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ABSTRACT 
 

 
MICHELLE MARIE RODRÍGUEZ DÍAZ. Bicultural Context and Metabolic 

Health (Under the direction of DR. AMY H. PETERMAN). 
 

 

 Cardiovascular disease and diabetes are among the leading causes of death in the 

United States (NCHS, 2016), making the metabolic syndrome (MetS) an important target 

for research and intervention.  In addition, there seems to be a disproportionate burden of 

metabolic health concerns on ethnic minority populations in the U.S.  More research is 

needed to discern how psychological, sociodemographic and behavioral factors relate 

with each other to impact metabolic health outcomes across ethnic groups.   

 Using a comprehensive theoretical model that acknowledges cultural processes as 

complex and multidimensional, we hypothesized that the relationship between 

acculturative stressors and health outcomes is in part mediated by maladaptive eating 

behavior, and that the impact of acculturative stressors on disordered eating is moderated 

by individuals’ perceived ability to cope.  Linear and logistic regression, and conditional 

process analysis were used to examine study hypotheses in a sample including African 

Americans, European Americans, and Hispanics (N = 58).  Moderated mediation effects 

were not identified in our study.  Still, results suggest that bicultural identity integration 

harmony is associated with better glucose function, binge eating is associated with poor 

blood pressure and cholesterol function, and greater coping appraisal is related to less 

engagement in emotional eating.  Other associations were also found which were in the 

direction opposite of what was hypothesized.  Study limitations that may have affected 

these outcomes are discussed.  Future studies should continue to research how 

acculturative stressors and disordered eating behavior contribute to health concerns.   
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Introduction 

 

 
As the United States’ population becomes increasingly diverse, the U.S. faces 

profound health disparities among its racial and ethnic groups.  Of great concern is the 

disproportionate burden of obesity and obesity-related comorbidities like diabetes and 

cardiovascular illness on ethnic minority groups, which has become a major priority for 

public health practice and research (OMHHE, 2013).  Indeed, while cardiovascular 

disease is either the first or second leading cause of death for all ethnic groups in the 

U.S., including non-Hispanic whites (OMHHE, 2013), African Americans are most likely 

to be hypertensive; and both African Americans and Hispanics are more than two times 

more likely to have diabetes than non-Hispanic whites of similar age (CDC, 2010).  

Moreover, African Americans and Hispanics have significantly higher obesity rates 

(47.8% and 42.5%) than non-Hispanic whites (32.6%) (Ogden, Carroll, Kit, & Flegal, 

2014).  Obesity, most especially abdominal obesity, has been identified as a major 

contributor to insulin resistance and other cardiovascular risk factors independent of 

genetic and lifestyle factors (ADAM, 2012; Ludwig, Ebbeling, Pereira, & Pawlak, 2002).  

Moreover, obesity is considered a significant potential cause of the metabolic syndrome 

(MetS), a cluster of risk factors that increase individuals’ risk for heart disease, 

atherosclerosis, diabetes, and stroke (AHA, 2014; Alberti et al., 2009; NHLBI, 2010).   

Diagnostic criteria for MetS include having at least three of the five following 

abnormalities: abdominal obesity (waist circumference of ≥40 inches in men and ≥35 

inches in women), serum triglyceride levels ≥150 mg/dL, HDL-cholesterol level <40 

mg/dL in men or <50 mg/dL in women, BP ≥130/85 mm Hg, and fasting serum glucose 

≥100 mg/dL.  Currently, the syndrome affects about 34% of adults in the U.S. (AHA, 
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2014).  Epidemiological studies highlight the disproportionate incidence of MetS in the 

country’s ethnic minority groups.  Data from the National Health and Nutrition 

Examination Survey (NHANES) suggests that the highest rates of MetS occur among 

Mexican-American women and men (prevalence of about 44%) and that African 

American women tend to have about a 50% higher prevalence for the syndrome than 

African American men, who seem to have the lowest prevalence overall (E. S. Ford, Li, 

& Zhao, 2010).  Moreover, African American males appear to be at less risk than non-

Hispanic white males for MetS (25% and 37% respectively), but African American and 

Mexican-American females tend to have about 1.5 times increased risk compared to non-

Hispanic white females (Ervin, 2009; E. Ford, Giles, & Dietz, 2002). 

Regarding MetS elements, African-Americans (about 45%) have a significantly 

higher prevalence of hypertension than other ethnic groups (Go et al., 2013).  

Interestingly, African-Americans also have been found to have lower rates of 

hypercholesterolemia compared with both non-Hispanic whites (26.9%) and Mexican-

Americans (21.8%), yet they have higher rates of coronary heart disease and stroke 

overall.  Lastly, the risk of diagnosed diabetes has been found to be 18% higher for Asian 

Americans, 66% higher for Hispanics, and 77% higher for African Americans when 

compared to European Americans.  Furthermore, some studies have shown that African-

American children have higher first- and second-phase insulin resistance than European 

Americans after controlling for BMI, body composition, fat distribution, dietary patterns 

and physical activity (Ku, Gower, Hunter, & Goran, 2000; Lindquist, Gower, & Goran, 

2000; Ludwig et al., 2002).  One study in which participants of different ethnicities were 

fed exactly the same diet found insulin resistance to be significantly greater in Southeast 
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Asians, Chinese, and Asian Indians compared to European Americans (Dickinson, 

Colagiuri, Faramus, Petocz, & Brand-Miller, 2002).  Such findings could be indicative of 

the contribution of genetic differences between ethnic groups to the incidence and 

development of MetS.  However, an increasing number of studies have identified strong 

links between psychological factors (i.e., personality, behavior, perceived stress and 

coping, cognition, depression and anxiety, etc.); social factors (e.g., socioeconomic 

status, education level, acculturation level); and biological factors, such as the 

physiological stress response, in the investigation of holistic causal explanations for the 

development of MetS and corresponding ethnic disparities.  The present study aimed to 

elucidate these relationships by delineating how factors related to cultural identity play a 

role in metabolic dysfunction and weight status among individuals that identify with 

different ethnocultural groups.   
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Background 

 

 

Acculturation, biculturalism, and health  

 

 Acculturation in health literature. Acculturation, “the dual process of cultural 

and psychological change that takes place as a result of contact between two or more 

cultural groups and their individual members” (Berry, 2005, p. 698), has been studied as 

it pertains to minority health in the United States.  Yet the relationship between 

acculturation and health is complex and is not fully understood (Lara, Gamboa, 

Kahramanian, Morales, & Bautista, 2005).  It is known that acculturating individuals may 

experience behavioral, cognitive and affective changes, and psychological stress, which 

in turn have an effect on both health practices and physiological health.   

Accordingly, there are two predominant theories in the literature regarding the 

mechanisms through which acculturation affects health.  One possibility is that the 

psychological stress associated with cultural change or with the conflict between culture 

of origin and the new host culture may stimulate the physiological stress response and, 

therefore, directly affect physical health.  The other is that the health behaviors of the 

host country may be less salutatory than those of the native country, leading to poorer 

health when adopted by the acculturating individual (Lara et al., 2005; Singh & Miller, 

2004; Steffen, Smith, Larson, & Butler, 2006).  Landrine and Klonoff (2004) propose an 

Operant Model of Acculturation through which to evaluate and even predict health 

behavior change in minority groups.  Specifically, they suggest that low prevalence 

health behaviors among Traditional (low-acculturated) minority persons increase in 

prevalence with acculturation and have higher prevalence among their more Acculturated 

counterparts.  Alternatively, high-prevalence health behaviors among Traditional 
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minority persons decrease with acculturation and have a lower prevalence among those 

that are more Acculturated (Corral & Landrine, 2008).  Accordingly, potentially health-

promoting or health-maintaining behaviors from the culture of origin may be lost, and 

health-harming behaviors from the host culture adopted (e.g., dietary changes).  

However, this behavioral model fails to explain why acculturation (and the different 

degrees to which people acculturate to a dominant cultural group) has different effects on 

different health behaviors for people within a given ethnic group.  For instance, Latinos 

have been found to decrease food and vegetable consumption yet increase physical 

activity when more acculturated to Anglo culture (Crespo, Smit, Carter-Pokras, & 

Andersen, 2001; Dixon, Sundquist, & Winkleby, 2000).  Similarly, there appears to be an 

increase in smoking for women of Latino origin yet a decrease in smoking for Latino 

men with greater acculturation (Wilkinson et al., 2005).    

Consequently, recent literature has moved towards theories indicating that 

increased levels of distress among acculturating populations may be more strongly 

associated with adverse health than operant behavioral factors (Kunst & Sam, 2013; 

Steffen et al., 2006; Sundquist & Winkleby, 2000)  Specifically, acculturation-related 

processes may lead to acculturative stress, a stress reaction in response to life events and 

situations related to the experience of acculturation, including challenges in cultural 

adaptation and adjustment.  The degree to which a person perceives acculturation as 

stressful will greatly influence whether or not this process affects an individual’s health, 

both via the physiological stress response and maladaptive coping behaviors.   

Despite growing interest in the investigation of acculturation-related factors and 

their impact on health, literature in this field is still quite limited and plagued with 
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methodological deficiencies.  Notably, much of this research utilizes simplistic measures 

of acculturation, such as language preference or generational status (Andrews, Bridges, & 

Gomez, 2013).  Thus, one of the largest limitations in the existing literature on 

acculturation and MetS-related health outcomes has been the use of linear or 

unidirectional models of acculturation rather than more complex, multidimensional 

theoretical models that include the concept of biculturalism or orthogonal cultural 

identification (Andrews et al., 2013; Crawford & Avula, 2014; Salant & Lauderdale, 

2003; Schwartz, Unger, Zamboanga, & Szapocznik, 2010).  A large gap exists between 

recent advances in acculturation theory and the lack of consistent conceptualization and 

measurement of acculturation and acculturative stress in health literature.   

Moving towards biculturalism and health: theory and research. An emerging 

theoretical model that attempts to integrate the complexities of the acculturation process 

and its relevance to ethnic minority health and well-being in the U.S. today is that of 

multidimensional biculturalism (Schwartz & Unger, 2010; Schwartz et al., 2010).  

Biculturalism generally has been defined as being comfortable and proficient with both 

one’s heritage culture and that of the country or region in which one has settled 

(Schwartz et al., 2010).  Accordingly, a bicultural person may intermix cultural practices, 

values, and identifications of both their heritage and receiving cultures.  Going further, 

biculturalism can be conceptualized as a psychological construct that embodies the 

degree to which individuals have internalized identity, behavior, belief, attitude, value, 

and/or worldview-related aspects of two cultures in a manner that is conducive to 

functional responses to both heritage and receiving cultural cues (Basilio et al., 2014).  

Individual differences may exist in the manner and extent to which people engage in 
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biculturalism, which highlights biculturalism as a process of cultural adaptation rather 

than a mere demographic factor.   

Of note, the concept of biculturalism has become applicable not only to 

immigrants, but to others who, despite being born in the host culture, may also be 

immersed in their heritage culture at home and/or in their communities (Schwartz et al., 

2010).  According to U.S. Census data, about 13 % of the U.S. population is foreign born, 

37.4% are non-White, and 20% speak a language other than English at home (Bureau, 

2011).  Hence, a significant portion of the U.S. population has likely been exposed to, 

and is familiar with, more than one culture and is bicultural: this does not include both 

U.S.-born ethnic and cultural minorities that experience identification and involvement 

with heritage cultures in addition to majority culture (Benet-Martínez, 2006).   

Bicultural context. Bicultural processes take place within dynamic cultural 

contexts.  People may find themselves in cultural environments that require 

understanding of and adaptation to both heritage and mainstream cultures.  Such dual 

cultural adaptation in turn occurs through the processes of acculturation and 

enculturation, with acculturation being the process of adapting to the 

mainstream/receiving culture, and enculturation referring to the forces that promote 

heritage cultural adaptation (Basilio et al., 2014).  In communities that integrate the 

heritage and receiving cultures, comfort with both cultures may be desirable for everyday 

functioning.  One example of such an environment is Miami, Florida, a U.S. American 

city where persons of Hispanic ethnic origin are the majority, and Hispanic cultural 

norms have an incredibly strong presence, as does the Spanish language.  Over time, the 

cultural context of places like Miami can grow into one that is dissimilar to both the 



8 

original receiving and heritage cultures, even though it incorporates elements from both, 

adding to the complexity of navigating two cultural processes (i.e., acculturation and 

enculturation) in bicultural environments.      

 For instance, Schwartz and Zamboanga (2008) conducted a study of Hispanic 

young adults in Miami, in which they assessed cultural practices, values, identifications, 

familial ethnic socialization—the extent to which parents teach their children 

about/expose them to language, symbols, and traditions from the family heritage 

culture—acculturative stress, and perceived discrimination (Schwartz et al., 2010; 

Schwartz, Zamboanga, Weisskirch, & Rodriguez, 2008).  Despite Miami’s highly 

bicultural context, a large number of study participants rated themselves as either 

assimilated (i.e., mostly American, not very Hispanic) or separated (i.e., mostly Hispanic, 

not very American.).  Participants who most fully identified as bicultural, and therefore as 

integrating their Hispanic and American cultural streams, interestingly reported the 

highest levels of familial ethnic socialization.  On the other hand, those who reported 

themselves as separated or assimilated reported significantly lower levels of familial 

ethnic socialization.  Therefore, bicultural contexts appear to influence bicultural 

(acculturative/enculturative) processes via natural contextual factors such as language 

and value requirements for everyday interactions in a particular community, as well as 

intentional familial influence that may be passed on for generations.  Most importantly, 

one should note that the forces that influence people’s acculturative inclinations are not 

constant—they change over time and vary across different geographical and 

sociopolitical contexts.  Bicultural context, therefore, is multifactorial; and the 

acculturative process it influences, complex and multidimensional.   
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The multidimensional biculturalism model posits that biculturalism may take one 

of two forms: some bicultural persons may choose to keep the cultures they live among 

separate due to perceived conflict and incompatibility between them, or they may prefer 

to combine both cultural streams, synthesizing aspects of the two cultures into a unique 

blend (Benet-Martinez & Haritatos, 2005; C. C. Chen et al., 2008; Schwartz et al., 2010).  

Facing the challenge of negotiating two sets of cultural norms, practices, identities, and 

values may indeed be very difficult and stressful, especially if the two cultures are 

perceived as conflicting with each other.  Failure to properly manage this challenge is 

thought to increase bicultural individuals’ risk of developing psychological and 

behavioral difficulties (David, Okazaki, & Saw, 2009).  For example, bicultural 

individuals who integrate their cultural identities tend to report higher self-esteem and 

less psychological distress than those who keep them separate (C. C. Chen et al., 2008).  

Furthermore, a blended type of biculturalism seems to be associated with lower levels of 

acculturative stress, given that being able to effectively pull from both cultures increases 

the ability to activate correct cultural schemas in different situations.   

Consequently, some studies suggest that bicultural individuals may have better 

health than those who are assimilated or marginalized due to experiencing less 

acculturative stress and more extended social support from both their culture of origin 

and the host society (Lee, Sobal, & Frongillo, 2000)  For instance, a study examining 

how the negotiation of different racial identities affects psychological adjustment found 

that multiracial identity integration, reflected via the perception of low conflict between 

one’s racial identities (i.e., whether or not values and norms of each group contradict 

each other), buffers the negative effects of perceived racial discrimination on negative 
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affect and psychological distress (Jackson, Yoo, Guevarra, & Harrington, 2012).  Another 

study looking at Hispanic young adults in Miami, FL, considered a highly bicultural 

environment, found that participants who reported an integrated bicultural identity 

experienced the lowest amount of acculturative stress (Schwartz et al., 2008).  

Along those lines, a recent meta-analysis revealed a significant, strong, and 

positive association between biculturalism and psychological adjustment (e.g., life 

satisfaction, and negative affect) (A. Nguyen & Benet-Martínez, 2013).  Also, the 

perception of bicultural self-efficacy—bicultural individuals’ perceived ability to 

function completely in two cultures—has been found to be related to psychological well-

being and mental health in college students (David et al., 2009).  

Another relevant cultural construct that has recently emerged in the 

acculturation/biculturalism literature is intragroup marginalization.  The construct is 

based in social identity theory, which assumes people’s social identity is derived from 

group membership (Brown, 2000).  In addition, social identity theory posits that people 

strive to maintain a positive social identity in order to boost self-esteem by comparing 

their group to relevant outgroups.  Thus, intragroup marginalization refers to 

interpersonal distancing that occurs when an acculturating individual is believed to 

exhibit behaviors, values, and beliefs that are outside the heritage culture's group norms 

(Castillo, Cano, Chen, Blucker, & Olds, 2008). It assumes that ethnic minority groups 

marginalize members whose behaviors threaten the uniqueness of the group by acting 

like the majority (Castillo, Conoley, Brossart, & Quiros, 2007).  The construct also aims 

to further John Berry’s marginalization strategy of acculturation, one of four variations in 

how individuals seek to engage the acculturation process.  According to Berry, 
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marginalization occurs when there is little interest in, or possibility for, maintaining one’s 

heritage culture as well as little interest in relating to a host culture (Berry, 2005).  

Instead, intragroup marginalization considers the heritage culture group’s reaction to the 

individual rather than the individual’s response to the heritage group (Castillo et al., 

2007).  In this manner, intragroup marginalization helps address a gap in the 

acculturation literature by considering the bicultural individual’s family, peer, and 

cultural group contexts rather than acculturation level and strategy alone.  This focus, in 

turn, is in accordance with a bidirectional, multidimensional perspective of acculturation 

and multidimensional biculturalism.  Furthermore, recent research has shown that family 

conflict and intragroup marginalization on the part of one’s family were significantly 

related to higher acculturative stress in bicultural Latino, Asian American, and African 

American college students (Castillo et al., 2008; Castillo, Zahn, & Cano, 2012; 

Thompson, Lightfoot, Castillo, & Hurst, 2010).  Still, empirical investigation of this 

construct is quite limited.   

In addition, studies that directly examine how biculturalism affects the physical 

health of individuals are severely lacking, not to mention findings are often mixed due to 

the examination of different health outcomes and the use of varying acculturation 

definitions and measures.  The current study aims to address this gap in the literature by 

suggesting a theoretical model that includes the relatively new constructs of bicultural 

identity integration conflict and intragroup marginalization in the conceptualization of 

acculturative stress and delineates their role in metabolic health gaps for ethnic minorities 

in the U.S.  We thus acknowledge that individuals managing more than one cultural 

environment experience the most beneficial psychological outcomes when they perceive 
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their cultural identities as integrated (Chen, Benet-Martínez, & Harris Bond, 2008).  On 

the other hand, everyday experience in a bicultural context (including factors related to 

discrimination, intragroup pressures, intergroup conflict, and acculturation) can cause 

psychological distress, and in turn affect physical health.  Individuals’ perceptions of 

conflict between the cultures they identify with/relate to (Benet-Martínez, 2003; Benet-

Martinez & Haritatos, 2005) and the extent to which they experience intragroup 

marginalization represent multidimensional, psychological components of bicultural 

experience which we aim to examine in relation to metabolic risk in an ethnically diverse 

population.  To our knowledge, these cultural measures have yet to be utilized in any 

studies looking at physiological health outcomes outside of the preliminary study 

conducted by these investigators (discussed below).   

Bicultural identity, intragroup marginalization, and physical health 

The primary investigators of the current study have previous experience 

researching how the psychological experience of bicultural contexts impacts the health of 

ethnic minority individuals.  A pilot study used a multidimensional model of 

acculturation in which the negotiation of two cultures is strongly linked to individuals’ 

identity, expectations, and values (A.-M. D. Nguyen & Benet-Martínez, 2007).  It was the 

theoretical basis of the study that the psychological distress associated with bicultural 

experience would be linked to deleterious health outcomes that could place study 

participants at risk for negative health outcomes, including perceived general health, 

mental health, dietary behavior, body mass index, waist circumference, and sleep quality.  

Thus, the investigators examined whether intragroup marginalization, bicultural identity 

integration, and collective self-esteem (Luhtanen, Crocker, Luhtanen, & Crocker, 1992) 
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affected self-reported health outcomes in 127 undergraduates ages 18 to 25 who 

identified themselves as bicultural (i.e., felt like they belong to more than one cultural 

group, such as Hispanic Americans, African Americans, immigrants, etc.) (Rodriguez-

Diaz, Peterman, & Webb, 2013a, 2013b).  Subjects responded to an online questionnaire 

that assessed sociodemographic, cultural, and health-related factors.  Study results 

showed that perceived harmony vs. conflict in the negotiation between two cultures was 

associated with mental health outcomes; this association was partially mediated by 

perceived stress.  Thus, bicultural individuals’ perception of conflict between their 

heritage and host cultures was found to impact mental health via perceived stress.  Most 

importantly, results identified intragroup marginalization (among family, friends, and 

other members of participants’ ethnic group) as the most consistently significant marker 

of the role played by an acculturative process in the development of chronic health risk 

factors among bicultural college students.  Specifically, study results suggested that 

perceived stress mediates the relationship between intragroup marginalization within the 

family and waist circumference, BMI, mental health, sleep quality, and general health.  

Intragroup marginalization among one’s group of friends was also partially mediated by 

stress in relation to mental health, general health, and sleep quality; while intragroup 

marginalization within one’s ethnic group was mediated by stress in its relationship with 

mental health and sleep quality.  This study appeared to be the first of its kind to examine 

the relationship between intragroup marginalization and health outcomes. 

Overall, these preliminary findings further emphasize the importance of 

considering intragroup marginalization and bicultural identity integration conflict as 

acculturative stressors.  They also suggest that acculturative stress due to experiencing 
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these factors may form part of culture-specific pathways that affect the health of people 

experiencing bicultural contexts.  Thus, the use of the Intragroup Marginalization 

Inventory (IMI) and the Bicultural Identity Integration-Conflict subscale (BII-Conflict) as 

theoretically and empirically sound measures of a multidimensional, bidirectional 

acculturative process relevant to bicultural experience is supported.   

Obesity, stress, and metabolic dysfunction 

Although there is an important movement to decrease the stigma (and therefore 

the stress and potentially the health risks) of obesity, the vast majority of epidemiological 

literature considers obesity to be a major risk factor for MetS, gravely affecting the health 

of minority racial/ethnic groups, especially African-Americans and Hispanics.  Visceral 

obesity in particular is involved in the pathophysiology of MetS and thus type 2 diabetes 

and cardiovascular disease, as it has both the proclivity and capacity to undergo 

inflammation (Black, 2006).  Specifically, abdominal fat cells differ from fat cells in 

other parts of the body in that they have a high concentration of glucocorticoid receptors 

and proinflammatory molecules which, when activated, are involved in a physiological 

cascade that promotes abnormal fatty acid reuptake and the storage of triglycerides as fat 

in endothelial cells, which are in turn associated with insulin resistance and 

atherosclerosis respectively (Black, 2006).  Moreover, in the presence of obesity, 

adipocytes have been found to release excess amounts of several biological products that 

are involved in the causation of one or another of the metabolic risk factors in MetS, 

namely nonesterified fatty acids, inflammatory cytokines, PAI-1, adiponectin, leptin, and 

resistin (Evans, Goldfine, Maddux, & Grodsky, 2002).  Conversely, even moderate 

weight loss in persons with abdominal obesity is associated with substantial 
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improvements in their cardiometabolic profiles and therefore reduced risk of 

cardiovascular disease and type 2 diabetes (Despres, 2006).   

 Nevertheless, there is strong evidence to suggest that chronic psychological stress 

causes the same cascade of inflammatory responses associated with dysfunctional 

adipose tissue through sympathetic signaling, which in turn promotes greater 

accumulation of visceral fat in the body, forming a vicious cycle of inflammation and 

metabolic dysfunction (Black, 2006; Brunner et al., 2002; Engstrom et al., 2003; Mooy, 

de Vries, Grootenhuis, Bouter, & Heine, 2000; Pyykkonen et al., 2010; Rosmond, 2003; 

Tamashiro, Sakai, Shively, Karatsoreos, & Reagan, 2011).  Indeed, chronic stress is 

known to activate neuroendocrine processes in the body, including hyperactivity of the 

hypothalamic-pituitary-adrenal axis (HPA axis), that lead to increased levels of 

circulating cortisol in the body and decreased levels of sex steroids and growth hormone 

(Black, 2006).   

A study examining the relationship between chronic psychological stress and the 

incidence of type 2 diabetes and visceral obesity found that, in a sample of European 

American individuals (N = 2,262) without a history of diabetes, chronic psychological 

stress was positively associated with previously undiagnosed diabetes and visceral 

adiposity (Mooy et al., 2000).  Higher levels of stress were associated with greater 

incidence of diabetes diagnosis, and this association remained significant even after 

adjusting for age, sex, family history of diabetes, education, alcohol consumption, and 

physical activity.  Similarly, higher chronic stress was found to be associated with poorer 

glucose regulation in Hispanics without a prior history of diabetes (McCurley et al., 

2015).  In another recent longitudinal study, baseline psychological distress increased the 
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risk for the development of MetS among middle-aged adults even after controlling for 

age, gender, socio-demographic variables, baseline health behaviors, and C-reactive 

protein (Puustinen, Koponen, Kautiainen, Mantyselka, & Vanhala, 2011).   

With regards to ethnic minority populations, researchers have begun to use an 

allostatic load model to explain health disparities in these groups.  The term allostatic 

load refers to the physiological wear and tear that the body experiences as a result of 

repeated activation of the physiological stress response (McEwen, 1998).  Specifically, 

increased allostatic load occurs during periods of chronic stress or when the negative 

feedback mechanisms that are supposed to reduce the body’s stress response after a threat 

are no longer working properly.  Repeated exposure to prolonged physical and 

psychosocial stress leads to the release of stress hormones such as cortisol, which may 

lead to increases in blood pressure, deposition of fat in the abdomen, and atherosclerosis 

(Mc Ewen, 1998).   These processes in turn set the stage for obesity and the obesogenic 

illnesses characteristic of MetS.   

Specifically, allostatic load due to acculturation-related stress has been implicated 

in the development of obesity and related health problems in ethnic minority individuals 

(D'Alonzo, Johnson, & Fanfan, 2012).  Both Peek et al. (2010) and Kaestner, Pearson, 

Keene, and Geronimus (2009), for example, found that U.S.-born Mexican Americans 

had higher allostatic loads than Mexican Immigrants, and immigrants who had resided in 

the United States for longer periods had higher loads than new immigrants.  While the 

researchers attributed this pattern to unhealthy assimilation to mainstream U.S. culture, it 

should be noted that both these studies used only simple proxy measures of acculturation 

(length of residence, language preference), and neither assessed for acculturative stressors 
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directly.  Interestingly, still, a South African study noted that Black South Africans, who 

generally are found to experience low social support and high levels of discrimination, 

appear to have greater neurohormonal stress reactivity than White South Africans when 

exposed to laboratory stressors (Reimann et al., 2012).  Likewise, first-generation 

Russian Jewish immigrants in Germany have been found to have higher cortisol levels 

and greater incidence of diabetes than their Russian German and native German 

counterparts (Korenblum et al., 2005); while Mexican American immigrants have lower 

allostatic loads than U.S.-born Mexican Americans and non-Hispanic whites (Kaestner, 

Pearson, Keene, & Geronimus, 2009).  Thus, there is strong indication that acculturation-

related stressors may play a role in ethnic disparities in obesity and cardiometabolic 

dysfunction through hyperactivation of the physiological stress response and allostatic 

load.   

Along these lines, Tull et al. (2003) studied how acculturation and psychosocial 

stress affect body fat distribution and insulin resistance among native-born African 

Americans in the U.S. Virgin Islands (USVI) and African-Caribbean immigrants.  

Specifically, they identified three acculturation factors that were theoretically consistent 

with a view of acculturation as a multidimensional construct—adoption of USVI-

American values, integration and practice of USVI-American customs, and allegiance to 

traditional African-Caribbean values and customs.  Furthermore, they theorized that 

acculturative stress associated with these factors might influence diabetes risk among 

African-Caribbean immigrants in the USVI, but not among native-born USVI 

individuals, at least in part through the physiological stress response (Tull, Thurland, 

LaPorte, & Chambers, 2003).   
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After controlling for age, gender, BMI, waist circumference, family history of 

diabetes, and smoking and alcohol consumption, acculturation, as assessed by the 

adoption of USVI-American-oriented cultural values, was found to be independently 

related to insulin resistance among USVI-born African Americans.  Interestingly, neither 

integration of the two cultural orientations (biculturalism) nor allegiance to traditional 

values seemed to influence insulin resistance.  For African-Caribbean immigrants, 

however, psychosocial stress was found to be significantly and independently related to 

insulin resistance.  This relationship was not observed among USVI-born African 

Americans despite a similar reported mean level of stress for both groups.  Also, the 

relationship was confounded by waist circumference yet not by BMI, indicating the 

possibility of unique physiological pathways through which acculturative stress may 

affect metabolic dysregulation above and beyond other psychosocial factors.  Thus, it 

appears that there is a differential effect of acculturation and psychosocial stress on the 

risk for obesity and insulin resistance, suggestive of both culture-related behavioral 

patterns and acculturative stressors that result in increased frequency of metabolic health 

dysfunction.  Unfortunately, this study did not test a model that delineates the nature of 

the relationship between these factors or clarifies the role they play (i.e., mediation, 

moderation, etc.) in the assessed health factors.   

 More recently, Fang et al. (2014) attempted to examine the associations between 

acculturative stress and inflammatory biomarkers in Chinese Americans.  Acknowledging 

that longer duration of U.S. residence is significantly associated with increased risk for 

type 2 diabetes, cardiovascular disease and breast cancer for this group compared to both 

European Americans and Chinese persons living in China, they sought to understand 
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whether acculturative stressors such as difficulties with language, perceived cultural 

differences, social isolation, and racial discrimination are associated with dysregulation 

of stress biomarkers after controlling for general life stress and negative life events.  

Their analyses revealed that every one-unit increase in acculturative stress was associated 

with an 8% increase in C-reactive protein (CRP) (Fang, Ross, Pathak, Godwin, & Tseng, 

2014).  Elevations in CRP are associated with atherosclerosis, heart disease, and certain 

cancers (Szkandera, J., et al., 2014).  While these results indeed highlight that 

psychological distress related to acculturation may adversely impact health via 

pathophysiological pathways, this particular study did not evaluate how acculturative 

stressors impacted health behaviors, including maladaptive eating behaviors.  

Accordingly, study investigators suggested that future research assess whether eating 

behavior mediates the association between acculturative stress and inflammation.  The 

current study does in fact aim to assess the mediational role of stress-related eating in the 

relationship between acculturative stressors and metabolic health.   

Metabolic health and morbidity/mortality: going beyond obesity.  A notable 

observation in the Fang et al. (2014) study is that elevated risk of chronic disease among 

Chinese Americans exists despite relatively low prevalence of obesity among this group.  

Such observations have been noted more frequently in recent literature, shedding light on 

the importance of differentiating between metabolically unhealthy status and obesity.  

Studies have shown that despite being in the same BMI range, some obese individuals 

exhibit less insulin resistance and visceral adiposity and likewise more favorable 

cardiovascular risk profiles than others (Karelis et al., 2005; Seo & Rhee, 2014; Yang et 

al., 2016).  These persons are categorized in the literature as metabolically healthy obese 
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(MHO).  On the other hand, there are persons who have non-obese phenotypes yet 

present with metabolic dysfunction, including impaired insulin sensitivity, higher levels 

of abdominal adiposity, blood pressure and oxidative stress, lower physical activity 

energy expenditure and more atherogenic lipid profiles (Conus et al., 2004; Dvorak, 

DeNino, Ades, & Poehlman, 1999; Yang et al., 2016).  These persons are categorized as 

metabolically unhealthy normal weight (MUNW).   

A study by Dvorak et al. (1999) found that, among a study sample of seemingly 

healthy young adult women, MUNW women displayed particular phenotypic 

characteristics that predisposed them to type 2 diabetes and cardiovascular disease 

compared to the normal study group, including higher subcutaneous and abdominal 

adiposity, and lower physical activity energy expenditure despite equal cardiorespiratory 

fitness levels.  Likewise, Conus et al. (2004) found that MUNW women had higher 

percent body fat, lower fat-free mass, lower physical energy expenditure, and lower peak 

oxygen uptake than healthy women of the same BMI category.  They also found that 

MUNW had lower levels of dietary restraint, which is the perception that one regularly 

and intentionally eats less than one desires, compared to their metabolically healthy 

counterparts.  Among Korean adults and Mexican American adults, metabolically 

unhealthy status is also more highly associated with increased risk for cardiovascular 

morbidity and mortality than BMI status (Laing et al., 2015; Yang et al., 2016), and 

among both Chinese adults and white European adults, metabolically unhealthy status 

was more significantly linked to incidence of ischemic stroke than obesity (Li et al., 

2016; Sanchez-Inigo, Navarro-Gonzalez, Fernandez-Montero, Pastrana-Delgado, & 



21 

Martinez, 2017).  Thus, across studies it is evident that BMI is not as strong of a predictor 

of poor metabolic health as are visceral adiposity or behavioral factors.   

Still, while there is mounting evidence suggesting that being metabolically 

unhealthy despite weight is most commonly associated with risk for morbidity and 

mortality among different ethnic groups, it is unknown whether metabolically healthy 

obese individuals ultimately develop metabolic health concerns as a result of overweight 

status/visceral adiposity (Mathew, Farr, & Mantzoros, 2016; Munoz-Garach, Cornejo-

Pareja, & Tinahones, 2016).  One recent study, for example, found that both MUNW and 

MHO individuals were at greater risk for elevations in CRP (inflammatory biomarker) 

and fatty liver, which is commonly associated with insulin resistance and obesity 

(Shaharyar et al., 2015).  Yet another found that MHO status had approximately 1.5-fold 

higher association with incident hypertension than healthy controls (Kang et al. 2016).  

Furthermore, the differential effects of metabolic abnormalities and obesity on 

cardiovascular and other illness risk across ethnic groups is unclear, as the literature on 

this topic is scarce.  Still, one prospective study by Schmiegelow et al. (2015) did find 

that, among a large sample of postmenopausal women without diabetes or prior CVD, the 

risk of developing CVD was more strongly associated with the presence of metabolic 

abnormalities than with the presence of obesity for both white and black women.  

However, black women seemed to have higher risk for CVD with less metabolic 

abnormalities than did white women.  More specifically, obesity in white women was not 

associated with CVD unless accompanied by MetS (≥3 metabolic abnormalities), 

whereas black women who were overweight or obese had increased CVD risk even if 

they had ≤2 metabolic abnormalities.  Such findings suggest that the sum and type of 
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metabolic syndrome components may signify distinct levels of risk for MetS-related 

illnesses across different ethnic groups.  Still, further research needs to be conducted in 

order to clarify whether and how there may be ethnic disparities in how the number and 

type of metabolic abnormalities is associated with morbidity and mortality. 

Stress sensitivity and disordered eating 

 In addition to direct pathophysiological mechanisms affecting fat depots, stress 

has been shown to affect weight and metabolic health through influences in appetite and 

consequently disordered eating behavior.  In particular, emotional eating, the tendency to 

respond with overeating to negative emotions and stress (Pinaquy, Chabrol, Simon, 

Louvet, & Barbe, 2003), is a phenomenon that has been often associated weight gain, 

obesity, and binge eating behavior.  Increased levels of circulating cortisol due to chronic 

stress augment sensitization of the brain’s reward system, potentially leading to excessive 

intake of highly palatable foods (T. C. Adam & Epel, 2007; Torres & Nowson, 2007; 

Warne, 2009).  In turn, hypercortisolism, along with the consumption of calorie-dense 

foods, further promote insulin resistance and the accumulation of visceral fat.   

Additionally, research shows that there may be individual differences in the 

sensitivity of the physiological stress response, which may be helpful in determining 

which individuals are more at risk for weight gain and subsequent metabolic dysfunction 

due to stress-induced eating.  One study in particular examined whether the relationship 

between cortisol and appetite regulation were affected by laboratory-induced social stress 

(Epel, Lapidus, McEwen, & Brownell, 2001).  Researchers found that participants prone 

to higher cortisol reactivity tended to consume a greater number of calories immediately 

following stress compared to those with low cortisol reactivity exposed to the same 
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stressors.  Moreover, high cortisol reactors tended to choose more sugar dense foods than 

low reactors.  A similar study looking at the effects of both laboratory stressors and 

chronic stress, assessed via reported daily hassles and the level of stress perceived by 

them, also found people with high cortisol reactivity increased their snack intake 

(Newman, O'Connor, & Conner, 2007).  This tendency was not observed in people with 

low cortisol reactivity.  These findings mirror those of animal studies, which have shown 

that animals prone to obesity have a tendency to engage in hyperphagia and gain weight 

as a result of overabundance of circulating glucocorticoids, and they specifically develop 

an increased appetite for sugary foods (T. C. Adam & Epel, 2007; Epel et al., 2001).  On 

the other hand, van Strien, Roelofs, & Weerth (2013) found blunted HPA-axis stress 

reactivity to be associated with increased stress-induced food intake.  After testing the 

relationship between stress-induced cortisol responses and acute food intake in persons 

reporting to be either high or low emotional eaters in a laboratory setting, they found that 

emotional eating of high-palatable foods significantly moderated the relationship between 

cortisol stress reactivity eating behavior in response to stress.  High emotional eaters with 

blunted cortisol stress responses tended to eat more in response to laboratory-induced 

stressors than those with elevated cortisol stress responses. Such mixed findings suggest 

the need for further examination of the role of cortisol reactivity in stress/emotion-based 

eating. 

Stress-induced or emotional eating also has been associated with binge eating, 

which has been identified as a risk factor for overweight, MetS, and type 2 diabetes 

(Hudson et al., 2010; Kenardy et al., 2001).  Conversely, a large portion of binge eating 

disorder (BED) patients meet MetS criteria (Barnes et al., 2011; Roehrig, Masheb, White, 
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& Grilo, 2009).  In fact, a recent longitudinal study found that BED patients, compared to 

non-eating disordered control, were 1.7 times more likely to have a MetS component and 

2.4 times more likely to have ≥2 components at 2.5 and 5-year follow-up intervals 

(Hudson et al., 2010).  Among a group of obese bariatric surgery patients, eating in 

response to negative emotions including depression and anxiety was moderately 

correlated with binge eating and BED (Fischer et al., 2007).  Another study found 

emotional eating to be frequent in persons with BED and in high weighing persons with 

an eating disorder not otherwise specified (EDNOS) diagnosis, yet not in low weighing 

EDNOS people or healthy controls (Eldredge & Agras, 1996), suggesting that emotional 

eating plays a role in obesity for eating disorder patients.  Indeed, research indicates that 

individuals who regularly engage in binge behavior experience increased appetite and the 

urge to binge in response to stress (Gluck, 2006).  In a 2012 study by Groesz et al., stress 

(in the forms of both perceived and chronic stressor exposure) was related with the drive 

to eat, including disinhibited eating, binge eating, and the consumption of highly 

palatable foods.  Moreover, obese individuals with binge eating disorder (BED) seem to 

have higher cortisol reactivity than obese persons without BED, suggesting that stress 

plays an important role in the development of disordered eating patterns (Gluck, 2006).   

While there are mixed findings regarding differences between ethnic groups in the 

incidence of binge eating behavior and BED (Azarbad, Corsica, Hall, & Hood, 2010; 

Shaw, Ramirez, Trost, Randall, & Stice, 2004; Striegel-Moore & Smolak, 2000), a recent 

seminal study using a large nationally representative sample identified that, among obese 

women, African-Americans and Hispanics had higher rates of BED (Perez & Warren, 

2012).  Additionally, depression and binge eating have been associated with heavier 
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weight in Hispanic women than women in other ethnic groups (Fitzgibbon et al., 1998).  

Similarly, a study looking at a college student sample found that bi/multiracial women 

who endorse binge eating behavior and were overweight also had greater levels of 

anxiety and depression than men and women of other racial/ethnic groups, most 

especially non-Hispanic whites (Ivezaj et al., 2010).  Moreover, African-American 

ethnicity has been found to be predictive of BED and type 2 diabetes comorbid status 

versus European American ethnicity (Webb, Applegate, & Grant, 2011).  Sims et al. 

(2008) found significant associations between perceived stress and emotional eating of 

high-fat/high-sugar foods among African American men and women.  Such findings are 

indicative of ethnic disparities in disordered eating, particularly emotional eating and 

binge eating, among obese individuals. 

While there is a line of research that has sought to examine how cultural factors 

relate to eating disorder symptoms in persons of ethnic minority origin, as in health 

literature overall, the large majority of these have focused on how acculturation (i.e., 

orientation towards American culture), rather than acculturative stress, plays a role in this 

relationship (Kroon Van Diest, Tartakovsky, Stachon, Pettit, & Perez, 2014).  Yet there is 

some initial evidence for the importance of the role acculturative stress plays in eating 

disorder pathology in ethnic minority persons.  For instance, a study by Reddy and 

Crowther (2007) found that acculturative stress as experienced through cultural conflict is 

associated with body dissatisfaction and maladaptive eating attitudes in South Asian 

American women, whereas acculturation is not (Reddy & Crowther, 2007). Even among 

men, acculturative stress, and not acculturation, is found to be significantly related to 

eating disorder psychopathology (Warren & Rios, 2013).  Gordon et al. (2010) have also 
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found that, among Hispanic and African-American women, acculturative stress, but not 

acculturation, is related to eating disorder symptoms (Gordon, Castro, Sitnikov, & Holm-

Denoma, 2010).  They posited that disordered eating behavior was a maladaptive coping 

mechanism in response to acculturative stress and in an effort to fit into mainstream 

culture body image ideals, yet they conceded that future research is necessary to clarify 

the relationship between acculturative stress and eating disorders among ethnic minority 

women.  Most recently, acculturative stress was found to significantly predict bulimic 

symptoms in African-American, Asian-American, and Hispanic college women, above 

and beyond general life stress (Kroon Van Diest et al., 2014).  While these study results 

are indicative of an important relationship between acculturative stress and disordered 

eating pathology, research in this area is scant.  

Proposed theoretical model 

Indeed, further research is necessary to elucidate what factors may be involved in 

ethnic minority disparities in obesity, stress sensitivity, and disordered eating, and it is 

possible that stress related to cultural identity struggles may play a significant role in the 

pathogenic processes of these health issues (Ivezaj et al., 2010; Rodriguez-Diaz et al., 

2013b).  The scarcity of research in this area is likely perpetuated by the lack of 

consistent theoretical foundation guiding studies.  Accordingly, in his comprehensive 

review article, Kuo (2014) emphasized the need for research that properly defines, 

measures, and hypothesizes the antecedents, mediators/moderators, and outcome 

variables involved in the stress-acculturation-adaptation mechanisms relevant to the 

experience of immigrants and ethnic minorities.   
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Consequently, the current study assumes a theoretical orientation concordant with 

the Minority Status Stress Model (Flores et al., 2008; Meyer, 2003), and the 

Transactional Model of Stress and Coping (Richard S. Lazarus & Folkman, 1984, 1987) 

to explain the relationship between acculturative stress, disordered eating, and obesity 

and metabolic dysfunction in ethnic minority groups.  The Minority Status Stress Model 

suggests that people belonging to ethnic minority groups may experience stressors unique 

to their minority status in society, above and beyond the effects of general stress, which 

in turn place them at risk for health and mental health problems (Flores et al., 2008; 

Turner & Avison, 2003).  We further expand this model by suggesting that intragroup 

marginalization and bicultural identity integration conflict are acculturative stressors that 

affect the health of minority group members above and beyond the effects of general 

perceived stress, in accordance with the concept of multidimensional biculturalism.  

Intragroup marginalization, for example, has been found to be an acculturative stressor 

after controlling for acculturation and general stress (Thompson et al., 2010).  Moreover, 

we theorize that these acculturative stressors contribute to physiological stress hyper-

reactivity, which promotes disordered eating behavior, including emotional eating and 

binge eating.   

The Transactional Model of Stress and Coping attempts to explain the processes 

involved in coping with stress and emotions and thus why there are individual differences 

in the way people respond to stressors (R.S. Lazarus, 2006).  Specifically, this model 

suggests that people respond to stressors by first appraising whether they perceive a 

threat or challenge to their well-being, values, goals, beliefs about themselves or others, 

or situational intentions.  Threats, for example, are situations that are appraised as high in 
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personal significance and low in controllability, challenges are those situations that are 

high in personal significance and high in controllability (Folkman, 2013).  In response, 

persons are thought to evaluate whether there is anything that can be done about the 

stressor (i.e. coping response), be it through adaptive or maladaptive means.  

Accordingly, people engage in coping efforts which result in adaptational outcomes that 

can affect emotional well-being, functional status, and health behaviors either positively 

or negatively (Ozier et al., 2007).  The cognitive-evaluative process through which 

people appraise stressors and the subsequent responses to them depend on the perceived 

availability of psychological, social, cultural, and material resources to cope.  The current 

study incorporates this model by using the Eating and Appraisal Due to Emotions and 

Stress scale (EADES) (Ozier et al., 2007) to measure the extent to which people’s 

appraisal of ability and resources to cope affects emotional eating behavior.  Thus, we see 

perceived ability and resources to cope as a moderator of the relationship between 

acculturative stressors and engagement in emotional eating, which in turn should mediate 

the effect of the acculturative stressors on metabolic health outcomes.   
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Specific Aims and Hypotheses 

 

 
The current study seeks to examine the relationship of experiencing a bicultural 

context to metabolic health in a sample that includes ethnic minority individuals, among 

which there is a disproportionate incidence of the metabolic syndrome (MetS), its 

components, and its associated comorbidities.  Through this examination, we hope to 

improve the understanding of the pathways through which ethnic disparities in obesity, 

MetS, and its associated comorbidities (e.g., type 2 diabetes, cardiovascular disease) 

arise.    

Moreover, we attempt to address gaps in the theoretical approaches through which 

associations between acculturative factors and health have been studied.  Therefore, we 

acknowledge acculturation to be a multidimensional, bidirectional process that goes 

beyond exclusively behavioral models and mere measures of proxy variables such as 

language proficiency or race/ethnicity.  Instead, our interest lies in how the psychological 

experience of a bicultural context relates to health outcomes relevant to obesity and 

MetS.   

Accordingly, the theoretical model for the current study (see Figure 1) assumes a 

relationship between the multidimensional psychological experience of a bicultural 

context, as measured through bicultural identity conflict and intragroup marginalization, 

and MetS and weight outcomes.  This relationship is predicted to be at least partially 

mediated by disordered eating behavior.  More specifically, the proposed model suggests 

that disordered eating’s mediational role will be moderated by perceived resources and 

ability to cope.  The perception of poor coping resources/ability should increase the 

likelihood of disordered eating behavior, thus potentiating the mediational effect of 
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disordered eating.  A significant relationship between the study’s cultural factors and 

health outcomes after controlling for study covariates (i.e., age, education, hours of sleep, 

and amount of physical activity) is presumed to be indicative of acculturative stress 

resulting from the measured cultural factors, which impacts weight and MetS-related 

outcomes through the physiological stress response (unmeasured) as well as through 

disordered eating.  Separate analyses including ethnic group categories as a moderator of 

direct and indirect effect pathways will be conducted to test the proposed model by ethnic 

group (i.e., European Americans, African Americans, and Hispanics) (see Figure 2).   

Study Aims 

Therefore, the specific aims of the current study are as follows: 

1. Test a theoretically sound model that captures the multidimensional, 

psychological experience of negotiating bicultural contexts in relation to 

metabolic health in a multi-ethnic sample. 

2. Examine the relationship between acculturative stress, assessed via bicultural 

identity conflict and intragroup marginalization, disordered eating, coping, 

obesity and MetS risk factors. 

3. Increase understanding of the mechanisms at play in ethnic health disparities in 

obesity and MetS and associated comorbidities. 

4.  Identify psychosocial factors that may contribute to negative metabolic health 

outcomes and thus may be potential targets for intervention.    

Insights gained from meeting study aims may prove to be useful in assessing and 

targeting the psychosocial problems that affect the health of persons of ethnic minority 

backgrounds who carry a disproportionate burden of metabolic health 
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concerns.  Specifically, results from this study could potentially highlight the importance 

of evaluating for, and addressing, acculturative stress, evident through intragroup 

marginalization and bicultural identity integration.  Furthermore, the identification of a 

relationship between stressors specific to ethnic minority populations and maladaptive 

eating behavior may help pinpoint behavioral targets for clinical interventions that help 

bridge the gap in metabolic health disparities. 

Hypotheses 

 The proposed theoretical model will be tested via conditional process analyses, 

reflected in the following hypotheses: 

1. Elevated bicultural identity conflict will be associated with greater incidence of 

MetS risk factors after controlling for health behaviors and sociodemographic 

covariates. 

2. Disordered eating behavior will partially mediate the relationship between 

bicultural identity conflict and health outcomes, such that greater bicultural 

identity conflict will be associated with higher levels of disordered eating behavior, 

and higher disordered eating behavior will be associated with poorer health 

outcomes. 

3. Appraisal of Ability and Resources to Cope will moderate the mediational role of 

disordered eating, such that the indirect effect of bicultural identity on study 

health outcomes through disordered eating will be conditional on the level of 

perceived ability and resources to cope.  Specifically, we expect that perception of 

less ability and fewer resources to cope will lead to higher levels of disordered eating, 

which in turn should be associated with poorer health outcomes. 
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4. High perceived intragroup marginalization will be associated with greater 

incidence of MetS risk factors after controlling for, health behaviors and 

sociodemographic covariates. 

5. Disordered eating behavior will partially mediate the relationship between 

intragroup marginalization and health outcomes, such that greater intragroup 

marginalization will be associated with higher levels of disordered eating behavior, 

and higher disordered eating behavior will be associated with poorer health 

outcomes. 

6. Appraisal of Ability and Resources to Cope will moderate the mediational role of 

disordered eating, such that the indirect effect of intragroup marginalization on 

study health outcomes through disordered eating will be conditional on the level of 

perceived ability and resources to cope.  Specifically, we expect that perception of 

less ability and fewer resources to cope will lead to higher levels of disordered eating, 

which in turn should be associated with poorer health outcomes. 
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Methods 

 

 

Recruitment 

After obtaining approval from the appropriate Institutional Review Boards, study 

participants were recruited in two major medical centers in large cities in the United 

States over a two-year period.  Between the spring of 2015 and spring of 2016, adult 

patients were recruited at Rush University Medical Center in Chicago, IL at outpatient 

clinics via flyering and study advertising via email to different clinic physicians who 

could refer patients who may meet study criteria.   

Study information was also posted on the Rush University research website, 

which allowed interested persons to contact study investigators directly for participation.  

The remaining participants were recruited through direct contact by study investigators at 

the Behavioral Sciences department.  Clinicians at the department presented a brief 

description of the study to patients coming in for individual or group treatment at the 

beginning of their visits and asked for their permission to be addressed by study 

investigators for survey questions.  Most patients recruited at the outpatient 

psychotherapy clinic were coming in for pre-bariatric surgery evaluations.  These patients 

were required to come in for a 90-minute semi-structured psychosocial interview prior to 

being approved for surgery.  During their evaluation appointment, patients were given a 

battery of questionnaires that are normally used for the evaluation of their psychosocial 

functioning and preparedness for bariatric surgery.  The current study measures were 

included in this questionnaire battery and were used for research who agreed to 

participate. 
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Between the spring of 2016 and spring of 2017, study recruitment began at the 

Miami VA Medical Center.  Adults being seen as outpatients in the spinal cord injury 

unit, primary care clinics, and psychology services were recruited by study investigators 

in person.   Study investigators approached potential participants in clinic waiting rooms 

and towards the end of group therapy gatherings after obtaining clinician permission.   

Inclusion criteria 

In order to participate in the study, individuals were required to meet the 

following criteria: 

1. Be age 18 or older 

2. Not be pregnant 

3. Have had lab work that includes triglycerides, cholesterol, and fasting glucose 

recorded in medical records in the last three (3) months.  

4. Participants of all ethnic backgrounds were welcome to participate in the study, 

provided that they could identify themselves as living in a bicultural context.  Participants 

indicated this by agreeing to participate in the study after reading the study description or 

being recruited by study investigators who provided a brief description of the study.  

Specifically, living in a bicultural context was defined in study materials and by study 

investigators as living in an environment where two cultures are present in their daily 

lives and/or their identity.   

Exclusion Criteria 

The following criteria were used to exclude potential participants from the study: 

1. Being nursing home residents or institutionalized patients 

2. Having neurological or physical impairments which rendered the subjects to depend on 
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others for feedings 

3. Receiving alternate route of nutrition such as tube feeding or parenteral nutrition. 

Procedure 

At Rush University Medical Center, participants recruited via web advertising 

completed the study survey online via kwiksurveys.com.  Those who agreed to 

participate completed study questionnaires at the end of their visit.  Participants’ most 

recent biomarker data (on the date of or less than three months from the date of 

participation) was retrieved from their electronic medical records by study investigators.  

At the Miami VA Medical Center, recruited subjects completed questionnaires via 

hardcopy after their clinical appointments.  Participants’ biomarker data was also 

gathered by study investigators via electronic medical record review. 

Study sample 

Study sample demographics and characteristics are outlined in the frequencies and 

descriptives tables in Appendix A (see Tables 1 and 2).  Out of the 58 participants, 11 

were recruited at Rush University Medical Center in Chicago, IL, and 47 at the Miami 

VA Healthcare System in Miami, FL.  Males made up 69% of the sample.  Also, 50% of 

the sample identified as African American, 24.1% as European American, and 25.9% as 

Hispanic.  Most participants were either married (36.8%) or single (24.6%), and the 

average level of education in the sample was 14.320 years (SD = 3.117).  Finally, the 

average age for the sample was 53.290 years (SD = 12.538). 

Given that the present study aims to address questions pertaining to disparities in 

the health of ethnic minority persons in the U.S., it included European Americans in its 

sample with the purpose of examining how ethnic minority participants fare in 
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comparison to European Americans.  Indeed, studies examining the construct of 

acculturative stress have successfully included European Americans in their study 

samples (Perez, Voelz, Pettit, & Joiner, 2002), and some studies have found that high 

ethnic identity among European Americans is associated with greater eating disorder 

symptomatology, whereas low ethnic identity is associated with eating disorder 

symptomatology in ethnic minority group (Shuttlesworth & Zotter, 2011). 

While it is conceivable that European Americans may not identify themselves as 

members of an ethnic group (Rodriguez, Schwartz, & Krauss Whitbourne, 2010; 

Schwartz et al., 2010), it is possible that European Americans residing in multi-ethnic 

settings such as the Chicago metropolitan area and to a greater extent, Miami, FL, or who 

otherwise associate with many minority group members may have greater awareness of 

their own ethnicity.  Thus, in accordance with our consideration of multidimensional 

bicultural contexts, the possibility of acculturative processes and their relationships to 

health outcomes for European Americans were not discarded in the current study. 

Measures 

Descriptive variables.  Socio-demographic variables to be assessed include age, 

gender, ethnicity, years of education, employment status, and the following health 

behaviors: smoking status, average hours of sleep per night, and physical activity.  

Health behaviors.  In the existing literature on acculturation and health, there are 

indications that dietary patterns and other health behaviors deteriorate during the 

acculturation process (Perez-Escamilla & Putnik, 2007; Satia, 2010; Tami, Reed, Boylan, 

& Zvonkovic, 2012; Zhu, St-Onge, Heshka, & Heymsfield, 2004).  However, the lack of 

consistency in the operationalization of acculturation limits the conclusiveness of such 
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initial findings (Ayala, Baquero, & Klinger, 2008).  Therefore, we will include the 

following health behavior measures in our study.   

Smoking.  Smoking is well established as a strong risk factor for insulin 

resistance, Type 2 diabetes, hypertension, atherosclerosis, and CVD (C. C. Chen et al., 

2008; Oh et al., 2005; Rimm, Chan, Stampfer, Colditz, & Willett, 1995).  With regards to 

MetS components specifically, smoking has been found to have a positive association 

with high triglycerides, low HDL cholesterol, and abdominal obesity, making it an 

important modifiable risk factor for MetS (C. C. Chen et al., 2008; Oh et al., 2005).  This 

relationship has been identified especially among current smokers, with those who smoke 

20 packs of cigarettes per year or more having the greatest risk for MetS and former 

smokers being at greater risk than those who have never smoked (C. C. Chen et al., 2008; 

Ishizaka et al., 2005; Oh et al., 2005; Slagter et al., 2013).  Therefore, we will ask study 

participants whether they are current smokers, past smokers, as well as how many packs 

they smoke/used to smoke in a week.   

Exercise. Physical inactivity is known to significantly increase the risk for 

developing MetS, while physical activity is associated with decreased risk for MetS 

among normal-weight and overweight individuals (Edwardson et al., 2012; 

Kwasniewska, Kaleta, Dziankowska-Zaborszczyk, & Drygas, 2009).  Specifically, 

exercise has been found to lower blood glucose in the short term and lower HbA1c, blood 

pressure, and cholesterol when conducted regularly (ADA, 2017; AHA, 2016).  

Accordingly, frequency and type of exercise activity will be assessed via survey self-

report.   
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Sleep. Overall, poor sleep has been found to be associated with an increased risk 

of MetS and is positively associated with multiple MetS core components, including 

waist circumference and hyperglycemia (Hall et al., 2008; Jennings, Muldoon, Hall, 

Buysse, & Manuck, 2007).  Recent medical findings evaluating the relationship between 

sleep duration and the presence of the metabolic syndrome have shown that the odds for 

having the metabolic syndrome are increased by more than 45 percent in both short and 

long sleepers (Hall et al., 2008; Lam & Ip, 2010; Sabanayagam & Shankar, 2010), 

suggesting that sleep duration could be an important indicator of metabolic health that 

merits further research in the context of cultural identity/acculturation and health 

disparities.  Accordingly, average hours of sleep per night were assessed via survey self-

report. 

Cultural factors.  Additionally, the following measures were administered for the 

purpose of identifying components relevant to bicultural identity and experience.  

Bicultural Identity Integration Scales (BIIS-2), Harmony vs. Conflict subscale. 

The BIIS-2 is a 19-item measure that assesses individuals’ experience of being bicultural 

in the U.S., and thus being exposed to both their heritage or ethnic culture (e.g. Japanese, 

Mexican, African American, Armenian, etc.) and mainstream American culture.  More 

specifically, it measures the extent to which bicultural persons perceive their two cultures 

as conflicting and separate through two subscales—Harmony vs. Conflict (α = .81) and 

Blendedness vs. Compartmentalization (α = .86) (Benet-Martínez, 2003; Benet-Martinez 

& Haritatos, 2005; Q. L. Huynh & Benet-Martínez, 2010a).  In fact, cultural conflict and 

cultural distance have been found to be psychometrically independent constructs that 

represent unique and separate formative components “of the dynamic intersection 
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between mainstream and ethnic cultural identities in bicultural individuals” (Benet-

Martinez & Haritatos, 2005, p. 1038), better known as bicultural identity integration 

(Benet-Martínez, 2003; Benet-Martinez & Haritatos, 2005; Q. L. Huynh & Benet-

Martínez, 2010a).  Cultural conflict and not distance has most consistently been found to 

be associated with mental health outcomes (S. X. Chen et al., 2008; Haritatos & Benet-

Martı́nez, 2002; Jackson et al., 2012; Rodriguez-Diaz et al., 2013a), for which reason we 

included the Harmony vs. Conflict subscale in our study.  Items are rated on a 5-point 

Likert scale (i.e., Strongly Disagree to Strongly Agree), with higher total subscale scores 

indicating bicultural identity integration harmony (BII-Harmony) and lower scores 

indicating bicultural identity integration conflict (BII-Conflict).  Internal consistency 

statistics for this measure in our study sample were α = .83 for the whole sample, .81 for 

African American and Hispanic participants, and .84 for European American participants.   

Intragroup Marginalization Inventory (IMI). This 42-item measure assesses the 

extent to which acculturating individuals experience interpersonal distancing by family, 

friends, and other members of their ethnic group as a result of displaying cultural 

characteristics of the dominant group.  The IMI is divided into three subscales; the IMI-

Family, the IMI-Friends, and the IMI-Ethnic Group; and each subscale measures several 

factors.  Factors evaluated in the subscales include Homeostatic Pressure, Linguistic 

Expectations, Accusation of Assimilation, Accusation of Differentiation, and Discrepant 

Values.  Psychometric analyses support the IMI’s strong validity and reliability in 

populations including Latino, Asian/Asian American, Black/African American, American 

Indian, and Biracial college students ages 17 – 49 (α = .92 for IMI-Total, .82 for IMI-

Family, .80 for IMI-Friends, and .82 for IMI-Ethnic Group) (Castillo et al., 2007).  
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However, in a previous study by these researchers, IMI-Ethnic Group achieved a 

Cronbach’s alpha of .46 (Rodriguez-Diaz et al., 2013b), for which reason it was excluded 

from the current study.  In the current study, internal consistency estimates were the 

following: α = .84 and .88 for IMI-Friends (African Americans/Hispanics and European 

Americans, respectively), and .73 and .78 for IMI-Family (African Americans/Hispanics 

and European Americans, respectively).  Correlation analyses resulted in a very high 

correlation between IMI Family and IMI Friends (r = .910, p <.000).  Therefore, the two 

variables were combined (summed and averaged) into IMI Total for our statistical 

analyses. 

Disordered eating. 

Eating and Appraisal Due to Emotions and Stress (EADES). The EADES is a 

49-item questionnaire designed to evaluate how individuals use food to cope with stress 

and emotion (Ozier et al., 2007).  It assesses three major constructs: Emotion and Stress 

Related Eating (α = 0.949), Appraisal of Ability and Resources to Cope (α = 0.869), and 

Appraisal of Outside Influences and Stressors (α = 0.652).  The 24-item Emotion and 

Stress Related Eating subscale (EADES-ESE) and the 20-item Appraisal of Ability and 

Resources to Cope (EADES-AARC), have been found to have a strong association with 

overweight and obesity (Ozier et al., 2008).  EADES-ESE items assess the extent to 

which individuals use food to cope with negative emotions and stress, and includes 

questions regarding eating behavior and eating-related self-efficacy.  EADES-AARC 

items measure the degree to which individuals feel they have the proper coping skills and 

resources to manage stress and emotions.  Lower scores indicate poorer functioning in 

these realms.     
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Binge Eating Scale (BES). This 16-item self-report measure is used to assess 

binge eating cognitions, behaviors, and accompanying affect in overweight and obese 

persons (Gormally, Black, Daston, & Rardin, 1982).  It has been used successfully to 

categorize individuals according to the severity of their binge eating pathology, with 

scores between 17 and 26 being indicative of mild to moderate binge pathology, and 

scores of 27 and above indicating severe pathology in both non-clinical and clinical 

samples including bariatric surgery candidates (Azarbad et al., 2010; Crowther, Sanftner, 

Bonifazi, & Shepherd, 2001; Grupski Ae, 2013).  The BES has adequate psychometric 

properties, with a Cronbach’s alpha of .89 in our study sample. 

Health outcomes. 

Anthropometric measurements. Participant height and weight on the day of 

participation were obtained via self-report and/or from their electronic medical records if 

applicable.  Anthropometric measurements, including height, weight, BMI, and waist 

circumference obtained during a medical visit associated with the date of participation in 

the study (i.e., date of questionnaire completion) and therefore accessible via electronic 

medical records were given preference over self-report.  Waist circumference data were 

primariy gathered via self-report.  Most weight, height, and BMI data was gathered from 

electronic medical records, with the exception of some Rush participants who completed 

the online survey (N = 3), and for whom only self-report weight and height data were 

obtained.   

Physiological biomarkers. Diagnostic markers of MetS were gathered from 

patients’ electronic medical records.  A diagnosis of MetS requires the presence of 

abnormal findings in three or more of the syndrome’s components (Alberti et al., 2009).  
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The current study’s health outcomes include MetS diagnostic markers, which were 

determined via review of recent laboratory results or diagnoses on electronic medical 

record problem lists.  The diagnostic markers of MetS measured in the current study are 

the following: 

Fasting blood triglycerides. Triglyceride levels of 150 mg/dL or greater meet 

criteria for clinical diagnosis of MetS.  Study participants were classified as having 

triglyceride dysfunction if their triglyceride levels are ≥150mg/dL or they were on 

medication for hypertriglyceridemia. 

Blood HDL cholesterol. For men, HDL cholesterol less than 40 mg/dL, and for 

women, less than 50 mg/dL, meet criteria for the clinical diagnosis of MetS.  Study 

participants were classified as having cholesterol dysfunction if their HDL levels were 

below the established clinical criteria or they were on cholesterol medications. 

Blood pressure. Blood pressure measurements of 130/85 mmHg or greater meet 

criteria for the clinical diagnosis of MetS.  Study participants were classified as having 

blood pressure dysfunction if their systolic and/or diastolic blood pressures were greater 

than or equal to established clinical criteria or if they were on blood pressure medication. 

Fasting glucose. Fasting glucose levels of 100 mg/dL or greater meet criteria for 

clinical diagnosis of MetS.  Study participants were classified as having glucose 

dysfunction if they had glucose levels ≥100mg/dL or were on diabetes medications. 

Statistical Analyses 

Analytic strategy.  Descriptive statistics (e.g., measures of central tendency and 

variability; frequencies) were used to summarize all study variables (see Table 2).  

Univariate associations between continuous variables were evaluated using Pearson 
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product-moment correlations (for normally distributed variables) or, if indicated, one of 

the non-parametric correlation statistics (Spearman, Kendall’s tau) These are summarized 

in Table 3.  Andrew Hayes’ PROCESS macro for SPSS was used to conduct statistical 

analyses for the six study hypotheses.   

Hypotheses 1 and 4.  These hypotheses were tested using linear regression.  

Metabolic health outcomes were continuous variables (i.e., numerical values of the MetS 

biomarkers), including high-density lipoprotein cholesterol (HDL), triglycerides, fasting 

blood glucose, systolic blood pressure, diastolic blood pressure, and BMI.  Notably, BMI 

was assessed as an outcome measure instead of waist circumference, due to large 

amounts of missing data for waist circumference in the sample, as well as the high 

correlation between the two variables (r = .928, p = <.001).  Furthermore, testing BMI as 

an outcome allowed for the exploratory examination of hypothesized processes on 

obesity outcomes, and thus make inferences about the effects of study predictors on 

metabolic health vs obesity.  Also, although specific hypotheses were not made regarding 

differences in the results based on ethnicity, ethnic group was utilized as a moderator in 

these regression models in order to explore any differences in the effects of the variables 

of interest between ethnic groups.  We found this to be important, given the study 

premise of ethnic health disparities and cultural identity processes.  Study covariates were 

included as statistical controls, including age, education, hours of sleep/night, hours of 

exercise/week and whether persons were on medications for glucose control, blood 

pressure control, or triglyceride/cholesterol control.   

Additional exploratory analyses were conducted to evaluate the impact of the 

cultural variables on dichotomous indicators of metabolic dysfunction. Given the large 
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number of participants on medications (see Table 1), especially blood pressure 

medication (48% of the sample), dichotomous variables for blood pressure dysfunction, 

cholesterol dysfunction, glucose dysfunction, and triglyceride dysfunction were created, 

which were defined as either being on medications for the relevant metabolic marker 

and/or meeting diagnostic criteria for disordered levels of that marker, per guidelines 

from the National Heart, Lung, and Blood Institute and the American Health Association 

(AHA, 2014; NHLBI, 2010).  Specifically, glucose dysfunction was defined as having 

fasting glucose levels of  ≥100mg/dL or receiving medication treatment for 

hyperglycemia, blood pressure dysfunction as having systolic and diastolic blood 

pressures of ≥130/85 mm Hg or receiving drug treatment for hypertension, triglyceride 

dysfunction has having triglyceride levels of ≥150mm/dL or being on medications for 

hypertriglyceridemia, and cholesterol dysfunction as having HDL cholesterol levels of 

<40 in men or <50 in women or being on cholesterol medications.  These variables were 

used as outcomes in separate exploratory analyses for each hypothesis, and the 

exploratory analyses by ethnicity, in an effort to evaluate the models without having to 

incorporate medications as a statistical covariate, and thus reduce the possibility of 

confounds in the data due to the inclusion of the medication variable.  PROCESS 

automatically detects if an outcome variable is dichotomous and accordingly estimates 

model coefficients using maximum-likelihood-based logistic regression (Hayes, 2013). 

Hypotheses 2, 3, 5, and 6. The relationships conceptualized in our theoretical 

model for Hypotheses 2, 3, 5 and 6 were assessed using conditional process analysis 

(Hayes, 2013).  Conditional process analysis (CPA), or conditional process modeling, is 

utilized to describe the conditional nature of the mechanisms by which a variable is 
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hypothesized to affect another.  For Hypotheses 2 and 5, CPA was used to evaluate 

whether the disordered eating variables (Emotional Eating and Binge Eating) mediated 

the relationship between acculturative stressors and metabolic health outcomes.  An 

ordinary least squares (OLS) regression-based technique, conditional process analysis 

calculates direct, indirect, and conditional indirect effects simultaneously.  Thus, the 

estimation of path coefficients between predictor and mediator variables, and 

consequently, between mediator and outcome variables, help determine the presence of 

mediation.  However, the focus of CPA, and most importantly, of this study, is on the 

estimation and interpretation of the conditional aspects (moderation) of the indirect 

(mediation) effects of predictor variables on outcome variables.  Conditional indirect 

effects quantify how distinct levels of predictor variables effect change on outcome 

variables indirectly through a mediator depending on the value of a moderator.  If the 

indirect effect of a predictor differs systematically as a function of a moderator, then 

mediation of the effect of the predictor on the outcome via the mediator is said to be 

moderated (i.e., moderated mediation).  In a moderated mediation model, moderation and 

mediation processes are analytically integrated to account for individual differences and 

contextual factors that inevitably affect the way variables relate with each other.  Our 

study hypotheses aimed to account for the differential effects of perceived coping ability 

in the response to acculturative stress and thus the engagement in maladaptive, stress-

related eating behaviors.  Therefore, conditional process analyses were conducted to 

examine whether and how the indirect effects of acculturative stressors (i.e., bicultural 

identity conflict and intragroup marginalization) on continuous metabolic health outcome 

variables through disordered eating (i.e., emotional eating and binge eating) are 
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conditional on the level of participants’ perceived ability to cope.  As in analyses for 

Hypotheses 1 and 4, conditional process analyses were also conducted using dichotomous 

outcome variables for glucose, cholesterol, triglyceride, and blood pressure dysfunction.  

Also as in the regressions for Hypotheses 1 and 4, a moderator variable for ethnic identity 

group was included in conditional process analyses.  However, two ethnicity categories 

were created, European Americans and African Americans/Hispanics, given that 

PROCESS only allows for dichotomous categorical moderators in moderated mediation 

models.   

PROCESS also estimates bootstrap confidence intervals for conditional indirect 

effects in one step rather than the cumbersome coding processes usually required in 

structural equation modeling (SEM) programs to generate inference statistics and 

bootstrapping confidence intervals (Hayes, 2013, 2016; Hayes, Montoya, & Rockwood, 

2017).  Bootstrapping is a nonparametric technique, meaning that it does not depend on 

assumptions about normality of data or sample distributions.  As such, it is particularly 

useful relative to the normal theory approach in smaller samples, because it is in smaller 

samples, such as the one in the present study, that the sampling distribution of an indirect 

effect is most likely to not be normal (Hayes, 2013).  Accordingly, this technique can be 

used to make more reliable inferences about the presence and influence of indirect effects 

in a model than when the normal theory approach is used (as in typical regression or 

SEM), which results in hypotheses tests with higher power (Hayes, 2013).  Rather than 

relying on the p-statistic for statistical significance, confidence intervals derived from 
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bootstrap estimates are deemed statistically significant if they do not include zero (i.e., if 

the upper and lower limits are of the same sign).*   

Statistical controls in all the models included several covariates known to have an 

impact on metabolic health—hours of sleep per night, hours of exercise per week, age, 

and years of education.  Missing data for hours of sleep per night and year of education 

(N = 4 and 2, respectively) was replaced using mean imputation in order to reduce bias or 

power concerns due to listwise deletion.  Also, cigarettes per day was not included as a 

covariate in the analyses due to the low level of endorsement of smoking in the sample 

overall, which also helps turn reduce some power concerns due to the inclusion of 

multiple control variables.  

Of note, emotional eating and binge eating variables were significantly 

moderately correlated (r = -.629, p < .01, i.e., better functioning/less engagement in 

emotional eating is negatively correlated with more binge eating).  This level of 

correlation, while moderate, spurred concerns regarding multicollinearity.  Given the 

present study’s modest sample size and the inclusion of several statistical controls (i.e., 

age, years of education, hours of sleep per night, and hours of exercise per week), the 

concern over including several predictor variables that may be highly correlated and thus 

cancel out each other’s effects becomes more relevant (Hayes, 2013).  Specifically, 

multicollinearity between predictors can increase sampling variance in the estimates of 

indirect effects and thus increase the magnitude of confidence intervals and p-values.  

Therefore, these variables were tested as mediators separately order to minimize the 

                                                 
* For more information on conditional process analysis and PROCESS, see Appendix C. 
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effects of multicollinearity on the power of the analyses and the detectability of theorized 

effects.   
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Results 

 

 

 Results of model analyses for each health outcome are summarized below.  

Tables summarizing variable frequencies and descriptives, as well as relevant significant 

conditional process analysis outcomes are referenced and included in Appendix A.   

Correlations 

 Correlations of all continuous study variables are summarized in Table 3.  

Significant (p < .05 or <.01) correlations between predictor and outcome variables of 

interest are noted below.   

 Binge eating.  Binge Eating Scale (BES) scores were positively correlated with 

weight (r = .333), BMI (r = .282), and waist circumference (r = .504).  BES was also 

negatively correlated with HDL (r = -.311), meaning that as BES increases, HDL tends to 

decrease, in accordance with study hypotheses.  Also in accordance with study 

hypotheses, binge eating behavior was negatively correlated with appraisal of ability and 

resources to cope (r = -.277) 

 Emotional eating.  Emotional eating was negatively associated with waist 

circumference (r = -.377), meaning that better functioning in emotional eating behavior 

(i.e., less propensity of using eating as a means to cope with stress) is associated with 

lower waist circumference, in accordance with study hypotheses.  Better emotional eating 

functioning (i.e., less emotional eating behavior) was positively associated with higher 

appraisal of ability and resources to cope (r = .471).   

 Appraised ability and resources to cope.  This variable was positively 

associated with years of education and exercise (r = .389 and .392), suggesting that more 

education and engaging in more physical activity is associated with the perception that 
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one has greater ability and more resources to cope with life stressors.  Furthermore, as 

appraised ability and resources to cope increases, bicultural identity integration conflict 

decreases (and harmony increases) (r = .399), consistent with study hypotheses.  Also in 

agreement with study hypotheses, increased perception of coping ability and resources 

was negatively correlated to intragroup marginalization (r = -.276), as well as to lower 

fasting glucose levels (r = -.305).   

 Bicultural identity integration.  Correlation analyses suggest that higher levels 

of education as well as increasing hours of exercise are associated with higher bicultural 

identity integration harmony (BII-Harmony), and thus less conflict (r = .277 and .397, 

respectively).  Additionally, BII-Harmony was associated with lower blood glucose (r = -

.300), in accordance with study hypotheses.   

       Intragroup marginalization. Higher IMI was associated with lower levels of 

systolic blood pressure (r = -.367), which is in the opposite direction of what was 

expected in the present study.   

Hypotheses 1 and 4 

 Linear regression analyses tested whether the two measures of acculturative stress 

were predictive of the MetS components after controlling for important covariates that 

included hours of exercise per week, hours of sleep per night, medications, age, and years 

of education. Separate analyses were conducted for each of the two predictors and each 

individual health outcome variable.  In addition, ethnicity was included as a moderator in 

the regressions to examine the hypothesized effects by ethnic group.  Exploratory logistic 

regression analyses examined predictors of dichotomous dysfunction classifications for 

glucose, SBP, DBP, triglycerides and HDL.  Results can be found in Tables 4-10.   
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 Fasting glucose.  Regression analyses did not reveal any statistically significant 

relationship between either cultural predictor and fasting blood glucose, nor were the 

interactions terms with ethnicity significant.  Instead, most of the variance in the model 

appeared to be accounted for by the effect of being on diabetes medication (b = 54.058, p 

< .001, R2 = .513, p = .001 for BII as predictor; b = 59.035, p < .001, R2 = .485, p = .002 

for IMI as predictor).  Notably, the coefficients for the diabetes medication variable in 

both regression models suggest that persons already on diabetes medication still had, on 

average, considerably higher fasting blood glucose levels than those who were not on 

medication.   

 As noted above, logistic regression was used to examine whether there was a 

significant difference in the effects of the acculturative stress variables between the three 

ethnicity categories on the prediction of a dichotomous glucose function indicator (yes 

vs. no dysfunction).  Analyses revealed a significant direct effect of BII on the likelihood 

of having glucose dysfunction for African Americans (b = -1.362, p = .045), meaning that 

more bicultural identity integration harmony (BII-Harmony), rather than BII-Conflict, is 

associated with being 1.362 times less likely to have glucose dysfunction, in support of 

Hypothesis 1 for this group.  A statistically significant interaction term (b = 2.961, p = 

.034) confirmed the difference in the effect of BII on SBP for African Americans 

compared to European Americans (see Table 4).  No significant relationships were 

detected for IMI. 

 Systolic blood pressure (SBP).  Linear regression analyses for Hypotheses 1 

yielded a statistically significant relationship between BII and SBP only for European 

Americans (see Table 5).  However, this relationship was in the opposite direction than 
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that hypothesized, such that higher bicultural integration harmony rather than conflict 

was associated with higher SBP (b = 16.993, p = .009).  Furthermore, a significant 

interaction term confirmed that the difference in the effect of BII on SBP between 

European Americans and African Americans and Hispanics is statistically significant.  Of 

the covariates in the model, education was significantly, negatively associated with SBP, 

meaning that having more years of education was associated with lower levels of SBP (b 

= -1.967, p = .005).     

 Linear regression analyses for Hypothesis 4 also yielded a statistically significant 

relationship between the cultural predictor, IMI, only for European Americans (see Table 

5).  This relationship also was in the opposite direction than that hypothesized, such that 

higher intragroup marginalization was associated with lower SBP (b = -.669, p = .005).  

However, the effect detected for IMI on SBP was small in magnitude compared to that of 

the blood pressure medication variable (b = 9.674, p = .009).  Furthermore, there were no 

significant interactions between IMI and ethnic group categories, so we are unable to 

determine whether the effect found for European Americans is statistically significantly 

different from that of African Americans or Hispanics.  Finally, education was also 

negatively associated with SBP in this model (b = -1.922, p = .017).   

 Logistic regression analyses for systolic blood pressure dysfunction revealed no 

significant associations between predictor and outcome variables.   

 Diastolic blood pressure (DBP).  No significant relationships were observed in 

analyses with DBP as a continuous or categorical outcome for Hypotheses 1 and 4.   

 High-density lipoprotein cholesterol (HDL).  Linear regression analyses for 

Hypothesis 1 revealed a significant negative relationship between BII and HDL for 
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African Americans only (b = -8.448, p = .031), suggesting that as BII-Harmony rather 

than BII-Conflict increases, HDL levels decrease (see Table 6).  This relationship appears 

to be in the opposite direction than what was hypothesized, as low HDL levels are 

undesirable for metabolic health.  Notably, none of the interaction terms (BIIxEthnicity) 

were significant, precluding the determination of whether the effect found for African 

Americans is significantly different from European Americans or Hispanics.  

Additionally, education emerged as a statistically significant covariate, such that higher 

levels of education are associated with increased levels of HDL (b = 1.972, p = .043).  

Logistic regression analyses for cholesterol dysfunction using BII as a predictor 

(Hypothesis 1), however, did not reveal any significant direct or indirect effects.   

 On the other hand, while linear regression analyses for Hypothesis 4 did not yield 

any significant associations between the variables in the model, in logistic regression 

analyses, higher IMI scores were linked to reduced likelihood of having cholesterol 

dysfunction for African Americans, although this effect was small (b = -.109, p = .024).  

Additionally, coefficients for the interactions between BII and Ethnicity were not 

statistically significant, meaning that we cannot determine whether the effect of IMI 

detected for African Americans is statistically significantly different from that of 

European Americans or Hispanics.  Results also suggest that increasing exercise time 

leads to a decreased likelihood (b = -.667, p = .024) of developing cholesterol 

dysfunction (see Table 7).   

 Triglycerides.  No statistically significant relationships were detected via 

analyses for Hypotheses 1 and 4 using triglycerides as a continuous outcome in linear 

regression analyses.  Logistic regression analyses for triglyceride dysfunction, however, 
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found BII to have a direct effect on triglyceride dysfunction for African Americans 

(Hypothesis 1), yet this effect was in the opposite direction than was hypothesized (b = 

1.810, p = .042).  None of the interaction terms for BII x Ethnicity were statistically 

significant, thus, whether or not there is a significant difference in the effect of BII on 

triglycerides between African Americans and European Americans or Hispanics cannot 

be determined (see Table 8).  Also in this model, higher levels of education were 

associated with lower odds of having triglyceride dysfunction for both cultural predictors 

(b = -.638 and -.602 for BII and IMI, respectively, p < .05).  Furthermore, increasing 

hours of exercise was associated with lower odds of having triglyceride dysfunction in 

the model with BII as the predictor (b = -.553, p = .020).   

 Body Mass Index (BMI).  Linear regression analyses for Hypothesis 1 only 

resulted in a significant association of age with BMI, such that as age increases in this 

sample, BMI scores are lower (b = -.418, p = .003).  For Hypothesis 4, IMI was found to 

have a significant relationship with BMI for European Americans (b = -.536, p = .015), 

but this relationship was also in the opposite direction than originally hypothesized, 

meaning that higher IMI scores were associated with lower BMI for this group (see Table 

9).  Again, none of the interaction terms for BII x Ethnicity were significant, so we 

cannot establish whether the effect seen in European Americans is significantly different 

from that in African Americans or Hispanics.  Additionally, both age and education were 

negatively associated with BMI, meaning that being older and having higher levels of 

education were associated with lower BMI (b = -.517, p < .001; b = -1.374, p = .028 for 

age and education, respectively).   
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Hypotheses 2,3, 5, and 6 

Fasting glucose.  Conditional process analyses of BII’s effect on fasting glucose 

via either binge eating or emotional eating (Hypothesis 2) yielded no significant effects 

above the strong effect of diabetes medication (b > 48.083, p < .001, for both mediators).  

As in the results for Hypotheses 1 and 4, the effect detected for the diabetes medication 

variable suggests that persons taking diabetes medications, on average, had considerably 

higher fasting glucose levels than those who were not on diabetes medications.  

Equivalent results were obtained with IMI as the predictor variable (Hypothesis 5).  

Additionally, no evidence of conditional indirect effects (moderated mediation at 

differing levels of appraised ability to cope) were observed in models of fasting glucose 

as an outcome variable (Hypotheses 3 and 6).   

 Logistic regression-based conditional process analyses for glucose dysfunction 

showed only that appraised ability to cope was significantly associated with emotional 

eating (b = .991, p = .020, in the model with IMI as the predictor), in support of the 

hypothesized relationship between these two variables.  (Note that higher scores on the 

Emotional Eating subscale signify better functioning in this behavioral realm.)    

Systolic blood pressure.  Conditional process analyses for Hypotheses 2 and 3 

did not reveal evidence of a mediating role for either disordered eating variable.  There 

also was no evidence of moderated mediation via appraised ability and resources to cope 

for either disordered eating variable.  Instead, a direct effect of BII on SBP by ethnicity 

was detected, such that greater BII-harmony, and therefore less conflict, was positively 

associated with SBP for European Americans (b = 15.884, p = .030; b = 15.141, p = .038 

with emotional eating and binge eating as mediators, respectively), consistent with the 
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findings for Hypothesis 1.  Furthermore, the interaction between BII and Ethnicity 

category was statistically significant, confirming a differential effect of BII on SBP for 

European Americans comparted to African Americans/Hispanics (b = 17.507, p = .025).  

Likewise, conditional process analyses of IMI’s effect on SBP via both disordered 

eating variables (Hypotheses 5 and 6) did not result in any significant conditional indirect 

effects (mediation).  However, significant direct effects of IMI on SBP for both European 

Americans and African Americans/Hispanics, in addition to the large significant effect of 

blood pressure medication, were detected (see Tables 10 and 11).  Here as well, albeit 

minor compared to the effects of medication, the direct effects of IMI on SBP detected 

for both European Americans and African Americans/Hispanics are in the opposite 

direction than was hypothesized.  Notably, the interaction between IMI and Ethnicity 

category in this model was not significant, meaning that we are unable to determine if the 

effects detected in either ethnicity category are significantly different from each other.  

Also, while European Americans scored higher on items 4-6 in both IMI subscales than 

African Americans/Hispanics, these items were also the ones with the highest mean 

scores on both subscales for both the latter groups.  The content of these items pertains to 

whether respondents feel closer or further to family/friends because of life/work goals 

and occupational success.  Thus, African Americans/Hispanics reported less intragroup 

marginalization from their family/friends related to their life/work/educational goals and 

accomplishments than European Americans.   

Interestingly, logistic regression-based conditional process analyses for systolic 

blood pressure dysfunction found no relationship between either cultural predictor and 

the odds of having blood pressure dysfunction (Tables 12 and 13).  Instead, outside of the 
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effects of age, which was positively associated with blood pressure dysfunction for both 

cultural predictors (b = .077 and .082, p < .05, for BII and IMI models, respectively), 

binge eating behavior was associated with increased odds of having blood pressure 

dysfunction (b = .174 and .215, p < .05, for BII and IMI models, respectively).  

Furthermore, using IMI as the predictor, appraised ability to cope again was positively 

associated with emotional eating (b = .911, p = .020), concordant with study hypotheses.  

Diastolic blood pressure.  No significant direct or conditional indirect effects 

were detected in any of the models tested for diastolic blood pressure as an outcome. 

High-density lipoprotein cholesterol (HDL).  Conditional process analyses for 

Hypotheses 2 and 3 yielded no indirect (mediation) or conditional indirect effects 

(moderated mediation) of BII on HDL via either disordered eating mediator variable.  

Similarly, no indirect or conditional indirect effects of IMI on HDL were detected 

(Hypotheses 5 and 6).  However, in the conditional process model of IMI’s effects on 

HDL via emotional eating, appraised ability to cope had a statistically significant 

relationship with emotional eating (b = .912, p = .036, CI = .063 – 1.72), suggesting that 

the higher participants’ perceived ability and resources to cope, the less their propensity 

to engage in emotional eating, which supports the hypothesized relationship between 

these two variables.   

 Logistic regression-based conditional process analyses only revealed that higher 

levels of binge eating behavior were associated with increased odds of having cholesterol 

dysfunction (b = .408, p = .028, in the model using IMI as the predictor).  No other direct 

or conditional indirect effects were noted.   
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Triglycerides.  No significant indirect or conditional indirect effects were 

detected in any of the conditional process models tested with triglycerides as a 

continuous outcome. 

As in analyses for Hypothesis 1, in logistic regression-based conditional process 

analyses, BII-Harmony instead of conflict continued to be positively related to the odds 

of having triglyceride dysfunction (b = 1.400, p = .018).  Age, years of education, and 

hours of exercise per week, however, had significant associations with this outcome in 

the directions expected.  Specifically, the higher participants’ age, the higher their odds of 

having triglyceride dysfunction (b = .096, p = .013), and the more years of education they 

had, as well as the more they exercised, the lower their odds of having triglyceride 

dysfunction (b = -.443, p = .029; b = -.406, p = .050; respectively).  In the model with 

IMI as the predictor, age was the only significant covariate (b = .080, p = .016); and once 

again, increased perception of ability and resources to cope was associated with less 

emotional eating as hypothesized (b = .911, p = .020).   

Body Mass Index (BMI).  As in analyses for Hypothesis 1, results for 

Hypotheses 2 and 3 did not yield any significant direct, indirect or conditional indirect 

effects of BII on BMI via any disordered eating mediator.  Conditional process models 

for Hypotheses 5 and 6 were consistent with results for Hypothesis 3, in that there was a 

negative direct effect of IMI on BMI for European Americans after controlling for all the 

other variables in the model, yet the lack of a significant interaction (IMI x Ethnicity 

category) term precludes the determination of whether there is a differential effect for this 

group relative to the other.  Additionally, in the model with emotional eating as a 

mediator, there was a significant effect of appraised ability to cope on emotional eating (b 
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= .852, p = .034, CI = .068 – 1.637), suggesting that greater perceived ability to cope is 

associated with less propensity to engage in emotional eating, further supporting the 

hypothesized relationship between these variables.  Still, no conditional indirect effects 

(moderated mediation) were detected.     
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Discussion 

 

 

The present study aimed to elucidate how psychosocial factors related to cultural 

identity play a role in metabolic dysfunction and weight status among individuals that 

identify with different ethnocultural groups.  Specifically, we sought to examine the 

relationship of experiencing a bicultural context to metabolic health in a sample that 

includes ethnic minority individuals, among which there is a disproportionate incidence 

of the metabolic syndrome (MetS), its components, and its associated comorbidities.  

Adopting a multidimensional theoretical conceptualization of acculturative processes, 

perceived cultural conflict and intragroup marginalization were theorized to be 

acculturative stressors that are related to metabolic dysfunction through maladaptive 

eating behavior.  Moreover, we hypothesized that the effect of acculturative stressors on 

metabolic health outcomes via disordered eating behaviors would be moderated by 

participants’ appraisal of their ability and resources to cope, such that the greater the 

perception of limited coping ability and resources, the stronger the relationship between 

acculturative stressors and disordered eating.   

Direct effects of acculturative stressors on metabolic health outcomes 

 Regression analyses were conducted to test hypotheses of the direct effects of 

bicultural identity integration harmony vs conflict (Hypothesis 1) and intragroup 

marginalization (Hypothesis 4) on metabolic health outcomes.  Linear regression was 

used to test models with continuous metabolic health biomarker outcomes, and logistic 

regression was used to test the same hypotheses using dichotomous metabolic health 

dysfunction outcomes.   
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Bicultural identity integration conflict and metabolic health.  Results partially 

supported Hypothesis 1.  Specifically, after controlling for study covariates, bicultural 

identity integration harmony was linked to reduced likelihood of having impaired glucose 

tolerance.  This finding is consistent with previous literature demonstrating that 

acculturation-related factors seem to be related to increased risk of diabetes in different 

ethnic minority groups, and that that this association is only partially mediated by obesity 

and obesogenic behaviors (Chun, Kwan, Strycker, & Chesla, 2016; Jaber, Brown, 

Hammad, Zhu, & Herman, 2003; O'Brien, Alos, Davey, Bueno, & Whitaker, 2014; Tull, 

Ambrose, & Chambers, 2003).  One such study examined the effects of bicultural 

efficacy (i.e., the perceived confidence in dealing with bicultural acculturation stressors) 

on diabetes management and overall health for first-generation Chinese American 

immigrants (Chun et al., 2016).  Researchers used a new scale developed by the authors 

of the study, the Bicultural Efficacy in Health Management scale, to measure whether 

self-efficacy in coping with bicultural acculturation stressors affects diabetes and health 

management in three acculturation domains—maintaining family and social relations, 

utilizing the healthcare system, and dealing with a new language and lifestyle in the U.S.  

They found that higher total scores on the bicultural self-efficacy related to health 

management scale were related to improved diabetes health outcomes after controlling 

for social support and other sociodemographic covariates.  Similarly, our finding that BII-

Harmony is associated with improved glycemic outcomes supports the notion that 

research related to the health of different ethnic/cultural groups in the U.S. should 

incorporate measures that assess biculturalism factors.   
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 Results from analyses of BII’s relationship to HDL and triglycerides, however, 

suggested that, for African Americans, BII-Harmony was associated with worse HDL 

and triglyceride outcomes.  In addition, BII-Harmony was associated with higher levels 

of systolic blood pressure in European Americans.  Yet, the wording of the BIIS-2 should 

be considered when interpreting these results, as complexities inherent in interpreting the 

instructions and the questions’ wording, as well as of the judgements needed to provide 

responses, may be responsible for these counter-intuitive results.   

Specifically, scale items ask respondents to identify their ethnic culture/heritage 

culture and then rate their experiences navigating that culture and “mainstream American 

culture” (Q. L. Huynh & Benet-Martínez, 2010b).  Undoubtedly, African Americans are 

part of a diverse cultural group with rich and powerful sociopolitical history, forms of 

expression and behavior, and values.  Yet, is it not fair to say that the experience of 

African Americans in the U.S. is inherently different than that of other ethnic minority 

groups, whose heritage is tied to relatively more recent, unforced migrant histories?   

Africans were brought to the U.S. prior to the arrival of British pilgrims (LOC, 

2017), only to suffer a long arduous history of slavery, and subsequent sociopolitical 

challenges that have strongly influenced the formation of African American identity as 

separate from “White America.”  Ironically, however, as the sociopolitical history, and 

thus the ethnocultural face, of the U.S. has continued to change, so has the meaning of 

what it means to be an ethnic group, a cultural group, or a race.  Unfortunately, the 

distinctions between these constructs are not altogether clear or consistent across 

disciplines, regions or ethnic groups: this remains a challenge for research and the way in 

which we understand social and cultural phenomena.  In health literature, whether and 
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how to classify race/ethnicity has been a point of contention (Karter, 2003).  Ethnicity has 

come to be associated with culture and society, whereas some consider race to have a 

more biological connotation, yet oftentimes these terms are used interchangeably by 

researchers.  As noted by William D. Piersen in his contribution to The Encyclopedia of 

the North American Colonies: 

The lines between race and culture have never been finely drawn in African-

American studies. In general, when we talk of African-American research we 

mean scholarship about people with ancestors from sub-Saharan Africa. But in 

terms of ways of living, the African-American legacy is far broader, since it has 

come to be shared by people of different racial and ethnic backgrounds. In that 

sense to be American is to be partly African American.  (Piersen, 1993) 

Thus, just as complex as it can be to define what it means to be “African American” is to 

distinguish it from what it means to be “American.”  Unfortunately, labeling the 

majority/host cultural group on the BIIS-2 as “mainstream American” may be 

problematic for persons who do not necessarily equate “mainstream American” with 

“White.”  Furthermore, whether the majority group is “White/European America” or 

another group may vary by geographic region.  Taking Miami as an example, it may have 

been that for many study participants the majority group in their cultural context is 

Hispanic.  Yet BIIS-2 wording leads its readers to consider themselves in a broader, 

potentially nation-wide context, and therefore confound the way they respond to items.  

Of note, while the intention of the BIIS developers was to create a scale that assesses the 

bicultural experience of persons from any ethnic group, the measure itself was normed in 

a sample composed only of Hispanics and Asian Americans in the California area (Q.-L. 
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Huynh, Nguyen, & Benet-Martínez, 2011; Q. L. Huynh, 2009), where their bicultural 

context is more likely to be associated with immigration/generation status.  Furthermore, 

there seems to be very little research using the BIIS in African Americans.  Among 

research of biculturalism in this group, one fairly recent study sought to investigate how 

level of biculturalism was related to cultural identity, global and academic self-esteem 

and academic achievement in African American high school students (Rust, Jackson, 

Ponterotto, & Blumberg, 2011).  However, researchers did not find biculturalism to be 

related to the study outcomes as hypothesized.  In the health literature, a systematic 

review of acculturation and health behaviors by Mills et al. (2017) found that there is 

indeed limited research on this topic, and of the research available, there are mixed 

findings regarding the role of orientation to traditional African American culture and 

health outcomes.   

With regards to European Americans, while members of this group living in 

ethnically diverse communities may indeed perceive themselves as bicultural, by labeling 

the majority/host culture as “mainstream American,” persons of European American 

ethnic origin could potentially perceive BIIS-2 questions as essentially asking them to 

consider themselves as the majority group against no other ethnic group.  Therefore, one 

can infer that most European American participants may have endorsed high levels of 

Harmony (Mean items score = 4.41) due to redundancy in item wording (e.g., “I find it 

easy to harmonize my American and American cultures”).  More generalizable wording 

of scale items should arguably remove the term “mainstream American culture” and 

allow participants to identify what they consider to be their heritage culture and the 

mainstream culture in the context they live in.  Not doing so may alienate some 
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participants from the BIIS-2 measure.  Thus, while study hypotheses regarding the direct 

effects of BII-Conflict on metabolic health outcomes were only partially confirmed, our 

study findings positively contribute to the acculturation and bicultural identity literatures 

by highlighting the complexity and diversity of cultural identity and experiences, as well 

as the need for measures that better encompass the wide range of contexts in which 

biculturalism is plays a role. 

Intragroup marginalization on metabolic health.  Study analyses did not 

appear to confirm the hypothesis that greater intragroup marginalization would negatively 

affect metabolic health outcomes (Hypothesis 4).  Instead, greater IMI was associated 

with higher systolic blood pressure and higher BMI in European Americans, and lower 

(unhealthier) HDL cholesterol in African Americans.  While this may not seem intuitive, 

there are some reasons why we may have observed these outcomes in our analyses.   

 Overall, endorsement of this scale was low for all ethnic groups (see Table 2).  In 

addition, mean IMI scores for both subscales were lower for Hispanics/African 

Americans than for European Americans.  Yet, as noted in the results above, for 

European Americans more so than for the other ethnic groups in our sample, the highest 

item scores were for items 4 through 6, which are positively worded, reverse-scored 

items (Mean = 4.36 out of 5).  In addition, item scores of “0” signify both “Never” or 

“Does not apply,” making it difficult to discern whether it is indeed a lack of 

experiencing intragroup marginalization or feeling that the construct itself does not apply 

that is behind the way in which European Americans responded to this scale.  Still, one 

must consider the possibility that lack of endorsement of IMI is associated with better 

weight and blood pressure outcomes for European Americans, which would be 
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meaningful in confirming ethnic disparities in the way acculturative factors impact 

metabolic health.  

While a similar item score trend was observed for African Americans, their mean 

scores for items 4-6 across IMI subscales was lower than European Americans’ (Mean = 

2.59), suggestive of mild to moderate endorsement of IMI from family/friends with 

regards to their life/work/educational goals.  While it is evident from the discussion 

above that a large proportion of European American respondents may have not endorsed 

these items altogether, it may also be that a number of them were endorsing a lack of 

cohesiveness between their life/occupational goals and accomplishments and their 

family/friends’ expectations.  Potentially lower endorsement of IMI in these life realms 

for African Americans, compared to European Americans, may be due to cultural 

differences between the two groups, including a larger role of familism and collectivism 

in African American culture as opposed to European American culture (Horton, 2007).  

Interestingly, familism has been linked to poorer physical and mental health outcomes for 

African Americans in the literature (Kim, Knight, & Longmire, 2007; Rozario & 

DeRienzis, 2008).  In these studies, higher familism was linked to higher levels of stress, 

depression, and perceived health for persons in caregiving roles.  Thus, it may be that 

higher value of the needs of family members may facilitate increased stress as family 

members age and require more help.  While caregiver burden was not investigated in this 

study, the negative (albeit small) effect of intragroup marginalization on the odds of 

having cholesterol dysfunction may be indicative of other psychosocial factors that play 

an important role in the process through which cultural factors affect the health of 

African Americans.   
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Conditional process analyses: the role of coping appraisal and binge eating 

 Conditional process analysis was used to test moderated mediation models of the 

study hypotheses. Hypotheses of mediation (2 and 5) and moderated mediation (3 and 6) 

were not supported by our analyses, likely due to the need of a larger sample size in order 

to detect smaller effect sizes.  Conversely, it may be that our model was misspecified, and 

that our variables of interest work together in a different manner than that outlined by our 

model.  For instance, appraisal of ability and resources to cope might mediate, rather than 

moderate, the relationship between acculturative stressors and disordered eating.  Still, 

other effects were detected in our analyses which are consistent with prior literature and 

are of clinical significance.   

 Appraised ability to cope and emotional eating.  Across several models tested, 

appraised ability and resources to cope was positively associated with reduced likelihood 

of engaging in maladaptive eating behavior as a means to cope with stress and emotions, 

as measured by the emotional eating subscale of the EADES (Ozier et al., 2007).  This 

relationship is in accordance with the Transactional Model of Stress and Coping 

(Folkman, 2013) that guided study hypotheses and confirms research linking coping 

appraisal and ability with both emotional eating and binge eating severity, which in turn 

have been linked to overweight and obesity (Henderson & Huon, 2002; Ozier et al., 

2008; Torres & Nowson, 2007).  Thus, medical practitioners and health psychologists 

should assess for coping appraisal when treating persons with obesity and obesogenic 

illnesses, which may help identify psychological and behavioral treatment targets that 

significantly impact metabolic health. 
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 Binge eating.  Binge eating was found to be independently related with higher 

incidence of having high blood pressure/being on blood pressure medication and of 

having low HDL/being on cholesterol medications.  This finding is consistent with 

literature noting the increased risk of metabolic syndrome in persons with binge eating 

disorder (Hudson et al., 2010).  While binge eating did not mediate the relationship 

between cultural stressors and health outcomes in this study, it was strongly correlated 

with emotional eating and waist circumference, in support of research of the role of 

emotional eating and stress reactivity in binge eating behavior (Gluck, 2006; Gluck, 

Geliebter, Hung, & Yahav, 2004).  Specifically, eating in response to negative emotions 

has been linked to obesity in persons with binge eating problems (Eldredge & Agras, 

1996; Pinaquy et al., 2003).  Thus, binge eating appears to be a problematic, potentially 

stress-related behavior, that contributes to metabolic health dysfunction in our sample.   

Metabolic health vs Obesity 

 While several associations were found between study predictors and metabolic 

health biomarkers, IMI was the only predictor associated with BMI, for European 

Americans only.  Metabolic syndrome and BMI have been established as independent 

risk factors in the development of diabetes and cardiovascular disease (Arnlov, Ingelsson, 

Sundstrom, & Lind, 2010; Hadaegh, Bozorgmanesh, Safarkhani, Khalili, & Azizi, 2011).  

Accordingly, literature has emerged on the differential impact of obesity status and 

metabolic health status on morbidity and mortality.  While much of the findings in field 

are mixed, our study results suggest that acculturative stressors and disordered eating 

behavior may affect metabolic health outcomes more than they affect obesity.  Given 

recent literature providing evidence of metabolic health having a greater role than obesity 
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in the development of diabetes/cardiovascular disease among ethnic minority groups 

(Schmiegelow et al., 2015; Wu, Fisher-Hoch, Reninger, Vatcheva, & McCormick, 2016), 

our study results highlight the importance including acculturative and disordered eating 

in research models of metabolic health risk factors and ethnic health disparities.   

Strengths, limitations, and other future directions 

 While study hypotheses were generally not confirmed, several study findings 

provide significant contributions to the acculturation and health literature.  Primarily, the 

use of a multidimensional theoretical model of acculturation and bicultural experience 

furthers the notion that these are complex psychological processes, closely tied to 

persons’ identities, expectations, values, and in turn their health and well-being.  The 

mixed findings of the effects of BII and IMI on health outcomes in our study sample, 

however, showcase the difficulty of operationalizing acculturative constructs, particularly 

given their context-specific variability.   

For example, a notable limitation in our study was that a large proportion of study 

participants were recruited in a Veteran’s Administration (VA) health system.  While 

research has found there to be ethnic disparities in healthcare access and utilization of 

treatment in the VA system (Saha et al., 2008), research is scarce regarding the presence 

and severity of ethnic disparities in metabolic health in this system.  A 2011 evidence 

brief published by the VA department noted that research reviews revealed only low-

strength evidence of increased mortality due to diabetes and stroke and greater incidence 

of venous thromboembolism complications for African Americans compared to European 

Americans veterans (Peterson, McCleery, & Waldrip, 2011).  Furthermore, there appears 

to be low-strength evidence of similar incidence of mortality for African Americans and 
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European Americans two years after advanced chronic systolic heart failure, similar 

likelihood of amputation as a result of diabetes complications, similar likelihood of 

having coronary heart disease per positive nuclear imaging, and even a reduced risk of 

depression post-stroke for African Americans compared to European Americans.  While 

further research is likely necessary to better establish the presence or absence of ethnic 

disparities in metabolic health among VA patients (Peterson et al., 2011), the difference 

between health disparities in this population compared to the general population is 

noteworthy, most especially as it pertains to the interpretability and generalizability of the 

present study results.   

It indeed may be that the health profile of the VA community is different from 

that of the overall U.S. population, making the results of this study difficult to generalize 

outside of that subgroup.  Furthermore, it is possible that the cultural context of the VA 

health system is itself substantially different from that of the communities or contexts in 

which VA patients otherwise live.  While there are undoubtedly individual differences in 

the way in which veterans continue to identify with military culture after service, having 

served often forms a major part of veteran’s lives (USDVA).  Accordingly, it may be that 

their values and different parts of their identity are highly influenced by their service 

experience and aspects of military culture which are not captured by many measures of 

cultural identity and experience used in acculturation literature, including the ones used 

in this study.*  Future studies should therefore consider the multiple intersecting 

                                                 
* Anecdotally, one African American VA study participant crossed out the word 
“African” from “African American” ethnicity option in the demographics section of the 

questionnaire and wrote in, “I’m American.”    
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components of cultural identity, including military involvement, and how these influence 

racial/ethnic consciousness.    

The differences in the cultural context, health trends, and demographics between 

the current study sample and that of the researchers’ previous study should also be 

considered when interpreting study findings.  Specifically, the relationships established in 

this study did not entirely resemble those of our previous study, in which, in a sample of 

otherwise healthy young adults in a southern state university, both bicultural identity 

integration conflict and intragroup marginalization were associated with poorer self-

reported health outcomes (Rodriguez-Diaz et al., 2013a, 2013b).  Those study findings 

prompted the use of IMI and BII, examined previously only in relation to mental health 

and acculturative stress, as cultural predictors of physiological health outcomes in the 

present study.  While some of the potential limitations in the applicability of these 

constructs and their corresponding scales across ethnic groups have been discussed 

above, other factors should be considered in view of the present study’s inability to fully 

replicate our previous research.   

One such limitation is the study’s sample size.  While measures were taken to 

reduce power loss, including analyzing cultural predictors and mediator variables in 

separate models, using mean imputation for missing data in some covariate variables, 

removing variables from the model that raised multicollinearity concerns and using 

bootstrapping to generate confidence intervals for conditional indirect effects, the present 

study would have benefited from a larger sample size.  A relatively small sample size or 

highly correlated predictors increase sampling variance, which makes it harder to detect 

smaller effects, such as indirect effects and, to a larger extent, conditional indirect effects 
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(Hayes, 2013; Wolf, Harrington, Clark, & Miller, 2013).  Still, a minimum sample size 

for models such as the ones tested in our study has not been clearly determined, despite 

commonplace “rules of thumb” (e.g., 10 subjects per study indicator) (Westland, 2010; 

Wolf et al., 2013).  Furthermore, increasing sample size may not be able to compensate 

for inadequate reliability of measures (Wolf et al., 2013).  We have discussed the 

potential limitations of the measures used to assess cultural predictors in this study, which 

have highlighted the complexity, and therefore challenge, in appropriately assessing 

acculturative processes across multiple ethnicities and cultural contexts.  Thus, analytic 

strategies that attempt to account for measurement error, as with the inclusion of latent 

variables in SEM, should be considered in future studies.   

One variable that could be included in future studies is an indicator of the 

physiological stress response in the pathophysiology of metabolic health dysfunction as a 

result of psychological stress.  Chronic overactivation of the HPA axis resulting from 

psychosocial stressors has been clearly linked to metabolic health dysfunction and other 

noxious health outcomes.  Thus, future research efforts should aim to measure 

inflammatory biomarkers in order to directly assess the physiological mechanisms 

through which cultural factors and acculturative stress may impact health and increase the 

risk of chronic illness.  Other unmeasured variables which should be considered in future 

studies include health behavior variables, such as dietary habits outside of disordered 

eating.    

Other points of consideration for future studies are clarity in defining terms such 

as “bicultural context,” and a-priori adaptation of measure language in order to minimize 

issues of semantics that impact their applicability to study participants.  Given the 
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complexities (and lack of consistency in the literature) in using the terms “ethnicity,” 

“race,” or “culture,” study descriptions should clearly and consistently define the identity 

constructs being examined.  BII and IMI each refer to either co-existing cultures or to 

ethnic group membership.  Thus, in the future, adapting language to be consistent 

between measures (e.g., changing “ethnic group” in IMI to “cultural group”) may reduce 

confusion for study participants and increase reliability and interpretability of study 

results.  Most importantly, as mentioned above, measure language should allow 

participants to identify the make-up of their cultural context (e.g., personally identify 

what they perceive are the cultural groups that they navigate in) instead using leading 

terms such as “mainstream American,” which may confound the way in which they think 

of their cultural identities/experience, and thus confound their responses.     

Finally, another limitation in the current study is the cross-sectional nature of the 

study design, which serves to draw conclusions about observed associations and not 

causality.  The physiological processes involved in MetS and other chronic illnesses are 

cumulative and long-term in nature, making longitudinal study designs imperative for 

causational relationships to be established between study variables and health outcomes.  

In addition, research suggesting that higher stress levels increase the potential for glucose 

intolerance (Silveira et al., 2014), for instance, further stress the importance of 

conducting research that clarifies the potential causational pathophysiological 

mechanisms through which acculturative stressors impact health and ethnic health 

disparities.    
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Conclusions 

 

 

The current study proposed that psychological distress associated with bicultural 

experience would be linked to poorer metabolic health and obesity in study participants, 

and that this link would be in part mediated by disordered eating behavior.  Furthermore, 

we predicted that disordered eating would be affected by participants’ appraisal of coping 

capacity.  While study limitations did not allow for the detection of the conditional 

indirect effects predicted, study findings nevertheless provide a meaningful contribution 

to the literature on acculturative stress and metabolic health.  Most notably, bicultural 

integration harmony (BII-Harmony) was associated with increased odds of glycemic 

health, and binge eating was associated with worse blood pressure and cholesterol 

outcomes.  Furthermore, the importance of appraised coping ability and resources in 

reducing engagement in emotional eating was confirmed.  In the face of a growing 

national trend of overweight, obesity, and associated health concerns, especially among 

ethnic minority populations (Ogden et al., 2014; OMHHE, 2013), the outcomes of this 

study are relevant to addressing gaps in health disparities research and highlights 

important future directions for the researching how acculturative stressors and disordered 

eating behavior contribute to health concerns.   

In particular, future research should be directed towards the creation of measures 

that more broadly capture the contextual nature of cultural identity and experience.  

Furthermore, research should aim to examine whether there is indeed a presence of 

metabolic health disparities in the VA community and clarify whether military 

identity/culture helps buffer ethnic health disparities in this subgroup of the U.S. 

population.  Finally, the results of the current study reiterate the significance of targeting 
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acculturative stressors and disordered eating factors in the quest to understand metabolic 

health dysfunction and metabolic health disparities. 
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APPENDIX A: TABLES 
 

Table 1 
 
Frequencies of categorical variables 

Variables Frequency Percent 

1. Gender   

    Male 40 69.0 

    Female 18 31.0 

2. Ethnicity   

    European American 14 24.1 

    African American 29 50.0 

    Hispanic 15 25.9 

3. Marital Status   

    Single 14 24.6 

    Cohabitating 7 12.3 

    Married 21 36.8 

    Separated 6 10.5 

    Divorced         9 15.8 

4. Income   

    <16,000 14 26.4 

    16,000-30,000 10 18.9 

    31,000-45,000 10 18.9 

    46,000-60,000 3 5.7 

    61,000-75,000 2 3.8 

    76,000-90,000 1 1.9 

    91,000-105,000 3 5.7 

    106,000-120,000 2 3.8 

    >120,000 8 15.1 

5. Medication – Blood Pressure   

    Yes 28 51.7 

    No 30 48.3 

6. Medication – Diabetes   

    Yes 12 20.7 

    No 46 79.3 

7. Medication – Cholesterol   

    Yes 13 22.4 

    No 45 77.6 

8. GlucDysf 

    Yes 

    No 

9. BPDysf 

    Yes 

    No 

 

27 

31 

 

36 

37.9 

 

46.6 

53.4 

 

62.1 

37.9 

10. CholDysf 

      Yes 

      No 

 

48 

10 

 

82.8 

17.2 

11. TrigDysf 

      Yes 

      No 

 

22 

36 

 

37.9 

62.1 

Note. N = 58. GlucDysf = glucose dysfunction. BPDysf  

= blood pressure dysfunction. CholDysf = HDL cholesterol 

dysfunction. TrigDysf = triglyceride dysfunction 

 



102 

Table 2 
 

Descriptive statistics of numerical variables. 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

Note. BMI = body mass index. WC = waist 
circumference. SBP = systolic blood pressure. 

DBP = diastolic blood pressure. HDL = high- 
density lipoprotein cholesterol. LDL = low- 
density lipoprotein cholesterol. BES Total  

= Binge Eating Scale total score. EmotEat 
= Emotional Eating subscale score. AppAp 

= Appraised Ability and Resources to Cope 
subscale score. BII = Bicultural Identity 
Integration Harmony vs Conflict score.  

IMI Total = Intragroup Marginalization 
Total score. PSS Total = Perceived Stress 

Score total score.   
 
 

 
 

 
 

 N Mean SD 

Age 58 53.290 12.538 
Education (yrs) 56 14.320 3.117 

Weight 58 211.159 59.566 
BMI 58 32.682 10.967 

WC (in) 36 36.060 5.692 
SBP 55 128.180 12.571 
DBP 55 77.020 8.839 

Glucose 57 105.790 33.185 
Cholesterol 50 163.680 37.061 

HDL 50 47.980 15.351 
LDL 50 98.680 29.759 
Triglycerides 50 115.440 57.968 

Exercise (hrs) 55 1.827 2.255 
Cigs per day 57 0.610 2.186 

Drinks per week 57 1.096 2.357 
Sleep (hrs) 54 5.917 2.119 
BES Total 57 6.460 8.315 

EmotEat 52 87.850 19.294 
AppAb 53 73.640 12.481 

BII 56 3.893 0.871 
IMI Total 57 20.193 12.328 
PSS Total 58 17.720 8.855 
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Table 4 
 

Results of logistic regression analysis for Hypothesis 1,  
predictor: BII, outcome: Glucose dysfunction    

Variable  b  S.E.  p   
(Constant)  4.976  3.723  .181 
Sleep   -.031  .156  .844   

Education  .033  .132  .804   
Age   -.010  .028  .726 

Exercise  -.182  .172  .291 
BII   -1.362* .680  .045 
D1   -10.575 5.714  .064 

D2   -3.143  3.811  .410 
BII x Ethnicity 1 2.961*  1.398  .034 

BII x Ethnicity 2 1.007  1.004  .316 
AfAm   -1.362* .680  .045 
EurAm   1.599  1.195  .181 

Hispanic  -1.025  .737  .630   
Note. N=56. ** indicates p<.01. *indicates p<.05. b = log odds ratio.  

p = statistical significance. EurAm = European American. AfAm =  
African American. BII x Ethnicity 1 = D1xBII. BII x Ethnicity 2 =  
D2xBII. Coding for categorical Ethnicity moderator:  

Race   D1   D2 
   1        0      0 

   2        1      0 
   3        0      1 
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Table 5 

 

Results of the linear regression analysis for Hypotheses 1 and 4, outcome: SBP      

Predictor  b  S.E.  F        R
2
           ∆R

2
       df  

BII       3.145**      .428        .086*  (10,42) 

(Constant)  173.015** 18.708  

MedsBP   6.117  4.100 

Sleep   .384  .7865     

Education  -2.151*  .846     

Age   -.203  .164 

Exercise   .167  .890 

BII   -2.534  2.464 

D1   -65.670** 29.043   

D2   -12.951  16.808 

BII x Ethnicity 1  17.303*  6.946 

BII x Ethnicity 2  1.509  4.420 

AfAm   -2.534  2.464 

EurAm   14.770*  6.334 

Hispanic   -1.025  3.812 

IMI       4.466**      .510        .025        (10,43) 

(Constant)  170.394** 15.554 

MedsBP   9.674  3.518 

Sleep   .2279  .687 

Education  -1.932*  .773 

Age   -.307  .159 

Exercise   .409  .735  

IMI   -.282  .143 

D1   16.950*  7.371       

D2   -.404  8.710  

BII x Ethnicity 1  -.387  .274 

BII x Ethnicity 2  -.330  .396 

AfAm   -.282  .143 

EurAm   -.669**  .228 

Hispanic   -.612  .368        

Note. N=54. ** indicates p<.01. *indicates p<.05. b = unstandardized coefficient. ∆R
2
 = R

2 
increase due to 

interaction. EurAm = European American. AfAm = African American. BII x Ethnicity 1 = D1xBII. BII x 

Ethnicity 2 = D2xBII. Coding for categorical Ethnicity moderator: Race   D1   D2 

                             1       0      0 

                                   2       1      0 

                                      3       0      1 
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Table 6 

 

Results of the linear regression analysis for Hypotheses 1, predictor: BII, outcome: HDL    

Variable     b  S.E.  F  R
2
  ∆R

2
         df 

      2.166*  .357  .067 (10,39) 

(Constant)    33.824  18.708  

MedsChol    4.128  5.178 

Sleep     .080  1.023     

Education    1.972*  .944     

Age     .436  .217 

Exercise     .458  1.178 

BII     -8.448* 3.775 

D1     -16.486 37.854   

D2     -54.110* 22.789 

BII x Ethnicity 1    .183  8.736 

BII x Ethnicity 2    11.463  5.937 

AfAm     -8.448* 3.775 

EurAm     -8.266  8.338 

Hispanic     3.015  .599             

Note. N=50. ** indicates p<.01. *indicates p<.05. b = unstandardized coefficient. ∆R
2
 = R

2  
increase due to 

interaction. EurAm = European American. AfAm = African American. BII x Ethnicity 1 = D1xBII. BII x 

Ethnicity 2 = D2xBII. Coding for categorical Ethnicity moderator: Race   D1   D2 

                   1       0      0 

                   2       1      0 

                   3       0      1 
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Table 7 
 

Results of logistic regression analysis for Hypothesis 4,  
predictor: IMI, outcome: Cholesterol dysfunction    

Variable  b  S.E.  p          
(Constant)  13.030* 6.300  .039 
Sleep   -.032  .206  .877   

Education  -.303  .228  .183   
Age   -.076  .058  .188 

Exercise  -.667*  .294  .024 
IMI   -.109*  .294  .024 
D1   2.570  14.493  .859 

D2   -.475  4.199  .910 
BII x Ethnicity 1 .137  .795  .864 

BII x Ethnicity 2 .141  .258  .585 
AfAm   -.109*  .048  .024 
EurAm   .027  .793  .973 

Hispanic  .032  .262  .903   
Note. N=57. ** indicates p<.01. *indicates p<.05. b = log odds ratio.  

p = statistical significance. EurAm = European American. AfAm =  
African American. BII x Ethnicity 1 = D1xBII. BII x Ethnicity 2 =  
D2xBII-Conflict. Coding for categorical Ethnicity moderator:  

Race   D1   D2 
   1        0      0 

   2        1      0 
   3        0      1 
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Table 8 
 

Results of logistic regression analysis for Hypothesis 1,  
predictor: BII, outcome: Triglyceride dysfunction    

Variable  b  S.E.  p          
(Constant)  -3.396  5.496  .534 
Sleep   .191  .187  .308   

Education  -.638  .267  .017   
Age   .071  .041  1.725 

Exercise  -.553  .238  .020 
BII   1.810*  .892  .042 
D1   -1.713  6.800  .801 

D2   4.031  4.413  .361 
BII x Ethnicity 1 .773  1.619  .633 

BII x Ethnicity 2 -.762  1.111  .493 
AfAm   1.810*  .892  .042 
EurAm   2.584  1.545  .094 

Hispanic  1.050  .784  .181   
Note. N=56. ** indicates p<.01. *indicates p<.05. b = log odds ratio.  

p = statistical significance. EurAm = European American. AfAm =  
African American. BII x Ethnicity 1 = D1xBII. BII x Ethnicity 2 =  
D2xBII. Coding for categorical Ethnicity moderator:  

Race   D1   D2 
   1        0      0 

   2        1      0 
   3        0      1 
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Table 9 
 
Results of the linear regression analysis for Hypotheses 4, predictor: IMI, outcome: BMI _____ 
Variable      b  S.E.  F  R

2
       ∆R

2
  df___ 

      2.723*  .343       .040              (9,47) 
(Constant)      76.819 13.443  
Sleep       .080  .654     
Education      -1.374* .607     
Age       -.517** .133 
Exercise      -.060 .670 
IMI       -.141 .136 
D1       13.854* 6.818   
D2       6.599 7.872 
BII x Ethnicity 1    -.395 .255 
BII x Ethnicity 2    -.390 .363 
AfAm       -.141 .136 
EurAm       -.536 .212 
Hispanic      -.531 .337       ____ 
Note. N=57. ** indicates p<.01. *indicates p<.05. b = unstandardized coefficient. ∆R

2
 = R

2 

increase due to interaction. EurAm = European American. AfAm = African American. BII x 
Ethnicity 1 = D1xBII. BII x Ethnicity 2 = D2xBII. Coding for categorical Ethnicity moderator: 
Race   D1   D2 
   1       0      0 
   2       1      0 
   3       0      1 
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Table 10 

 
Results of the conditional process analysis for Hypotheses 5 & 6, outcome: SBP, mediator: BES   

      Outcome      

    M (BES)            Y (SBP)    

Predictor       b  S.E.           p    b  S.E.  p  

X (IMI)              -.636  .685          .359   -.460*  .189  .020  

M (BES)       ---  ---          ---    .241  .335  .476  

W (Ethnicity)       10.656* 4.756          .031   19.870* 8.754  .029  

M * W             ---  ---          ---    -.399  .452  .383 

X * W             -.118  .189          .538   -.218  .307  .488 

Z (AppAb)       -.345  .190          .078   ---  ---  --- 

X * Z              .008  .009          .365   ---  ---  --- 

Sleep             .141  .498          .779    .271  .823  .744  

Education       -.436  .109          .414   -1.962*  .878  .032  

Age             -.305** .609          .008   -.334  .188  .084  

Exercise           -.443  .516          .396   -.351                .839  .678  

MedsBP              4.937* 2.265          .036   10.461*  4.027  .013 

 

R
2 

= .427    R
2 

= .488 

   F(10,37) = .759*  p = .012   F(10,37) = 3.520**  p = .002  

  Conditional Direct Effects of X on Y at values of Ethnicity moderator (W)   

Ethnicity Category   Effect  SE  p   

0 (African American/Hispanic)  -.460*  .189  .020   

1 (European American)   -.678*  .250  .010    

  Conditional Indirect Effects of X on Y at values of theoretical moderator (Z)   

Mediator Ethnicity AppAb  Effect  Bootstrap SE Bootstrap 95%CI 

BES  0  62.367  -.034  .078  -.370, .034 

BES  0  74.250  -.011  .047  -.180, .040 

BES  0  86.133  .012  .050  -.026, .249 

BES  1  62.367  .041  1.148  -.170, 1.078 

BES  1  74.250  .026  1.140  -.128, 1.215 

BES  1  86.133  .011  1.143  -.127, 1.160  

Note. N=48. b = unstandardized coefficient. IMI = Intragroup Marginalization. BES = Binge Eating Scale.  

AppAb = Appraised Ability to Cope. MedsBP = blood pressure medication (0 = no, 1 = yes). X = predictor  

of interest. M = mediator. W = moderator. X*W = interaction between IMI and Ethnicity category. X*Z =  

interaction between IMI and AppAb. * signifies p < .05. ** signifies p < .01.  
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Table 11 
 
Results of the conditional process analysis for Hypotheses 5 & 6, outcome: SBP, mediator: EmotEat  

      Outcome      

   M (EmotEat)             Y (SBP)    

Predictor b  S.E.          p     b  S.E.  p  

X (IMI) .259 1.074          .842   -.374*  .154  .020  

M (EmotEat) ---  ---          ---     -.039  .109  .720  

W (Ethnicity)  -9.469 12.313          .446    14.876  17.690  .405 

M * W  ---  ---          ---     .028  .184  .879 

X * W  .029 .476          .952    -.285  .291  .333 

Z (AppAb)  .943* .396          .022    ---  ---  --- 

X * Z  -.006 .015          .702    ---  ---  --- 

Sleep  1.053 .823          .416     .187  .787  .813  

Education  .266 1.417              .852    -1.981*  .856  .026  

Age  .197 .285          .495    -.330  .164  .051  

Exercise -1.604 1.370          .249    .245               .839  .772  

MedsBP -2.422 6.101          .694    11.318*  3.802  .005 

 

R
2 

= .330       R
2 

= .464    

 F(10,40) = 1.966  p = .064     F(10,37) = 3.468**  p = .002  

  Conditional Direct Effects of X on Y at values of Ethnicity moderator (W)   

Ethnicity Category   Effect  SE  p   

0 (African American/Hispanic)  -.374*  .154  .020   

1 (European American)   -.659*  .249  .011    

  Conditional Indirect Effects of X on Y at values of theoretical moderator (Z)   

Mediator Ethnicity AppAb  Effect  Bootstrap SE Bootstrap 95%CI 

EmotEat  0  60.750  .004  .043  -.054, .143 

EmotEat  0  73.137  .010  .038  -.035, .149 

EmotEat  0  85.524  .010  .049  -.050, .171 

EmotEat  1  60.750  .001  .962  -.280, 1.348 

EmotEat  1  73.137  .002  .958  -.251, 1.442 

EmotEat  1  85.524  .002  .956  -.311, 1.279  

Note. N=51. b = unstandardized coefficient. IMI = Intragroup Marginalization. EmotEat = emotional  

eating. AppAb = Appraised Ability to Cope. MedsBP = blood pressure medication (0 = no, 1 = yes). X =  

predictor of interest. M = mediator. W = moderator. X*W = interaction between IMI and Ethnicity  

category. X*Z = interaction between IMI and AppAb. * signifies p < .05. ** signifies p < .01. 
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Table 12 
 

Results of conditional process analysis for Hypotheses 5 & 6, outcome: BP dysfunction, predictor:  

IMI, mediator: BES            

       Outcome      

    M (BES)               Y (BP Dysfunction)  

Predictor  b  S.E.           p  b  S.E.  p  

X (IMI)  -.842*  .729          .032 -.078  .046  .090  

M (BES)  ---  ---          ---  .215*  .091  .018  

Z (AppAb)  -.373  .211          .084 ---  ---  --- 

X * Z  .011  .010          .239 ---  ---  --- 

Sleep  .114  .551          .838 -.136  .211  .521  

Education  .050  .455          .914 -.168  .144  .244  

Age  -.045  .095          .637 .082*  .036  .023  

Exercise  -.528  .536          .330 -.227               .178  .202  

 

R
2 

= .157    CoxSnell pseudo R
2 

= .366 

   F(7,43) = 1.148  p = .352         

   Conditional Indirect Effects of X on Y at values of theoretical moderator (Z)   

Mediator  AppAb  Effect  Bootstrap SE  Bootstrap 95%CI 

BES  62.905  -.028  .062   -.147, .102 

BES  74.745  .001  .036   -.069, .072 

BES  86.585  .029  .051   -.033, .159   

Note. N=51. b = unstandardized coefficient. IMI = Intragroup Marginalization. BES = Binge Eating Scale.  

AppAb = Appraised Ability to Cope. X = predictor of interest. M = mediator. X*Z = interaction between IMI  

and AppAb. * signifies p < .05. ** signifies p < .01.  
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Table 13 

 

Results of conditional process analysis for Hypotheses 5 & 6, outcome: BP dysfunction, predictor:  

BII, mediator: BES           

      Outcome      

   M (BES)               Y (BP Dysfunction)  

Predictor b  S.E.           p  b  S.E.  p  

X (BII)  8.292  7.902          .883 -.083  .458  .856  

M (BES) ---  ---          ---  .174*  .073  .018  

Z (AppAb) .154  .451          .735 ---  ---  --- 

X * Z  -.086  .108          .434 ---  ---  --- 

Sleep  -.042  .539          .939 -.124  .193  .521  

Education -.097  .447          .829 -.169  .149  .258  

Age  -.068  .089          .453 .077*  .032  .013  

Exercise  -.712  .545          .198 -.135               .177  .447  

 

R
2 

= .186    CoxSnell pseudo R
2 

= .318  

  F(7,43) = 1.399  p = .352        

   Conditional Indirect Effects of X on Y at values of theoretical moderator (Z)  

Mediator AppAb  Effect  Bootstrap SE  Bootstrap 95%CI 

BES  62.905  .508  .623   -.225, 1.597 

BES  74.745  .332  .477   -.175, 1.289 

BES  86.585  .156  .525   -.534, 1.314   

Note. N=51. b = unstandardized coefficient. BII = Bicultural Identity Integration. BES = Binge Eating Scale.  

AppAb = Appraised Ability to Cope. X = predictor of interest. M = mediator. X*Z = interaction between  

IMI and AppAb. * signifies p < .05. ** signifies p < .01. 
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Figure 1.  

 

 

     Note. W = moderator (appraised ability and resources to 
     cope). X = cultural predictor (intragroup marginalization or 

     bicultural identity integration. M = mediator (binge eating 

     or emotional eating). Y = outcome (metabolic health  

  outcome). XW = interaction between cultural predictor and 

  appraised ability and resources to cope. 

  (Hayes, 2013, p. 447) 

    

   

 
 

 
 
 

 
 

Figure 2. 
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  Note. Z = moderator (appraised ability and resources to 

     cope). X = cultural predictor (intragroup marginalization or 

     bicultural identity integration. M = mediator (binge eating 

     or emotional eating). W = moderator (ethnicity category) 

  Y = outcome (metabolic health outcome). XZ = interaction 

  between cultural predictor and appraised ability and  

  resources to cope. XW = interaction between cultural 

  predictor and ethnicity. MW = interaction between mediator 

  and ethnicity. 

  (Hayes, 2013, p. 455) 
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APPENDIX C: SOME NOTES ON CONDITIONAL PROCESS ANALYSIS 

CPA vs SEM 

Conditional process analysis in an ordinary least squares (OLS) regression-based 

analysis.  While structural equation modeling (SEM), based on maximum likelihood 

estimation, is often utilized to examine complex models, the main difference between the 

two analytical methods is evidenced in the standard errors of parameter estimates, which 

tend to be smaller in SEM due to the manner in which they are calculated (Hayes, 2013; 

Iacobucci, Saldanha, & Deng, 2007).  Specifically, SEM standard errors may be smaller 

due to the simultaneous estimation of all parameters in the model, rather than the 

stepwise approach seen in regression-based models.  However, when testing models with 

smaller sample sizes, path analyses using SEM models are more likely to be in error, 

given that their p-values tend to be estimated from the normal distribution rather than the 

t-distribution, the latter being more robust to violations of normality in data (Hayes, 

2013; "Independent t-test using SPSS Statistics," 2013).   

Bootstrapping in CPA 

In conditional process analyses, bootstrapping confidence intervals are used as 

inference tools that help researchers form more accurate conclusions about the effects 

tested in a model than what the traditional causal steps approach may provide.  For a long 

time, the causal steps approach, which involves estimating model pathways and 

conducting significance tests for each effect and then qualitatively comparing direct and 

indirect effect sizes, has been the predominant method of generating conclusions in 

mediation analyses (Hayes & Preacher, 2014).  This approach does not require a formal 

statistical test of indirect effects.  Instead, the existence of indirect effects are inferred 
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through the rejection of various null hypotheses about individual paths in the model and 

the size of the direct effect relative to the total effect of a predictor (Hayes & Preacher, 

2014; Howell, 2010).  Indeed, estimation of the indirect effects would require calculating 

the product of the different paths making up the total effect of a predictor variable, and 

the distribution of these products is often not normal.  Bootstrapping is a nonparametric 

technique, meaning that it does not depend on assumptions about normality of data or 

sample distributions.  As such, it is particularly useful relative to the normal theory 

approach in smaller samples, because it is in smaller samples, such as the one in the 

present study, that the sampling distribution of an indirect effect is most likely to not be 

normal (Hayes, 2013).   

A resampling technique, bootstrapping works by treating the study sample as a 

miniature representation of the population and repeatedly (e.g., 10,000 times) drawing 

samples with replacement, thus creating new samples that share similar characteristics to 

the original sample, but allowing cases to be thrown back and be redrawn at random as 

the resamples are generated (Hayes, 2009).  Indirect effect estimates are established from 

the sampling distribution of the repeated calculations of the product of the relevant path 

coefficients, and this distribution in turn serves as an educated estimate of the sampling 

distribution of the indirect effect.   This estimate can be used to make more reliable 

inferences about the presence and influence of such effects in a model than when the 

normal theory approach is used (as in typical regression or SEM), which results in 

hypotheses tests with higher power (Hayes, 2013).  Rather than relying on the p-statistic 

for statistical significance, confidence intervals derived from bootstrap estimates are 
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deemed statistically significant if they do not include zero (i.e., if the upper and lower 

limits are of the same sign).   

 Hayes’ PROCESS macro also generates a statistic called the Index of Moderated 

Mediation to generate inferences about the conditional nature of a mediational 

relationship in certain models.  The index of moderated mediation measures the degree to 

which a moderator is linearly related to the indirect effect (the mediation effect).  More 

specifically, it is the weight for the moderator in a linear function relating the size of the 

indirect effect to the moderator variable (Hayes, in press).  PROCESS generates bootstrap 

confidence intervals for this index.  If the confidence interval includes zero, then a lack of 

a relationship between the moderator and the indirect effect cannot be excluded.  Yet if 

the confidence interval does not include zero, then moderated mediation can be claimed 

(Hayes, 2015).  In the current study, this index was generated for conditional process 

models tested with categorical outcomes, which do not include Ethnicity as a moderator, 

due to limitations of the PROCESS macro in estimating conditional indirect effects for 

categorical outcomes along with categorical moderators.  The rest of the models have 

quantifications of conditional indirect effects at different values of the moderator by 

ethnicity category, with bootstrap confidence intervals.  A 95% bias-corrected confidence 

interval that does not include zero signifies that any two conditional indirect effects are 

significantly different from each other (Hayes, 2013).   

CPA in our study 

Our basic theoretical model, corresponding to Hypotheses 2, 3, 5, and 6 was 

tested via conditional process analysis.  Bicultural Identity Integration Conflict and 

Intragroup Marginalization were evaluated as predictors in separate models, per study 
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hypotheses.  Additionally, models were tested with Binge Eating and Emotional Eating as 

individual mediators separately, such that each predictor was tested for its effect on a 

given health outcome variable in a model with Binge Eating as a mediator and in another 

with Emotional Eating as a mediator.  Relevant controls were included in each model 

(i.e., exercise hours, sleep hours, age, and years of education). 
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APPENDIX D: 
SUBJECT INFORMATION SHEETS AND CONSENT DOCUMENTS 

 

 
Name of Principal Investigator:  Joyce A. Corsica, Ph.D.    

Telephone number:   312-942-2002 

Addresses where the research will take place: Rush University Medical Center 
  Department of Behavioral Sciences  
  1645 W. Jackson Blvd, Suite 400  

  Chicago, IL 60612 
 

Title of Research Study: “Psychological Predictors of Bariatric Surgery Outcome” 

 

 
Introduction 

You are being invited to take part in a research study at Rush University Medical Center.  
This form provides you with information so you can understand the possible risks and 

benefits of participating in this study so that you can decide whether or not you want to 
be a part of this research study. Before deciding whether to participate in this study, you 
should read the information provided on this document and ask questions regarding this 

study. Once the study has been explained and you have had all your questions answered 
to your satisfaction, you will be asked to sign this form if you wish to participate.  

 
You are being invited to participate in this study because you are currently seeking 
bariatric surgery (gastric bypass, adjustable laparascopic gastric banding, or sleeve 

gastrectomy).  As part of the process of qualifying for bariatric surgery, you will already 
meet with a psychologist for an interview and to fill out questionnaires. We are simply 

asking your consent to use that information (without your name) in a future research 
study. 
 

Purpose of the study 
This study involves research, the purpose of which is to gain a better understanding of the 

impact of psychological variables on the outcome of bariatric surgery.  All persons 
seeking bariatric surgery at Rush University Medical Center (50-100 people/year) will be 
asked to participate. 

 
Responsibilities/ expectations and procedures 

Your responsibilities will include completing an interview with a psychologist and filling 
out questionnaires.  Information collected will include demographic information such as 
your age and gender, information on your personality, mood, weight, eating habits and 

your surgery.  This information is exactly the same as you would be providing as part of 
your initial qualifying psychological evaluation for bariatric surgery.  The total time of 

the psychological evaluation involved is approximately 2 to 2-1/2 hours.  All procedures 
involved are exactly the current standard of care. None are experimental. 
 



121 

Data repository/storage of data 
In this study, researchers would like to do additional analysis of interview and 

questionnaire data to find out as much as possible about the psychological factors that 
contribute to obesity and to the outcome of bariatric surgery. This data will be stored by 

Dr. Corsica in a repository.   Please indicate below if you will allow for your data to be 
kept and used for future research purposes. This data will be stored anonymously. 
 

1. I agree to the use of my data for research and teaching purposes related to obesity and 
bariatric surgery. 

___Yes ____No Initial______ 
 

2. I agree to the use of my data for future research. 

___Yes ____No Initial______ 
 

Potential risks and discomforts 
There are very minimal risks associated with this study.  Certain questions about 
psychological functioning may occasionally make you feel uncomfortable. Another 

possible risk of participation is that you may feel burdened by the amount of time it takes 
to complete these questionnaires, which, depending on reading level and other individual 

factors, might take 30-60 minutes to complete. However, these questionnaires will be 
completed as part of your psychological evaluation whether or not they are part of the 
repository.  There is no additional burden. 

 
We have taken steps to reduce the risk of discomfort associated with answering questions 

about psychological functioning by keeping your individual responses confidential, 
allowing you to leave blank any questions that may make you uncomfortable, and 
providing brief assessment/counseling to you as necessary during or after filling out your 

questionnaires.  You are encouraged to take breaks as needed or, if you become too 
fatigued during the initial visit, you can return at a later point in time to complete the 

forms.  Finally, if you have difficulty reading, the questionnaires can be read to you. 
 
Pregnancy risks 

Women 

If you are pregnant or breastfeeding, you are not a candidate for bariatric surgery 

and you cannot take part in this study. A pregnancy test may be required by your 
surgeon.  
Men 

Not applicable 
 

Possible benefits 

There may be no direct benefit to you for participating in this study.  However, your 
participation will allow researchers to better understand the demographic, mood, 

personality, weight, and eating behavior variables that may contribute to a successful or 
unsuccessful bariatric surgery.  Many people ascribe value and importance to 

contributing to research that furthers the understanding of medicine and psychology.  The 
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principal benefit of study participation is that information gained from these studies may 
benefit other people seeking weight loss in the future.  

 
Alternatives to participation 

The only alternative to participating in this study is to undergo the psychological 
evaluation as required, but specify that your data not be used for research.  The 
procedures remain exactly the same. 

 

Cost and compensation 

All costs that are part of your usual medical care, including the complete psychological 
evaluation, will be charged to you or your insurance company. You will be responsible 
for all costs that are not paid by your insurance company. You should check with your 

insurance company before you enroll in this research study or participate in the 
psychological evaluation.  There are no additional costs, nor is there compensation for 

allowing us to use your data. 
 

Voluntary participation 

Participation in this research study is voluntary.  There is no penalty if you decide not to 
take part in this study.  You will not be penalized if you decide to stop participating in 

this research study.   
  
Research related injuries 

If you experience any injury or illness as a direct result of your participation in this 
research study, immediate treatment will be provided. However, the cost of that treatment 

will be billed to your insurance company. Your insurance company may not pay. Rush 
University Medical Center has no program for financial compensation or other forms of 
compensation for injuries which you may incur as a result of participation in this study. 

 
Confidentiality 

Records of participation in this research project will be maintained and kept confidential 
as required by law.  If you agree, the following information will be collected by chart 
review and added to the storage bank:  Demographics, results of psychological 

questionnaires, type of surgery, complications following surgery, and postsurgical weight 
changes.  The following features of the storage bank will protect you and your medical 

information from unauthorized use. 
 

1. Your medical information will be stored securely in a locked cabinet stored in a 

locked room of a locked suite.  The data will be separated from your name or 
other identifying information.  The repository manager manages the storage bank 

and is the only person able to associate your name to your medical information if 
necessary.  Should the storage bank ever be closed in the future, all identifying 
information about you will be removed so that it will never be possible to trace 

the information back to you. 
2. The password-protected computer database will be de-identified and coded so that 

your data cannot be associated with your name. 
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3. The medical information you contribute to the storage bank will not be released to 
any potential employer, government agency, family member or friend. 

4. If the results of future research are published or presented in scientific 
conferences, no information will be included that might reveal your identity. 

5. The Rush Institutional Review Board (IRB) will have access to your files as they 
pertain to this research study. The IRB is a special committee that reviews human 
research to check that the rules and regulations are followed.  Your identity will 

not be revealed on any report, publication, or at scientific meetings.  The 
information in the storage bank will be available only to scientists who have 

Institutional Board Approval to do a research study using this database.  Under 
rare circumstances, specific other persons may be permitted access to the 
information in the storage bank.  These persons might include appropriate federal 

or state agencies (for example, the National Institutes of Health or U.S. Food and 
Drug Administration). 

6. If you change your mind and wish to withdraw your data at a later time, you may 
do so by contacting the Repository Manager at 312-942-2002 and no further use 
will be made of the data you donated.   

 

Questions 

Questions are encouraged.  If there are any questions about this research project or suffer 
a research related injury, please contact: Joyce A. Corsica, Ph.D. 312-942-2002.  
Questions about the rights of research subjects may be addressed to the Rush Office of 

Research Affairs at 312-942-5498. 
 

By signing below, you are consenting to participate in this research study.  You have read 
the information given or someone has read it to you. You have had the opportunity to ask 
questions, which have been answered satisfactorily to you by the study personnel. You do 

not waive any of your legal rights by signing this consent document. You will be given a 
copy of the signed and dated consent form for your records. 

 
 
 

________________________________________________________________________ 
Signature of Subject         Date 

 
 
I observed the signing of this consent document. 

 
 

 

Witness to Signature         Date 
 

 
________________________________________________________________________ 

Signature of Principal Investigator or Individual Obtaining Consent  Date 
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VA Research Consent Form 
 

Title of Study:  Cultural Identity and Metabolic Health 
 

Principal Investigator:  María P. Somoza, PhD 
 
Sponsor of Research Study: Unfunded 

 
VAMC: Miami / 546 

 
PURPOSE OF STUDY AND HOW LONG IT WILL LAST: 

You are being asked to take part in this study because you are an adult who is able to 

identify themselves as living in a bicultural context.  This means that you consider 
yourself as living in an environment where two cultures are present in your daily life 

and/or your identity. 
 
Your participation in this research study is voluntary. The purpose of this study is to gain 

a better understanding of the how different social and psychological factors affect 
physical health. Persons will be considered eligible to participate in the study if they are 

non-pregnant, age 18 and older, and identify as living in an environment where two 
cultures are present in their daily lives and/or form part of their sense of self.  This 
medical center will involve 100 individuals.  Your participation in this study will last for 

30 minutes and consist of completing survey questions either during your medical visit at 
this VA Medical Center or at your leisure via hardcopy or electronic format. 

 
DESCRIPTION OF THE STUDY INCLUDING PROCEDURES TO BE USED: 

If you agree to be in this study, the following will happen to you:  

 
Your responsibilities will include filling out questionnaires and having your weight, 

height, blood pressure, and waist circumference measured, if it is not already part of your 
clinic visit.  Information collected through questionnaires will include demographic 
information such as your age and gender, as well as information regarding your levels of 

stress, information about your eating habits and your cultural identity. The total time of 
completing the questionnaire is approximately 30 minutes. 

 
DESCRIPTION OF ANY PROCEDURES THAT MAY RESULT IN 

DISCOMFORT OR INCONVENIENCE: 

Taking part in this study may involve some added discomforts or inconveniences.   
When completing the study questionnaires, you do not have to answer any questions you 

do not want to.   
 

EXPECTED RISKS OF STUDY: 

Taking part in this study may involve some added risks.  However, there are very 
minimal risks associated with this study.  Certain questions about mental well-being may 

occasionally make you feel uncomfortable. Another possible risk of participation is that 
you may feel that it takes a long time to complete these questionnaires, which, depending 
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on reading level and other individual factors, might take about or at least 30 minutes to 
complete. Finally, if you have difficulty reading, the questionnaires can be read to you.  

 
EXPECTED BENEFITS OF STUDY: 

Anticipated Benefits to the Subject:   No benefit can be promised to you from being in 
this study.  You will be advised of results survey upon request at the completion of this 
study. However, your participation will allow researchers to better understand social, 

behavioral, and physical variables that may contribute to proper health. Many people give 
value and importance to contributing to research that furthers the understanding of 

medicine and psychology. The principal benefit of study participation is that information 
gained from these studies may benefit other people seeking to reduce or lower health 
risks related to obesity and metabolic syndrome.  

 

Anticipated Benefits to Society:  Information gained from this study may benefit other 

people seeking to reduce or lower health risks related to obesity and metabolic syndrome. 

 
OTHER TREATMENTS AVAILABLE: 

You do not have to take part in this study if you do not want to.  If you do take part in this 
study, your doctors will treat your medical condition in the usual way.   

 
COMPENSATION: 

Your participation in the study will qualify you for participation in a drawing for a $20 

gift card to Target or Wal-Mart, to be delivered via mail. Drawings will take place at 
several time points throughout the period that data collection takes place.  You will be 

contacted if you are a drawing winner.  There is no other compensation for participating 
in this study. 
 

VA will pay for required medical treatment for any study-related injury. An injury is 
considered study-related if it is caused by study activities that are different from the 

treatment you would have received if you were not in the study.  The VA will not 
voluntarily pay medical treatment of other injuries or illnesses or any other type of 
compensation.  You do not, however, give up your right to pursue this or other 

compensation by signing this consent or by being in the study.  
 

PAYMENT FOR BEING IN THE STUDY: 

You will not be paid for your participation in this study. 
 

USE OF RESEARCH RESULTS: 

Your name and other personal identifiable information will not be released to other 

parties not mentioned here unless you give us specific written permission to do so.   You 
will be told and given in writing any new information that might affect your decision to 
be in the study. You may ask any questions you want about the study and we will try to 

answer them.   
In this study, researchers would like to do additional analysis of questionnaire data to find 

out as much as possible about the psychological factors that contribute obesity and 
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metabolic health. This data will be stored by the study investigators in a secured location. 
This data will be stored anonymously. 

Confidentiality Statement -   

Records identifying you may be inspected by the sponsor of this study, the study 

investigator and his personnel or by one or more Federal governmental agencies for 
regulatory purposes.  In addition, the Institutional Review Board (IRB) that approved 
this research may have access to this informed consent document as well as to your 

records for auditing purposes.  The purpose of these audits is to help ensure that the 
research is being conducted in an appropriate manner and is in the public interest. Your 

name and other information identifying you will be protected to the fullest extent 
possible. It is possible that information shared with these groups could result in a loss 
of your privacy although employees of these groups are obligated to protect 

confidentiality.      

 

Participation and Withdrawal from the Study:   

You can refuse to be in the study or stop being in the study at any time.  If you do refuse 
or stop, the care you are entitled to at the VA will not be affected in anyway.  

 

If you have any questions about your rights or about medical care because of problems 

caused by being in the research study, you may call the Chief of Medical Administration 
Service or his representative at 305-575-7000, extension 3051, or you can call the Patient 
Advocate’s Office at (305) 575-3392.  You may also call these numbers to verify that this 

is a valid study.   

 

SPECIAL CIRCUMSTANCES: 

The principal investigator can take you out of the study if for any reason he feels it is in 
your best interest to do so or if your being in the study must be stopped for administrative 

reasons. You will receive a copy of this document for your information.  You may, if you 
want, show this document to family members, physicians or friends and ask their advice. 

Veterans will not be required to pay for medical care and services received as a part of a 
VA research program.  If a veteran is receiving medical care and services from the VA 
that are not part of this study, and is a veteran described in federal regulations as a 

"category 7", they may be required to pay co-payments for the care and services that are 
not part of this study. 

 

Research Subjects Rights:  I have read or have had read to me all of the above.  Dr. 
Somoza or Ms. Rodríguez Díaz has explained the study to me and answered all of my 

questions.  I have been told of the risks or discomforts and possible benefits of the study.  
I have been told of other choices of treatment available to me. 
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I understand that I do not have to take part in this study, and my refusal to participate will 
involve no penalty or loss of rights to which I am entitled.  I may withdraw from the 

study at any time without penalty or loss of VA or other benefits to which I am entitled. 
 

The results of this study may be published, but my records will not be revealed unless 
required by law. 
In case there are medical problems or questions, I have been told I can call Dr. _María P. 

Somoza at  305-575-6871 during the day or leave her a message at that same number 
after hours.  If any medical problems occur in connection with this study, the VA will 

provide emergency care. 
 
I understand my rights as a research subject, and I voluntarily consent to participate in 

this study.  I understand what the study is about and how and why it is being done.  I will 
receive a signed copy of this consent form. 

 
 
 

 
 

______________________________ ___________     ______________________ 
Subject's Signature or LAR (Legally  Date          Subject’s Name or LAR 
Authorized Representative)             (Print)   

   
 

 
 
_______________________________       ___  

Signature of Person Obtaining Consent         Date   Person Obtaining 
Consent 

(Print) 
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APPENDIX E: QUESTIONNAIRES 
 

Eating Habits Checklist 
 

Below are groups of numbered statements.  Read all of the statements in each group and 
circle the one that best describes the way you feel about the problems you have 
controlling your eating behavior. 

 
A. 1.   I don’t feel self-conscious about my weight or body size when I’m with  

 others. 
2. I feel concerned about how I look to others, but it normally does not make me 

feel disappointed with myself. 

3. I do get self-conscious about my appearance and weight which makes me feel 
disappointed in myself. 

4. I feel very self-conscious about my weight and frequently, I feel intense 
shame and disgust for myself.  I try to avoid social contacts because of my 
self-consciousness. 

 
B. 1.   I don’t have any difficulty eating slowly in the proper manner. 

2. Although I seem to “gobble down” foods, I don’t end up feeling stuffed 
because of eating too much. 

3. At times, I tend to eat quickly and then I feel uncomfortably full afterwards. 

4. I have the habit of bolting down my food, without really chewing it.  When 
this happens, I usually feel uncomfortably stuffed because I’ve eaten too 

much. 
 

C. 1.   I feel capable of controlling my eating urges when I want to. 

2. I feel like I have failed to control my eating more than the average person. 
3. I feel utterly helpless when it comes to feeling in control of my eating urges. 

4. Because I feel so helpless about controlling my eating, I have become very 
desperate about trying to get in control. 

 

D. 1.   I don’t have the habit of eating when I’m bored. 
2. I sometimes eat when I’m bored, but often I’m able to “get busy” and get my 

mind off food. 
3. I have a regular habit of eating when I’m bored, but occasionally, I can use 

some other activity to get my mind off eating. 

4. I have a strong habit of eating when I’m bored.  Nothing seems to help me 
break the habit. 

 
E. 1.   I’m usually physically hungry when I eat something. 

2. Occasionally, I eat something on impulse even though I really am not hungry. 

3. I have a regular habit of eating foods that I might not really enjoy to satisfy a 
hungry feeling even though physically, I don’t need the food. 

4. Even though I’m not physically hungry, I get a hungry feeling in my mouth 
that only seems to be satisfied when I eat a food, like a sandwich, that fills my 
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mouth.  Sometimes, when I eat the food to satisfy my mouth hunger, I then 
spit the food out so I won’t gain weight. 

 
 

F. 1.   I don’t feel any guilt or self-hate after I overeat. 
2. After I overeat, occasionally I feel guilt or self-hate. 
3. Almost all the time, I experience strong guilt or self-hate after I overeat. 

 
G. 1.   I don’t lose control of my eating when dieting even after periods when I 

                  overeat. 
2. Sometimes when I eat a “forbidden food” on a diet, I feel like I “blew it” and 

eat even more. 

3. Frequently, I have the habit of saying to myself, “I’ve blown it, why not go all 
the way” when I overeat on a diet.  When that happens, I eat even more. 

4. I have a regular habit of starting strict diets for myself, but I break the diets by 
going on an eating binge.  My life seems to be either a “feast” or “famine”. 

 

H. 1.   I rarely eat so much food that I feel uncomfortably stuffed afterwards. 
2. Usually about once a month, I eat such a quantity of food, I end up feeling 

very stuffed. 
3. I have regular periods during the month when I eat large amounts of food, 

either at mealtime or at snacks. 

4. I eat so much food that I regularly feel quite uncomfortable after eating and 
sometimes a bit nauseated.  

 
I. 1.   My level of calorie intake does not go up very high or down very low on a 
                  regular basis. 

2. Sometimes after I overeat, I will try to reduce my caloric intake to almost 
nothing to compensate for the excess calories I’ve eaten. 

3. I have a regular habit of overeating during the evening.  It seems that my 
routine is not to be hungry in the morning but overeat in the evening. 

4. In my adult years, I have had week-long periods where I practically starve 

myself.  This follows periods when I overeat.  It seems I live a life of either 
“feast” or “famine”. 

 
J. 1.   I usually am able to stop eating when I want to.  I know when “enough is  

enough”. 

2. Every so often, I experience a compulsion to eat which I can’t seem to control. 
3. Frequently, I experience strong urges to eat which I can’t seem to control. 

4. I feel incapable of controlling urges to eat.  I have a fear of not being able to 
stop eating voluntarily. 

 

K. 1.   I don’t have any problem stopping eating when I feel full. 
2. I usually can stop eating when I feel full but occasionally overeat, leaving me 

feeling uncomfortably stuffed. 
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3. I have a problem stopping eating once I start and usually I feel uncomfortably 
stuffed after I eat a meal. 

4. Because I have a problem not being able to stop eating when I want to, I 
sometimes have to induce vomiting to relieve my stuffed feeling. 

1.  I seem to eat just as much when I’m with others (family, social gatherings) as  
                  when I’m by myself. 

2. Sometimes, when I’m with other persons, I don’t eat as much as I want to eat 

because I’m self-conscious about my eating. 
3. Frequently, I eat only a small amount of food when others are present, 

because I’m very embarrassed about my eating. 
4. I feel so ashamed about overeating that I pick times to overeat when I know 

no one will see me.  I feel like a “closet eater”. 

 
L. 1.   I eat three meals a day with only an occasional between-meal snack. 

2. I eat three meals a day, but I also normally snack between meals. 
3. When I am snacking heavily, I get in the habit of skipping regular meals. 
4. There are regular periods when I seem to be continually eating, with no 

planned meals. 
 

M. 1.   I don’t think much about trying to control unwanted eating urges. 
2. At least some of the time, I feel my thoughts are preoccupied with trying to 

control my eating urges. 

3. I feel that frequently I spend much time thinking about how much I ate or 
about trying not to eat anymore. 

4. It seems to me that most of my waking hours are preoccupied by thoughts 
about eating or not eating.  I feel I’m constantly struggling not to eat. 

 

N. 1.   I don’t think about food a great deal. 
2. I have strong cravings for food but they last only for brief periods of time. 

3. I have days when I can’t seem to think about anything else but food. 
4. Most of my days seem to be preoccupied with thoughts of food.  I feel like I 

live to eat. 

 
O. 1.   I usually know whether or not I’m physically hungry.  I take the right portion 

 of food to satisfy me. 
2. Occasionally, I feel uncertain about knowing whether or not I’m physically 

hungry.  At these times, it’s hard to know how much food I should take to 

satisfy me. 
3. Even though I might know how many calories I should eat, I don’t have any 

idea what is a “normal” amount of food for me. 
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The EADES (Eating and Appraisal Due to Emotions and Stress) Questionnaire 

 

The following questionnaire was developed to assess how individuals cope with and 
appraise stress in relation to food and eating.  Your participation will assist in research 

related to why people overeat.  This assessment will take about 10-15 minutes to 
complete.  Your answers are confidential.   
 

Instructions: Please determine your level of agreement with the following statements.  
There are no right or wrong answers.  Treat each question separately and answer as 

honestly as possible.  It is important that you answer all questions.  Choose only one 
answer per statement.  Please respond to items 1-49 as follows: 

1. If you Strongly Disagree (SD) with the statement 

2. If you Disagree (D) with the statement. 
3. If you are Neutral (N) to the statement. 

4. If you Agree (A) with the statement. 
5. If you Strongly Agree (SA) with the statement. 

 

 

SD    D     N     A   SA 

1. My family supports me when I have problems. 1      2      3      4      5 

2. I am confident I can control my eating when I feel happy. 1      2      3      4      5 

3. I overeat when I am stressed. 1      2      3      4      5 

4. I can usually work out a solution to my problems. 1      2      3      4      5 

5. I am capable of handling my own problems. 1      2      3      4      5 

6. I do NOT feel secure in my life. 1      2      3      4      5 

7. I try to find alternative solutions to my problems. 1      2      3      4      5 

8. I overeat when I socialize. 1      2      3      4      5 

9. I weigh the pros and cons of situations before I make 
decisions about what to do. 

1      2      3      4      5 

10. I worry about what people think of me. 1      2      3      4      5 

11. I comfort myself with food. 1      2      3      4      5 

12. I eat when I am upset with myself. 1      2      3      4      5 

13. I feel the need to make others happy. 1      2      3      4      5 
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14. I am confident I can control my eating when I am tired. 1      2      3      4      5 

15. My friends support me when I have problems. 1      2      3      4      5 

16. I feel sad often. 1      2      3      4      5 

17. I am confident I can control my eating when I am angry. 1      2      3      4      5 

18. I am able to meet my emotional needs. 1      2      3      4      5 

19. It is hard for me to stop eating when I am full. 1      2      3      4      5 

20. I am able to say no when I need to. 1      2      3      4      5 

21. I try to think positive when times are tough. 1      2      3      4      5 

22. I am confident I can control my eating when I am sad. 1      2      3      4      5 

 
SD    D     N     A   SA 

23. I have control over my emotions. 1      2      3      4      5 

24. I eat to avoid dealing with problems. 1      2      3      4      5 

25. I talk about my feelings. 1      2      3      4      5 

26. I am confident I can control my eating when I am upset 
with myself. 

1      2      3      4      5 

27. Other people influence how I handle problems. 1      2      3      4      5 

28. I deal with problems sooner rather than later. 1      2      3      4      5 

29. I try to resolve a problem when I know there is something 
wrong in my life. 

1      2      3      4      5 

30. I am confident I can control my eating when I feel upset. 1      2      3      4      5 

31. I feel out of control when I eat. 1      2      3      4      5 

32. I eat when I am frustrated. 1      2      3      4      5 

33. I am capable of dealing with stressful situations. 1      2      3      4      5 

34. I am confident I can control my eating when I am 
frustrated. 

1      2      3      4      5 
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35. I use food to cope with my emotions. 1      2      3      4      5 

36. I am able to meet my spiritual needs. 1      2      3      4      5 

37. I eat when I am tired. 1      2      3      4      5 

38. I do NOT allow people to change my mind. 1      2      3      4      5 

39. I eat when I am angry. 1      2      3      4      5 

40. I eat when I am sad. 1      2      3      4      5 

41. When a problem arises, it is hard for me to make a plan of 
action and follow it. 

1      2      3      4      5 

42. I am confident I can control my eating when I am anxious. 1      2      3      4      5 

43. I do NOT see challenges as stressful. 1      2      3      4      5 

44. I am confident I can control my eating when I am relieved. 1      2      3      4      5 

45. I eat when I am anxious. 1      2      3      4      5 

46. I have control over my life. 1      2      3      4      5 

47. I eat when I am relieved. 1      2      3      4      5 

48. I try to analyze a problem in order to better understand it. 1      2      3      4      5 

49. I do NOT have control over how much I eat. 1      2      3      4      5 
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Bicultural Harmony vs. Conflict Items: 

 

Please read the statements below and rate (by circling a number) the extent to which each 
statement describes your experience in general. Please rate all statements, even if they 

seem redundant to you. 
Strongly  Strongly 
Disagree Disagree  Not Sure  Agree   Agree 

1   2   3   4  5 
 

1. I find it easy to harmonize __________ and American cultures. 
2. I rarely feel conflicted about being bicultural. 
3. I find it easy to balance both __________ and American cultures. 

4. I do not feel trapped between the __________ and American cultures. 
5. I feel that my __________ and American cultures are complementary. 

6. I feel torn between __________ and American cultures. 
7. I feel that my __________ and American cultures are incompatible. 
8. I feel conflicted between the American and __________ ways of doing things. 

9. I feel like someone moving between two cultures. 
10. I feel caught between the __________ and American cultures. 
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Intragroup Marginalization Inventory 

 

Family Scale 

For each of the following, indicate the extent to which you experience the situation with 

members of your family. 
Use the Following Rating: 
Never/ Does not Apply    Extremely Often 

0  1  2  3  4  5  6 
1. My family has a hard time accepting my new values. 

2. My family wants me to act the way I used to act. 
3. My family has a hard time understanding why I do not take part in some of my ethnic 
group’s cultural practices. 

4. My family has the same hopes and dreams about my future as me. 
5. My family is accepting of my work/career goals. 

6. My success in work/school has made my family closer to me. 
7. Family members tease me because I don’t know how to speak my ethnic group’s 
language. 

8. Family members tell me that I “act White.” 
9. Family members tell me that I have too many White friends. 

10. Family members criticize me because I don’t speak my ethnic group’s language well. 
11. Family members tell me that I am “brown on the outside but white on the inside.” 
12. Family members laugh at me when I try to speak my ethnic group’s language 

 
Friends Scale 

For each of the following items, indicate the extent to which you experience the situation 
with friends of your ethnic group. 
Use the Following Rating: 

Never/ Does not Apply    Extremely Often 
0  1  2  3  4  5  6 

1. Friends of my ethnic group have a hard time accepting my new values. 
2. Friends of my ethnic group want me to act the way I used to act. 
3. Friends of my ethnic group have a hard time understanding the pressures of my 

work/school. 
4. Friends of my ethnic group have the same hopes and dreams as me. 

5. Friends of my ethnic group are accepting of my work/career goals. 
6. My success in work/school has made friends of my ethnic group closer to me. 
7. Friends of my ethnic group tease me because I don’t know how to speak my ethnic 

group’s language. 
8. Friends of my ethnic group tell me that I put work/school ahead of family. 

9. Friends of my ethnic group tell me that I am a “sellout.” 
10. Friends of my ethnic group tell me that I have too many White friends. 
11. Friends of my ethnic group have a hard time accepting why I don’t act the way I used 

to. 
12. Friends of my ethnic group laugh at me when I try to speak my ethnic group’s 

language. 
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13. Friends of my ethnic group tell me that my skin is too white to be a member of my 
ethnic group. 

14. Friends of my ethnic group tell me that I am “brown on the outside but white on the 
inside.” 

15. Friends of my ethnic group tell me that I am not really a member of my ethnic group 
because I don’t act like my ethnic group. 
16. Friends of my ethnic group tell me that I am not really a member of my ethnic group 

because I don’t look like my ethnic group. 
17. Friends of my ethnic group criticize me because I don’t speak my ethnic group’s 

language well. 
 
Ethnic Group Scale 

For each of the following items, indicate the extent to which you experience the 
situations with people of your ethnic group other than friends or family members. 

Use the Following Rating:  
Never/ Does not Apply    Extremely Often 

0  1  2  3  4  5  6 

1. People of my ethnic group criticize me because I don’t speak my ethnic group’s 
language well. 

2. People of my ethnic group have the same hopes and dreams as me. 
3. People of my ethnic group are accepting of my work/career goals. 
4. My success in work/school has made people of my ethnic group closer to me. 

5. People of my ethnic group say that I have changed. 
6. People of my ethnic group are not as close to me as they used to be because of my 

work/school achievements. 
7. People of my ethnic group tease me because I don’t know how to speak my ethnic 
group’s language. 

8. People of my ethnic group tell me that I need to act more like them. 
9. People of my ethnic group tell me that I am a “sellout.” 

10. People of my ethnic group tell me that I have too many White friends. 
11. People of my ethnic group laugh at me when I try to speak my ethnic group’s 
language. 

12. People of my ethnic group tell me that I am not really a member of my ethnic group 
because I don’t act like my ethnic group. 

13. People of my ethnic group want me to act the way I used to act. 
 


