

7 3 - Add more instructions & examples to 

diet questions 

- Step by step instructions 

with examples to all diet 

questions 

- Confusion due to asking for servings 

per day for some questions & per week 

for others 

- Added statement to 

emphasize whether 

servings per day or week 

- Capitalized, underlined & 

in bold “day or week” 

Easy to read 

font 

9 1 - Try different fonts to get clearer print - Changed font to Verdana 

to make text less crowded, 

clearer, & easier to read 

Crowded 

responses 

5 5 - Too crowded questions’ instructions - Added line spacing 

between segments of 

instructions 

Comfort using tablet Very uncomfortable=1 

Uncomfortable=1 

Comfortable=4 

Very comfortable=4 

- Got feedback from 

individuals with different 

comfort levels in using 

tablet 

Items to add - Add “none” response to physical 

activities list 

- Add “or shakes” to “pinches of salt” 

question 

- Add “8 ounces” to yogurt question 

- Added them 

- Add other races than Arabs - No changes: Arab 

Americans are study 

population of interest 

Items to revise - Spelling errors (e.g. slices to dices) 

- Change “eat” to “drink” in beverage 

question 

- Corrections made 

Questionnaire flow - Quick survey loading 

- Easy to click between questions 

- Easy to mark responses 

 

WiFi connectivity - Maintained either by local WiFi or 

mobile hotspot throughout survey 

completion without interruptions 
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Appendix O 

Study Sites Characteristics 

 

 

 

Study Site Characteristics Recruitment Support 

Saints Peter and Paul 

Antiochian Orthodox 

Christian Church 

Church in Maryland, 

contacted parish priest 

Post a flyer ad about study 

on their bulletin 

Invite researcher to attend 

their events & set up a table 

to recruit participants at 

their Fellowship hour after 

Mass 

Holy Transfiguration 

Melkite Greek Catholic 

Church 

Church in Virginia, 

contacted parish priest 

Saint George Antiochian 

Orthodox Church 

Church in District of 

Columbia, contacted 

president of the council 

All Dulles Area Muslim 

Society (ADAMS) Center 

Mosque in Virginia, 

contacted director health 

education and programs 

Post a flyer ad about study 

on their bulletin board 

Invite researcher to attend 

their events & set up a table 

to recruit participants after 

Prayer times 

Dar Al-Hijrah Islamic 

Center 

 

Mosque in Virginia, 

contacted director of social 

services 

George Mason University Contacted presidents of 

Student Nurses’ Association, 

Saudi Student Association & 

Muslim Student Association 
Contacted medical director of 

Student Health Services 

Contacted academic director 

INTO Mason Global Center 

Post a flyer ad about study on 

associations’ websites or 

bulletin boards on campus 

Invite researcher to attend 

their events & set up a table 

to recruit participants 
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Appendix P 

Study Settings’ Signed Letters of Support and Emails 

 
Study Setting 1: Saints Peter and Paul Antiochian Orthodox Christian Church 

Support request sent by email 

 

Date: December 19
th

, 2016 

Subject: Cardiovascular Health Study 

Dear Father Isaac, 

It was my pleasure to meet you yesterday and attend Mass at St Peter and Paul Church. I enjoyed 

your Choir performance as we prepare for Christmas. 

I am a doctoral nursing student at George Mason University. My study involves cardiovascular 

health screening using a questionnaire that I developed to meet our Arabic people health needs. 

I did approach Suzanne Hermes who wanted a member from your parish to endorse/represent me 

since I am not a member of your parish. Mr Albert Mokheiber is willing to do so, who advised 

me to send the letter to you for approval. 

Simply what I am hoping to do is set up a table with my own two laptops where I will invite your 

parishioners to participate in taking the questionnaire, during your Fellowship hour after Mass on 

Sundays. They can choose either to do it on paper/pencil or on laptop. It will be voluntary 

participation, confidential. No personal identification information will be gathered or linked to the 

participants' responses to the questionnaire. 

I am attaching a letter of support that you can edit or change as you please. I greatly appreciate if 

you can sign it. Please let me know once it is ready so I can pick it up. 

Thank you for all your support and cooperation. 

Randa 

 

Support response sent by email 

 

Date: January 9
th
, 2017 

Subject: Cardiovascular Health Study 

 

Dear Randa, 

Greetings and best wishes.Thank you for your inquiry and request to visit St Peter and Paul 

Antiochian Orthodox Church here in Potomac,MD. in order to gather data for your project on 

screening for cardiovascular health in Middle East cultural communities.  

You are most welcome to visit our Parish for this purpose and to collect data via your 

questionnaire.  

I wish you every success in this important community related health endeavor. 

In Christ, 

Fr Isaac Crow 

Pastor, 

St. Peter and Paul Antiochian Orthodox Church, Potomac, MD  
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Study Setting 2: Holy Transfiguration Melkite Greek Catholic Church 
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Study Setting 3: St George Antiochian Orthodox Church 
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Study Setting 4: ADAMS Center 
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Study Setting 5: Dar Al-Hijrah Islamic Center 
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Study Setting 6: George Mason University-Student Nurses’ Association 
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Study Setting 6: George Mason University- Saudi Student Association 
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Study Setting 6: George Mason University-Muslim Student Association 

Support request sent by email 

 

Date: November 30
th

, 2016 

Subject: Cardiovascular Health Study 

 

Dear Sister Zaynab, 

 

I am a PhD nursing student. I am working on my proposal. I am interested in studying 

cardiovascular health in the Arabic-descendant adults. I will be gathering my data using 

questionnaire on either Qualtrics survey or paper/pencil. 

 

I am seeking assistance from the Muslim Students Association to recruit GMU Arabic students. 

I greatly appreciate if we can talk about the matter. 

 

Any suggestions or support in this matter will be greatly appreciated. 

 

Thanks 
 
Randa Merizian, MSN, RN, PhD Candidate 
Adjunct Faculty, Clinical Instructor 
School of Nursing 
George Mason University 
240-476-1474 
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Support response sent by email 

 

Date: January 9
th

, 2017 

Subject: Cardiovascular Health Study 

 

Asalamualykum, 

 

I apologize for the delayed reply. The MSA would be able to help you in your study. We could 

post the link to your survey on our weekly newsletter and interested, qualified members can fill it 

out. Please let me know if this works for you inshaAllah. 

 

Best, 

Zaynab Elgazar  

zelgazar@masonlive.gmu.edu  

GMU MSA 

 

Support response follow up sent by email 

 

Date: January 23
rd

, 2017 

Subject: Cardiovascular Health Study 

 

Walaykum Salam Randa, 

 

Thank you for following up with me. We can provide is the opportunity to conduct your study at 

one of our events. We have our Spring General Body Meeting coming up and most if not almost 

all of our members will be in attendance. We can direct them to you ate complete your surveys 

inshaAllah. We would be able to post your flyer in our weekly newsletter as well. 

 

Please let me know what works best for you inshaAllah. We will soon be announcing our Spring 

GBM date and I will be sure to contact you with it and the time if you’d like to coordinate with us 

on that day.  

 

Thank you for reaching out. 

 

Salam, 

Zaynab Elgazar 

George Mason University | Honors College, May 2017 

B.S, Civil, Environmental, and Infrastructural Engineering 

Muslim Students' Association | President 

  

mailto:zelgazar@masonlive.gmu.edu
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Study Setting 6: George Mason University- Student Health Services 

 

Support request sent by email 

 

Date: December 17
th

, 2016 

Subject: Cardiovascular Health Study 

 

Hi Dr Abdalla, 

 

Hope all is well. 

 

My research proposal went through many changes during the past semester, trying to overcome 

many feasibility issues. Instead of measuring biomarkers objectively, I will be using a survey to 

screen for cardiovascular health in the Arabic students, using paper/pencil or electronically via 

Qualtrics.  

 

I greatly appreciate if you allow me to recruit or getting access to the Arabic students, visiting 

your clinic. 

Thank you for your support and cooperation. 

 

I am cc'ing Dr Filak for her input as well. 

Thanks 

Randa 

 

Support response sent by email 

 

Date: December 19
th

, 2016 

Subject: Cardiovascular Health Study 

 

 Hello Randa, 

I really can’t give you access to our Arabic students but as we discussed before  if your research 

is approved by IRB you can have flyers  at SHS and on campus and  students of Arabic descent 

 can contact you to take the survey.  Let me know if you have any questions. Good luck. 

Dr. Wagida A Abdalla  

Director of Student Health Services 

wabdalla@gmu.edu  

  

mailto:wabdalla@gmu.edu
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Study Setting 6: George Mason University- INTO Mason 

 

Support request sent by email 

 

Date: December 16
th

, 2016 

Subject: Cardiovascular Health Study 

 

Dear Nicole,  
  

I am a PhD nursing student. I am working on my proposal. I am interested in studying 

cardiovascular health in the Arabic-descendant adults. I will be gathering my data using 

questionnaire on either Qualtrics survey or paper/pencil. 

 

I am seeking assistance from the INTO Mason to recruit or get in touch of GMU Arabic students. 

As a proud member of the Arab-American community, I want to give back through addressing 

our health needs. My ultimate goal is to design a health program that is culturally sensitive to the 

needs of my people who share my heritage. 

 

I was referred to you by Jessica Biddle to learn about the process for requesting access to students 

for research purposes. I greatly appreciate if we can talk about the matter. 

Any suggestions or cooperation will be greatly appreciated. 

 

Thanks 
 

Sincerely,  

 

Randa Merizian, MSN, RN, PhD Candidate 
Adjunct Faculty, Clinical Instructor 
School of Nursing 
George Mason University 
240-476-1474 
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Support response sent by email 

 

Date: January 9
th

, 2017 

Subject: Cardiovascular Health Study 

 

Dear Randa: 

  

Happy New Year! To follow up, I approve for you to do the study with INTO Mason students 

using the method of hosting a table in the lobby of the Global Center to recruit participants. 

Because your study seeks students of specific backgrounds, I cannot approve recruitment 

activities in classes or at events hosted by INTO Mason. Please let me know the dates and times 

so I can coordinate with our folks here on the table reservation. 

 

 I do have a bit of feedback for your consideration on the survey as it pertains to English 

usage/proficiency for working with our students. Please see attached; I hope it’s helpful to your 

study. Best of luck! 

  

Many thanks and kind regards, 

  

Nicole 

 

Nicole J. Harris-Sealey, MAIS 

Academic Director 

Instructor, Humanities 

  

 INTO George Mason University 

4400 University Drive, MSN 6D11 

Fairfax, VA 22030 

Phone: (703) 993-3378 | Fax: (703) 993-4502 
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Appendix Q 

Flyer Ad 

 

 

 

 

 

 

School of Nursing

Seeking Participants for a Research Study

on Cardiovascular Health Behaviors

among Arab Americans Living in the US 

Study Purpose:

To study cardiovascular health behaviors in Arab American adults living in the US

Eligibility:

• At least one parent from an Arabic-speaking country

• At least 20 years of age

• Born in the US

• Currently living in the US

• No history of heart attack or stroke

• Able to communicate in English

• Not pregnant or breastfeeding or gave birth in the past 3 months

What you need to do:

Complete a survey on paper or electronically using a provided tablet or copy the link below to 

complete the survey on your electronic device at a more convenient time for you

Survey Link: bit.ly/aaheart

Contact Information: Randa Merizian at 240-810-8672  or aaheart@gmu.edu

Reference IRBNet number: 1171346-1
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Appendix R 

Screening Criteria for Eligibility 

 

 

 

Inclusion Criteria  Exclusion Criteria  

Are you at least 20 years old? Yes/No Do you have a history of: 

angina/chest pain, heart 

attack, or stroke/mini-

strokes? 

Yes/No 

Are you currently living in the US? Yes/No Are you currently pregnant? Yes/No 

Were you born in the US? Yes/No Are you currently 

breastfeeding? 

Yes/No 

Is your mother or father or both from any of 

these Arabic-speaking countries: 

Algeria, Bahrain, Comoros, Djibouti, Egypt, 

Iraq, Jordan, Kuwait, Lebanon, Libya, 

Mauritania, Morocco, Oman, Palestine, Qatar, 

Saudi Arabia, Somalia, Sudan, Syria, Tunisia, 

United Arab Emirates, Yemen? 

Yes/No Did you give birth in the 

past 3 months? 

Yes/No 

Are you able to communicate fluently in 

spoken and written English? 

Yes/No   
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Appendix S 

Informed Consent Form 

 

Research Procedures 

This research is being conducted to examine cardiovascular health behaviors in the 

second generation Arab Americans. 

 

If you agree to participate, you will be also asked to answer a survey in English once, 

either on paper and pen or using an electronic tablet. The survey includes questions to 

assess your cardiovascular health. The completion of the survey will take no longer than 

20 minutes. There will be no blood tests.  

 

Risks 
There are no foreseeable risks for participating in this research.  

 

Benefits 
The information that you provide may help design culturally sensitive clinical 

interventions for the benefit of other Arab Americans adults. 

 

Confidentiality 
Your responses to the survey will remain completely confidential. Your survey responses 

will be given an identifier number by the researcher, linking it only to your study site or 

survey format. Your name or other contact information such as address, telephone 

number, or email address will not be collected or linked to your survey responses. The 

researcher and her committee members will be the only ones who will have access to 

your survey responses. 

 

If you are completing the survey online, please note that while it is understood that no 

computer transmission can be perfectly secure, reasonable efforts will be made to protect 

the confidentiality of your transmission. 

 

Participation 
Your participation is voluntary, and you may withdraw from the study at any time and for 

any reason. You may choose not to answer a question. If you decide not to participate or 

if you withdraw from the study, there is no penalty to you.  
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You must be at least 20 years of age, born and currently living in the US, with at least 

one parent from an Arabic speaking country, no history of heart attack or stroke, and 

must not be pregnant or breastfeeding or gave birth in the past three months in order to 

participate. 

 

Contact 
This research is being conducted by the doctoral student, Randa Merizian, School of 

Nursing at George Mason University, can be reached at 240-476-1474 or email at 

aaheart@gmu.edu for questions or to report a research-related problem.  

 

You may contact my Committee Chair Dr. R. Kevin Mallinson from the School of 

Nursing at George Mason University at 703-933-1941 or email at rmallins@gmu.edu.  

You may contact the George Mason University Institutional Review Board office at 703-

993-4121 if you have questions or comments regarding your rights as a participant in the 

research. 

 

This research has been reviewed according to George Mason University procedures 

governing your participation in this research.  

 

Consent 
I have read this form, all of my questions have been answered by the researcher. My 

completion of the survey indicates my consent to participate in this study. 

 

 

  

mailto:aaheart@gmu.edu
mailto:rmallins@gmu.edu
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Appendix T 

Identification Key 

 

 

 

Table 11 Identification Key 

Identifier Description
 

PC# Saints Peter and Paul Antiochian Orthodox Christian Church # 

TC# Holy Transfiguration Melkite Greek Catholic Church # 

GC# St George Antiochian Orthodox Church # 

AM#
 

ADAMS Center # 

HM# Dar Al-Hijrah Islamic Center # 

GMU# George Mason University # 
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