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Objective:  Utilizing mixed methods analysis, this study sought to analyze the 

association between acculturation and diabetes in African migrants to the United 

States (U.S.)  

Methods: An analysis of cross-sectional data from the 2010-2017 National 

Health Interview Surveys was performed, and semi-structured interviews were 

conducted in both French and English with Congolese migrants (N=20) living in 

Minnesota and the D.M.V area (Washington, D.C., Maryland and Virginia). 

Results: The prevalence of self-reported diabetes among African migrants was 

6.1%, and being acculturated was associated with higher odds of diabetes 

diagnosis (Odds Ratio (OR) =2.2; 95% CI =1.1-4.4). BMI explained 18.9% of 

the total effect of acculturation on diabetes (𝒵𝑀𝑒𝑑𝑖𝑎𝑡𝑖𝑜𝑛= 2.11, p=0.036). 

Qualitative interviewing of a specific African migrant group, Congolese, 

revealed that contextual characteristics that influenced acculturation included: 

support, gender norms, religious commitment, instability in the Congo, racism 

and migrant discrimination in the U.S. Findings also indicated that acculturative 

scales designed for Congolese migrants should include cultural identity, 

language, friendship, fashion sense, and knowledge of sports and politics to 

capture the process. Analysis of diabetes risk factors (diet, physical activity and 

stress) showed that even though Congolese migrants sought to maintain their 

pre-immigration eating habits, their diet in the U.S. was affected by accessibility 

and cost. Going to the gym was not particularly relevant to the Congolese 

culture, and the reduction in physical activity levels was accentuated by time 

constraints and weather conditions. Stress increased after immigration and was 

ABSTRACT 



 xiv 

mainly caused by financial problems. Insight into contextual factors, 

acculturation, and diabetes-promoting behaviors provided potential intervention 

targets to reduce the risk of diabetes in the population.  

Conclusions: Acculturation is associated with diabetes in African migrants .To 

gain a better picture of the cardiometabolic health of African migrants, future 

research should develop better instruments to quantitatively test a 

comprehensive model that incorporates contextual characteristics, acculturation, 

diabetes, and its mediating factors.  Additionally, culturally appropriate 

intervention programs targeting the population should be implemented to avert a 

diabetes crisis within the population. 
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INTRODUCTION 

1.1 Type 2 diabetes 

1.1.1 Definition and mechanism 

Type 2 diabetes, a metabolic disease, which accounts for the majority of global 

diabetes cases, is defined by hyperglycemia (American Diabetes Association, 2012; 

Donovan, 2004). In healthy individuals, insulin binds to insulin receptors that will 

subsequently activate GLUT-4 receptors for glucose uptake within the cells. One of 

the early steps in the development of type 2 diabetes is impaired glucose tolerance, 

which occurs when there is dysregulation of the insulin-insulin receptors-GLUT4 

receptors signaling pathways. Though insulin binds to insulin receptors, GLUT-4 

receptors cannot adequately store glucose within cells. To compensate for the 

impaired glucose tolerance and insulin resistance, the β-cells of the pancreas will 

produce an increasing amount of insulin. Ultimately, pancreatic β-cells become 

dysfunctional, and insulin production decreases, leading to a general hyperglycemic 

state and full-blown type 2 diabetes (Figure 1.1).  

Chapter 1 
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Figure 1.1 Pathogenesis of type 2 diabetes mellitus 

1.1.2 Risk factors 

Type 2 diabetes is caused by several factors including excessive weight gain, 

decreased level of physical activity, poor diet and psychological stress. A growing 

body of  scientific evidence recognizes the importance of excessive weight gain as a 

risk factor for type 2 diabetes (Chan, Rimm, Colditz, Stampfer, & Willett, 1994; 
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Wang, Rimm, Stampfer, Willett, & Hu., 2005; Kodama et al., 2014). Yet, the exact 

biological mechanisms underlying the association remain unclear (Eckel et al., 2011). 

Visceral adiposity has been shown to be associated with weight gain and diabetes 

development both statistically (Taksali et al., 2008) and mechanistically (Greenberg & 

Obin, 2006). An increase in calorie intake induces the expansion of adipocytes, which 

are cells of the adipose tissue. The growth of adipocytes fosters a pro-inflammatory 

state and increase in free fatty acids, which potentially cause insulin resistance and 

type 2 diabetes. Compared to the subcutaneous adipose tissue, an expansion of the 

visceral adipose tissue contributes more to increased risk of type 2 diabetes because of 

its proximity to the liver (Guilherme, Virbasius, Puri, & Czech, 2008). It has been 

suggested that the close proximity of visceral adipose tissue to the liver allows for a 

better delivery of free fatty acids to the circulatory system (Sears & Perry, 2015). 

Weight gain occurs when body energy intake is higher than energy 

expenditure. When seeking to understand the association between excessive weight 

gain and diabetes, it is important to look at the effects of diet (energy intake) and 

physical activity (energy expenditure). There is still considerable debate on the 

relative importance of diet and physical activity as they relate to the development of 

obesity or overweight. For instance, arguments have been made about the potential 

role of the gut microbiome in energy harvesting and subsequent development of 

metabolic disorders (Hartstra, Bouter, Bäckhed, & Nieuwdorp, 2015). Regardless, 

lifestyle treatment programs such as the Diabetes Prevention Program (DPP) have 

shown that dietary changes and increased physical activity reduced obesity and type 2 

diabetes prevalence (The Diabetes Prevention Program [DPP] Research Group, 2002). 
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The findings of the study provided important insights into the importance of nutrition 

and physical activity for the onset and development of type 2 diabetes. 

Diet and physical activities are risk factors for type 2 diabetes. Diet may 

contribute to the development of type 2 diabetes for two reasons; total caloric intake 

and poor dietary composition (Cheng, 2005). Excessive energy intake is positively 

associated with type 2 diabetes (Pang et al., 2015). As for dietary composition, a meta-

analysis on sugar-sweet beverages concluded that higher consumption of sugar-

sweetened beverages corresponded to a higher risk of type 2 diabetes (Malik et al., 

2010). Additionally, an analysis of Dutch and Finnish cohorts of the Seven Countries 

Study revealed that higher consumption of vegetables and fish consumption decreased 

the risk of type 2 diabetes (Feskens et al., 1995).  

With respect to physical activity, as much as 80% of all type 2 diabetes cases 

can be attributed to a combination of obesity and lack of physical activity (Cheng, 

2005). It has been reported that leisure-time physical activity decreases the risk of type 

2 diabetes. However, the protective effect of physical activity is stronger for 

individuals at a higher risk of developing diabetes i.e. those with a high BMI 

(Helmrich, Ragland, Leung, Paffenbarger Jr., 1991). Similarly, an analysis of the 

Nurses’ Health Study, a prospective cohort study, revealed that there was a dose-

response relationship between leisure-time physical activity and the reduction in the 

risk of type 2 diabetes (Hu et al., 1999). 

Another risk factor for diabetes is stress. Stress refers to the effects of an 

inappropriate response to emotional and physical threats, whether real or imagined. 

Symptoms of stress can be cognitive (low self-esteem, poor judgement, etc.), 

emotional (depression, feeling of anxiety, moodiness, etc.), physical (dizziness, 
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nausea, etc.) and behavioral (excessive eating, social withdrawal…) (Pouwer, Kupper, 

& Adriaanse, 2010). Biologically, stress is mediated by the hypothalamo-pituitary-

adrenal (HPA) axis. After a stressful event, the hypothalamus releases corticotropin-

releasing hormone that triggers the release of adrenocorticotropin (ACTH) from the 

pituitary gland, which subsequently acts on the adrenal gland, eliciting the release of 

cortisol (Bao, Meynen, & Swaab, 2007). Under stressful conditions, cortisol is 

released to promote glucose generation and insulin resistance as a short-term “fight-or-

flight” mechanism. Chronic stress dysregulates the HPA axis, thereby sustaining high 

levels of cortisol or hypercortisolism, which in turn increases inflammation, insulin 

resistance and obesity, which are precursors of type 2 diabetes (Guilliams & Edward, 

2010).  

Multiple epidemiological studies have shown a positive association between 

psychological factors including stress and type 2 diabetes. In their meta-analysis, 

Mezuk, Eaton, Albrecht, and Golden (2008) concluded that depression increased the 

risk of diabetes by 60 %. A prospective population-based cohort study of Norwegian 

individuals demonstrated that anxiety and depression were significantly associated 

with the onset of type 2 diabetes (Engum, 2007). Additionally, a prospective study 

assessing the relationship between psychosocial factors and type 2 diabetes among 

civil servants revealed that individuals who had experienced two or more traumatic 

events had an increased risk of type 2 diabetes (Kumari, Head, & Marmot, 2004). 

1.2 Global burden of diabetes 

Globally, in 2017, 8.8 % of all adults 20-79 suffered from diabetes. In high 

income-countries, 87% to 91% of people diagnosed with diabetes has type 2 diabetes. 

As of 2017, diabetes has caused 4 million deaths among adults between the ages of 20 
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to 79, which amounts to one death every second. Additionally, the same year, the 

global health-related expenditures due to diabetes were estimated at 727 billion 

dollars, and are supposed to increase to 776 billion dollars by 2045 (International 

Diabetes Federation, 2017). 

1.3 Diabetes in Africa 

Epidemiological data on diabetes for the African continent is scarce and 

somewhat unreliable due to poor healthcare infrastructure and limited research on the 

topic (International Diabetes Federation, 2017). On the African continent, the age-

adjusted prevalence of diabetes among adults 20-79 is 4.4 % or an estimated 15.5 

million people with diabetes. The prevalence does not account for North African 

countries. Two-thirds of people with diabetes are undiagnosed (International Diabetes 

Federation, 2017). Benin has the lowest age-adjusted diabetes prevalence (1.0%) while 

the island of Reunion has the highest (13.8%). The Democratic Republic of the Congo 

(Congo), on the other hand, has an estimated age-adjusted prevalence of 6.1% among 

adults 20-79 (International Diabetes Federation, 2017). As with the rest of the world, 

type 2 diabetes is the most common form of diabetes on the African continent 

(Mbanya, Motala, Sobngwi, Assah, & Enoru, 2010). 

1.4 Diabetes in the U.S. 

In the U.S., in 2015, the prevalence of diabetes among adults 18 or older was 

12.2%, and the incidence of the disease in that age group was 6.7 per 1000. From 2013 

to 2015, 12.7 percent of Non-Hispanic Black individuals in that age bracket were 

diagnosed with the disease compared to 7.4% of Non-Hispanic whites (Centers for 

Disease Control and Prevention [CDC], 2017). In 2017 alone, The U.S. disbursed an 
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estimated 327 USD billion for diabetes-related costs making the country the world’s 

largest spender on diabetes (American Diabetes Association 2018b; International 

Diabetes Federation, 2017). 

Previous analyses of the National Health Interview Survey (NHIS) found that 

the prevalence of diabetes in African migrants was about 7% ( Ford, Narayan, & 

Mehta, 2016; Commodore-Mensah, Mathie et al., 2018). Compared to Africans who 

remained on the continent (overall diabetes rate at 4.4%), the risk of diabetes seemed 

to increase after immigration. Though the prevalence of diabetes in African migrants 

is lower than the rate of other diseases such as hypertension (21%) (Commodore-

Mensah , Matthie et al., 2018), diabetes is arguably the most expensive chronic 

condition in the U.S. The heavy economic burden of the disease has led the American 

Diabetes Association (ADA) to urge Congress to make diabetes a national priority 

(American Diabetes Association, 2018a). To reduce diabetes-related costs, it will be 

important to examine the condition in every population of the U.S. including African 

migrants.  

1.5 Africans in the U.S. 

The number of African migrants has steadily increased since the 1970’s 

(Anderson, 2017). Africans immigrate to the USA due to economic and socio-political 

reasons. The first wave of African migrants that voluntarily came to the USA sought 

educational and employment opportunities (Gambino,Trevelyan, & Fitzwater, 2014). 

As civil unrest and political instability affected the continent, a new kind of migrants 

comprised of refugees or asylum seekers entered the United States. Those migrants 

were mostly from Liberia, Somalia, and Sudan (Capps, McCabe, & Michael, 2012; 

Gambino,Trevelyan, & Fitzwater, 2014). While asylum seekers voluntarily leave their 
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country of origin due to fear of persecution or violence; refugees, on the other hand, 

immigrate because of war and other instances of instability. The fourth category of 

migrants are sojourners who temporarily relocate to the US to fulfill a specific 

purpose, such as studying (Schwartz et al., 2010).  

1.6 Acculturation 

African migrants come from mostly collectivist cultures that emphasize the 

well-being of the community above that of the individual (Hofstede, 1980). When 

these migrants settle in an individualistic society such as that of the US (Schwartz et 

al., 2010), the degree of American cultural acquisition and retention of heritage culture 

will vary within the community. This process of cultural acquisition and retention of 

heritage culture has been given the broad label of acculturation. Acculturation has 

been associated with unfavorable risk factors and behaviors that increase the risk of 

diabetes (Abraido-Lanza, Chao, & Florez, 2005). For African migrants in the US, 

research on the process of acculturation and how it impacts established risk factors for 

diabetes is still rare. 

Acculturation, a concept that finds its roots in anthropology, is defined as: 

“those phenomena which result when groups of individuals having different cultures 

come into continuous first-hand contact, with subsequent changes in the original 

cultural patterns of either or both groups” (Redfield, Linton, & Herskovits, 1936). 

Over time, as acculturation lost its appeal for anthropologists (Guarnaccia & 

Hausmann-Stabile, 2016), the concept gained traction in cross-cultural psychology 

(Sam & Berry, 2006). Cross-cultural psychology advocates for a universalistic and 

positivist scientific framework in studying the mutual impact of culture on humankind. 
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Thus, culture is viewed as an etic entity that is measurable1, and acculturation is a 

universalistic concept that is shared across cultural contexts (Ozer, 2013)2. 

The initial operationalization of acculturation was unidimensional, and the 

concept was divided into two distinct categories : individuals fully integrated into the 

dominant or receiving culture or they retained their culture (Gordon,1964). This 

perspective is comparable to assimilation premises. Assimilation, a term used by 

sociologists in lieu of acculturation, assumed that contact with the host culture would 

eventually allow migrants to adapt to their society of settlement. Unidimensional 

acculturation like assimilation infers that individuals either keep their own culture 

(separation) or acquire the host culture to become assimilated (Sam, 2006).  

Others researchers then argued that acculturation was a process that falls along 

these two dimensions: cultural maintenance and, contact and participation into the 

dominant or host culture. Four categories result from the interaction of two 

dimensions: the host culture and the original culture. There are four acculturation 

strategies that result from this process and include; assimilation (an individual has no 

desire to hold on to their own culture and prefers contact with and participation into 

the host culture), separation (an individual rejects contact with and participation into 

 

 
1 Cultural anthropologists have refuted the conceptualization of culture as a bounded, 

measurable entity; according to them, cultural identities are complex, fluid and 

dynamic (Wright, 1998). ‘Hybridity’ refers to the borrowing, mixing and fusion of 

cultural elements, intentional or not, that take place in all human social groups. 

Hybridity infers there are no ‘pure’ and ‘clearly bounded’ cultural identities because 

cultures are intertwined with each other (Ackerman, 2012). 

2 Acculturation psychology has been criticized for its universalistic framework, which 

disregards cultural specific differences and its emphasis on cross-sectional quantitative 

surveys, which do not necessarily capture the complexity and diversity of 

acculturation (Guarnaccia & Hausmann-Stabile, 2016). 
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the host culture but retains their heritage culture), integration (the individual maintains 

their heritage culture and seek contact with or participation into the host culture ), and 

marginalization (the individual has no interest in their heritage culture and no desire to 

be in contact with and participate into the host culture) (Berry, 1980; Berry, 1997).  

Arguments have also been made that acculturation is a layered process 

(Schwartz et al., 2010; Arends-Tóth & van de Vijer, 2006). Changes in cultural 

aspects such as knowledge (i.e. language learning), attitudes (i.e. friendship), values  

(i.e. self-reliance), and identity do not happen at uniform rates. Knowledge is easier to 

modify than values, and identity does not change as easily as attittudes (Arends-Tóth 

and van de Vijer, 2006). For instance, studies in Morrocan and Turkish migrants in 

Belgium reported that when bidimensional acculturation was measured as contact with 

Belgians, integration was the preferred strategy. Separation was the most prevalent 

orientation when participants were asked about their identity (Snauwaert, Soenens, 

Vanbeselaere, & Boen, 2003). These findings strengthen the argument that 

acculturation strategies differ across cultural aspects, yet assessment of acculturation 

often fails to account for its multifaceted nature. Acculturation research including 

health-related studies tend to use cummulative scores while a more adequate approach 

would be to use subscale scores (Arends-Tóth & van de Vijer, 2006). Therefore, there 

is a paucity of evidence on the association between various components of 

acculturation and health conditions such as diabetes (Schwartz et al., 2010).   

Limitations of the theorization of acculturation also include an exclusion of 

immigration contexts and a lack of acknowledgment of power dynamics. An emphasis 

on the universalistic nature of acculturation often denies the need to further explore the 

diversity of migrant experiences (Ngo, 2008). Prior research has often failed to 
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examine the influence of pre- and post-immigration context on the acculturation 

process. Migrants do not necessarily share the same acculturative experiences; 

therefore, it is imperative to examine acculturation within the specific contexts in 

which it occurs (Schwartz et al., 2010; Berry, 2006a). Furthermore, the need to adopt a 

dispassionate and realist approach to acculturation theory minimizes issues of 

inequalities and oppression faced by non-white migrants. The necessity to 

compartmentalize and quantify acculturation often obscures real structural concerns 

(Ngo, 2008).  

To make matters worse, acculturation research has been dominated by White 

males of European descent. Regrettably, these scholars are seldom critical of their 

privilege, and they lack awareness of the realities in which migrants operate. 

Consequently, their theorization of acculturation is often ahistorical and apolitical 

(Ngo, 2008). Power differentials in the acculturation relationships are often ignored in 

the current formulation of the process, and acculturation is treated as though it 

involves voluntary choices between the heritage culture and the settlement culture 

(Guarnaccia & Hausmann-Stabile, 2016).  

Another issue with acculturation conceptualization, especially as it relates to 

health-based research, is the use of proxy measures. Often, proxies such as length of 

residence and language fluency are used to assess acculturation (Nguyen, 2006). Yet, 

assimilation is not the only outcome of the acculturation process. Moreover, different 

proxy measures lead to a different understanding of the effects of acculturation. For 

instance, while increasing length of stay is associated with negative health outcomes in 

the USA, English fluency predicts more positive health outcomes (Nguyen, 2006) . 
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1.7 Acculturation and health 

Acculturation research in the US has shown a paradox when it comes to 

immigrant health. Although migrants are usually at a more socio-economic 

disadvantaged position compared to US-born individuals, their health tends to be 

better than that of their American counterparts (Teruya & Bazargan-Hejazi, 2013). 

That concept is known as the healthy immigrant paradox. The healthy 

immigrant paradox seems to contradict the initial assimilation theory that argues for 

health protective effects of the Americanization of migrants. Nevertheless, it is 

important to acknowledge that in the US, studies on the immigrant paradox have been 

conducted in Hispanic and Asian populations. Indeed, at times, the term immigrant 

paradox is interchangeably used with the Hispanic/Latino paradox (Nguyen, 2006). 

Compared to Asian and Hispanic populations, few studies have been done on the 

effects of acculturation on the health of African migrants, partly because the free-

willed immigration of Africans is a relatively new phenomenon. Additionally, African 

migrants in the U.S. are generally categorized as Black and not easily recognized as a 

separate population (Okonofua, 2013). In a study on acculturation with a nationally 

representative sample, Okafor, Carter-Pokras, and Zhan reported that African migrants 

who experienced a moderate, unhealthy dietary change were twice as likely to have 

poorer self-rated health as those who reported little change in their diet (2014). 

1.8 Acculturation and diabetes 

Regarding diabetes, a cross-sectional analysis of the National Health and 

Nutrition Examination Survey (NHANES) revealed that the likelihood of diabetes 

increased with the level of acculturation among US Latinos. That rise in risk was only 

partially explained by an increase in BMI, total calorie intake and physical inactivity. 
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The authors argued that stress might also contribute to the positive association 

between acculturation and diabetes (O’Brien et al., 2014). A study conducted among 

Japanese-American men in Hawaii showed that there was a positive relationship 

between acculturation and the risk of diabetes among those men regardless of BMI, 

physical activity and calorie intake (Huang et al., 1996). These findings demonstrate 

the importance of incorporating acculturation in the assessment of the cardiometabolic 

health of migrants.   

1.9 Research objectives 

Diabetes has a complex etiology that includes interaction between genetic, 

social, and behavioral factors. The melting-pot that is the U.S.further complicates the 

development and progression of the disease. Indeed, the morbidity and mortality 

burden due to diabetes is much higher for racial and ethnic groups other than white 

Americans (Smedley, Stith, & Nelson, 2003). Though diabetes development and 

disparity have been documented across many racial and ethnic lines, the phenomenon 

seems to be less clear for African migrants. 

With the current refugee crisis, it is expected that the number of migrants to the 

United States will increase over the next several years (Capps & Fix, 2015). In fact, in 

2018, the majority of new refugees resettled in the U.S. were from the Democratic 

Republic of the Congo (Cepla, 2019). These numbers suggest there is a pressing need 

for research within the population. Unfortunately, the health issues faced by migrant 

populations are often exacerbated by the challenges of migratory lifestyles and 

limitations in accessing health care. One of the constructs critical to understanding 

contemporary health issues among migrant populations is acculturation (Castro, 2007). 
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In connection to health, acculturation can have negative impacts on chronic 

disease as individuals shift from traditional agrarian lifestyles to a more Westernized 

lifestyle, characterized by high calorie, low nutrient-dense diets, sedentary lifestyles 

and poor mental health. This transition to a Western lifestyle brought about by the 

process of acculturation might have a critical impact on diabetes risk since diabetes 

risk factors include low physical activity, poor dietary quality, obesity, and 

psychological distress.  

Our understanding of acculturation has been limited by simplistic definitions 

and a unidimensional approach to the process, typically measured as the number of 

years an individual has resided in the United States. Recent theoretical advances have 

enhanced our understanding of acculturation and have led to the proposal of a more 

bidimensional approach to the process. Currently, most of the evidence for the 

association between acculturation and diabetes risk comes from studying two migrant 

groups: Asians and Latino/Hispanics. Unfortunately, there is a dearth of evidence on 

the impact of acculturation on diabetes development in African migrants. It is 

particularly important to do more studies in the population because scientific research 

informs health policy, and diabetes is a costly and dangerous disease. African migrants 

are one of the fastest growing populations in the U.S. (Anderson, 2017), and they 

deserve to be examined to the same extent as other migrant groups in the country. 

The objective of this study was to elucidate the association between 

acculturation and diabetes in African migrants by adopting broader unidimensional 

and bidimensional acculturation models. I hypothesized that acculturation would be 

positively associated with diabetes in African migrants to the U.S. To gain a deeper 

understanding relationship, I used a mixed-methods approach. First, I assessed the 
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association between acculturation and diabetes and evaluated the mediating effects of 

weight gain, physical activity, and severe psychological distress on the association 

between diabetes and acculturation. Given the diversity of African migrants in the 

U.S., I decided to focus my qualitative analysis on Congolese migrants because I had  

better access to the community and because Congolese make up a large portion of the 

refugee population in the U.S. Hence, I developed a deeper understanding of the 

meaning of acculturation by establishing the socio-economic and political context of 

the Congo and the U.S. in which acculturation occurred and, I examined the impact of 

acculturation on diabetes risk factors by conducting qualitative interviews with 

Congolese migrants in the D.C., Maryland and Virginia (D.M.V.) area and Minnesota. 

The next chapters (2-4) were written as individual publications. 
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DIABETES IN AFRICAN MIGRANTS TO THE DEVELOPED WORLD 

2.1 Background 

Diabetes mellitus is a constellation of chronic metabolic diseases that are 

characterized by hyperglycemia or high blood glucose. There are two main types of 

diabetes mellitus: type 1, an autoimmune disease that involves the total loss of insulin 

secretion and type 2, which is characterized by insulin resistance and relative insulin 

deficiency (American Diabetes Association, 2012). Globally, as of 2015, 415 million 

individuals have diabetes (International Diabetes Federation, 2015) and 90-95% of 

those affected by the disease have type 2 diabetes mellitus (Donovan, 2004). Even 

worse, estimates suggest that half of people living with diabetes are undiagnosed, 

especially in Africa where about three quarters of the estimated 9.5 million to 29.3 

million diabetics are undiagnosed (International Diabetes Federation, 2015). 

Understanding factors that affect the rate of the disease in Africans on the continent 

and abroad will be key to developing prevention and diagnostic tools that will reduce 

the global diabetes epidemic. 

African immigration to the developed world is highly concentrated in countries 

belonging to the Organization for Economic Cooperation (OECD) (Organisation for 

Economic Co-operation and Development [OECD]/ Sahel and West Africa Club 

[SWAC], 2009). The OECD is an intergovernmental agency of countries working 

together to promote economic growth and financial stability. Countries belonging to 

the OECD produce almost 60% of the world’s goods and services (Organisation for 

Chapter 2 
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Economic Co-operation and Development [OECD], 2002). Most of the members of 

the OECD like the United States (US) are high-income countries, as defined by the 

World Bank thresholds based on Gross National Incomes (GNIs) (OECD, 2016).  

African immigration to developed countries has been driven by multiple 

factors including educational opportunities, the need for better socio-economic 

prospects or political instability creating regional or national turmoil (Takyi, 2002). In 

fact, in 2010-2011, one in every nine African-born individuals possessing a post-

secondary education resided in an OECD country (Organisation for Economic Co-

operation and Development- United Nations Department of Economic and Social 

Affairs [OECD-UNDESA], 2013). Regardless of their reason for leaving the 

continent, upon arrival in their host country, African migrants encounter challenges 

that potentially affect their health and risk of developing diseases such as type 2 

diabetes mellitus. The aim of this paper is to review the available information on type 

2 diabetes in African migrants in high-income OECD countries. Furthermore, this 

review seeks to examine the validity of the healthy immigrant effect as it relates to 

diabetes among African migrants in high-income OECD countries. 

2.2 Methods 

Figure 2.1 shows the selection process used for the review. In July 2016, a total 

357 unique peer-reviewed articles were obtained from Pubmed, PsycInfo and Web of 

Science using the following keywords and their variants: immigration, diabetes and 

Africa. After abstract analysis, 102 original research articles were chosen because they 

mentioned African migrants or foreign-born Black individuals or Black migrants and 

diabetes or factors associated with metabolic syndrome. Upon an in-depth 

examination, 52 original articles were picked based on the following inclusion criteria: 
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relevance to the topic, African migrants as a separate population, usage of English and 

study done in a high-income OECD country. All articles that explicitly mentioned 

other types of diabetes besides type 2 diabetes were excluded. Five additional articles 

were obtained from manual searching of reference lists of 27 relevant review articles. 

Additional inclusion/exclusion criteria were as follows: 1) to get a full picture 

of the effect of immigration on diabetes in Africans, all Africans have been included in 

this review (thus North Africans were included in the analysis even though they might 

demographically belong to the Middle East because of shared historical and cultural 

backgrounds); 2) since type 2 diabetes accounts for 90-95% of all diabetes cases, 

articles that used the general terms of diabetes or diabetes mellitus were included in 

this review. 
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Figure 2.1 Selection process 
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2.3 Results 

2.3.1 Differences in diabetes rates between African migrants and host 

populations 

Overall, the rate of diabetes was higher in African migrants than their local-

born counterparts (Table 2.1). An Italian study revealed that the age-adjusted 

prevalence of diabetes among Italian women was 3.6 % compared to 6.5% for female 

migrants from sub-Saharan African and 9.3% for women from North Africa. 

Remarkably, for men, the age-adjusted prevalence for Italian locals was 5.5 % 

compared to 4.3% for sub-Saharan African migrants and 5.9% for North-African 

migrants (Ballotari et al., 2015). In Sweden, Carlsson et al. (2013) reported ethnic 

disparities in diabetes rates. While the age-standardized prevalence of diabetes for 

Swedish-born men and women was respectively 3.9 and 2.5%, the diabetes prevalence 

for Swedish residents originally from North Africa was 6.6 % for men and 16.8% for 

women, and 4.7% and 4.4% for sub-Saharan men and women respectively. Other 

studies done in France (Fosse-Edorh et al. 2014), the Netherlands (Weijers, Bekedam, 

& Oosting, 1998; Ujcic-Voortman, Schram, & Jacobs-van der Bruggen, Verhoeff, & 

Baan, 2009), and the United Kingdom (Cappuccio, Cook, Atkinson, & Strazzullo, 

1997) revealed similar patterns of higher diabetes rates in African migrants. In the US, 

however, a cross-sectional analysis of the 2000-2013 National Health Interview 

Survey (NHIS) (Ford, Narayan, & Mehta, 2016) found the opposite pattern, with the 

prevalence of diabetes almost double for both US-born Black men and women 
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compared to Black men and women born in Africa. 3A couple of studies suggested no 

significant differences between migrants and locals. A retrospective study in the south 

of France demonstrated that diabetes prevalence did not significantly differ between 

Tunisian migrants and French locals (Mejean et al. 2007b). Additionally, Medalie et 

al. showed that the average annual incidence for individuals born in North Africa was 

the same as Israeli-born individuals (1975). 

Table 2.1. Comparison of diabetes rates between African migrants and locals in high- 

income OECD countries 

 
Reference Country of 

residence 

Country/region 

of origin 

n Rate type Rate of 

African 

migrants 

Rate of locals 

Ballotari et al. 

(2015) 

Italy North Africa/ 

sub-Saharan 

Africa 

Italy: 323,676 

NA: 10,056 

SSA: 4,353 

Age-

standardized  

prevalence 

Males 

NA: 5.9% 

SSA:4.3% 

Males 

5.5% 

Females 

NA: 9.3% 

SSA: 6.5% 

 

Females 

3.6% 

Cappuccio et al. 

(1997) 

United 

Kingdom 

(UK) 

West Africa UK(whites): 310 

WA: 147 

Age-

standardized 

Prevalence 

Males 

20.9 % 

 

Males 

6.7% 

Females 

10.5% 

 

Females 

5.2% 

Carlsson et al. 

(2013) 

Sweden North Africa/ 

sub-Saharan 

African 

Sweden: 285,035 

NA: 446 

SSA: 739 

Age-

standardized 

prevalence 

Males 

NA: 6.6% 

SSA:4.7% 

 

Males 

3.7% 

Females 

NA: 16.8% 

SSA: 4.4% 

 

 

Females 

2.5% 

 

 

 

 

 
3 In their analysis of the 2010-2014, Commodore-Mensah, Mathie et al. (2018) found 

similar results; the age-and sex-adjusted prevalence of diabetes was 12% in African 

Americans and 7% in African migrants. 
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Table 2.1. Continued 

Fosse-Edorh et 

al. (2014) 

France North Africa France: 12,711 

NA: 327 

Crude 

prevalence 

Males 

12 % 

 

Males 

8.6 % 

Females 

17% 

 

 

Females 

6.5 %  

Ford, Narayan, 

and Mehta 

(2016) 

United 

States (US) 

Africa US-born Black 

individuals: 

42,379 

Africa-born Black 

individuals: 1533 

Prevalence Males 

6.9% 

 

Males 

11.63% 

Females 

5.59% 

Females 

12.01% 

 

Medalie (1974) 

 

Israel North Africa Israel: 1337 

NA: 1151 

Annual 

incidence 

 

 

8.4 per 1000 8.4 per 1000 

Mejean et al. 

(2007b) 

N.S. 

France Tunisia France: 147 

Tunisia: 147 

 

 

Prevalence 6.1% 3.4%  

Ujcic- Voortman 

et al. (2009) 

 

Netherlands Morocco Netherlands: 417 

Morocco: 314 

Age-and-sex 

standardized 

Prevalence  

8.0% 3.1% 

Weijers et al. 

(1998) 

Netherlands Morocco Netherlands:9378 

Morocco: 3914 

Age-and-sex 

standardized 

prevalence 

12.4 % 3.8 % 

NA: North Africa 

SSA: sub-Saharan Africa 

WA: West Africa 

N.S..: not statistically significant: p≥0.05 

 

2.3.2 Risk factors 

2.3.2.1 Demographic risk factors 

2.3.2.1.1 Age 

There is strong evidence suggesting diabetes risk increases with age (Choi & 

Shi, 2001; Fletcher, Gulanick, & Lamendola, 2002; Keel et al., 2017). The positive 

association between diabetes and age seems to be maintained in African migrants. A 

study conducted in Italy concluded that the prevalence of diabetes increased with age 

in both North and sub-Saharan African migrant populations (Fedeli et al., 2015). For 
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instance, men of sub-Saharan origin who were 50-59 had 68 times the rate of diabetes 

(11.77%)  among those who were 20-39 year olds (0.17%). A similar pattern was seen 

in women where those who were 50-59 has 35 times the rate of diabetes (20%) among 

the 20-39 year olds (0.56%). 

In contrast, a French study with hypertensive patients found that while the 

prevalence of diabetes increased with age in North-African-born men the prevalence 

of diabetes started to decrease for women 55 or older (Lepoutre-Lussey, Plouin, & 

Steichen, 2010).  Interestingly, in their analysis of a Dutch cross-sectional survey, 

Ujcic-Voortman, Schram, Jacobs-van der Bruggen,Verhoeff, & Baan(2009) showed 

that Moroccan migrants became diabetic at a younger age compared to Dutch 

nationals. In fact, while 12% of Moroccan migrants between the ages of 35 to 44 had 

diabetes, that rate was observed among those between the ages of 55 to 64 for Dutch 

nationals.  Disparities in age at onset of diabetes have also been observed among 

Asian-Americans of the US. As compared to non-Hispanic whites, their age at 

diagnosis was 4-11 years earlier. The authors suggested that the shift of disease onset 

to younger ages might be due to a premature presence of diabetes risk factors and 

genetic predisposition (Becerra & Becerra, 2015). This explanation could also be 

applied to African migrants. 

2.3.2.1.2 Gender 

The association between gender and diabetes in African migrants follows two 

patterns: North Africa-born women had a higher prevalence of diabetes compared to 

their male equivalents (Ballotari et al., 2015; Fosse-Edorh et al., 2014; Carlsson et al., 

2013;  Fedeli et al., 2015), while sub-Saharan female migrants had a lower rate of 

diabetes than sub-Saharan male migrants (Fosse-Edorh et al., 2014; Renzaho et al., 
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2011). However, one Canadian (Creatore et al., 2010) and one Dutch study (Goosen, 

Middelkoop, Stronks, Agyemang, & Kunst, 2014) contradicted these results, with 

more sub-Saharan women suffering from diabetes than men born in the same part of 

the African continent. 

2.3.2.2 Socio-economic factors 

2.3.2.2.1 Education 

The association between education and diabetes is inconclusive. In their 

assessment of diabetes among Black people of the US, Ford, Narayan, and Mehta 

(2016) found that Black African migrants had higher education rates and lower 

diabetes risk compared to US-born Blacks. A majority (54.61%) of African-born 

Black men and 32% of African-born Black women had a college education or higher 

compared to 18% and 19% of US-born Black men and women, and, 7% of Black 

African men and 6% Black African women self-reported diabetes compared to 

11.63% and 12.01% of US-born men and women, respectively.  

In France, North-African migrants had a less formal education than the French-

born population. Most of North-African migrant women (65%) had never had any 

schooling or did not finish primary school compared to 11% of their French-born 

counterparts, and North-African-born women had a higher diabetes prevalence (17%) 

compared to French-born women (6.5%). Adjusting for education resulted in diabetes 

no longer being associated with region of birth (Fosse-Edorh et al., 2014), highlighting 

the importance of education in the development of diabetes in the North-African 

migrant population of France.  Yet, a Norwegian study with Somali women (Gele, 

Pettersen, Kumar, & Torheim, 2016) and an Australian study with Ghanaian migrants 
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(Saleh, Amanatidis, & Samman, 2002b) found no measurable association between 

education and diabetes. 

2.3.2.2.2 Income 

The association of income and diabetes was inconclusive in African migrants. 

After inclusion of income in a statistical model, female migrants of North-African 

origin were still at a higher risk of developing diabetes compared to French women 

(Fosse-Edorh et al., 2014). Nevertheless, in Minnesota, African migrants who had 

trouble meeting their expenses were twice as likely to have diabetes or hypertension as 

those who were able to afford a decent life (Sewali et al., 2015). These results suggest 

there may be potential issues in income measurement or assessment of African 

migrants. 

2.3.2.3 Health-related factors 

2.3.2.3.1 Mental health 

In a qualitative study, South Sudanese of the Dinka ethnicity reported that their 

forced immigration due to war and the challenges encountered in Australia, such as 

changes in lifestyle and the complicated healthcare system, affected their overall 

health, thereby increasing their risk of diabetes (Yeoh & Furler, 2011). In the 

Netherlands, Denktas, Koopmans, Birnie, Foets, and Bonsel found that Moroccan 

migrants had a higher prevalence of diabetes and worse mental health than natives 

(2010). Nonetheless, another Dutch study showed that the association between 

diabetes and high emotional distress was not significant in Moroccan migrants 

(Pouwer et al., 2013). The magnitude of mental health effects on diabetes risk likely 

depends on immigration experiences, whereby Africans who left due to traumatic 
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reasons such as wars or persecutions might be more prone to mental distress compared 

to individuals whose immigration experiences were relatively easy. 

2.3.2.3.2 Physical activity 

A cross-sectional survey of West-African migrants in the Baltimore-

Washington Metropolitan area revealed that 16% of individuals had a prior diagnosis 

of diabetes or elevated blood glucose and 44% of participants had inadequate physical 

activity levels (Commodore-Mensah et al., 2016). In another study done in 

Washington, D.C., 28% of self-reported healthy African migrant men stated that they 

participated in vigorous physical activity (3 times a week for ≥30 min) compared to 

49% of African American men. When additional glycemic tests were performed, 8% 

of African men compared to none of the African American men had undiagnosed 

diabetes (O’Connor et al., 2016). Sewali et al. (2015) went further by comparing 

physical activity rates and diabetes prevalence in African migrants from 18 different 

countries. About half of Liberians engaged in at least 5 days of moderate physical 

activity compared to a quarter of Sudanese. Yet, the prevalence of diabetes between 

Liberians (5.1%) and Sudanese (4.8%) was not so far apart. 

2.3.2.3.3 Diet 

In the Languedoc-Roussillon region of the South of France, Tunisian migrants 

were found to have a better quality diet than French-born individuals even though both 

groups had comparable energy intakes. The migrants consumed more fruits and 

vegetables and less sugar, dairy and meat products than local-born French. Still, there 

were no significant differences in the diabetes risk between the groups (Mejean et al., 

2007a). In Norway, a qualitative study revealed that Somali women knew that an 
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unhealthy diet was a potential risk factor for diabetes; yet many were unwilling to 

change their nutritional habits. Some of the participants believed that their diabetes 

risk was not elevated due to diet but because of the sedentary lives they had to live 

since they immigrated to a country with a colder climate. However, younger people 

were more inclined to adopt a healthier diet compared to older generations who still 

preferred a traditional Somali diet (Gele, Torheim, Pettersen, & Kumar, 2015). In 

another quantitative survey of Somali women, Gele, Pettersen, Kumar, & Torheim 

(2016) showed there was there was no association between diabetes and diet among 

Somali women in Oslo. In Minnesota, Sewali et al. (2015) reported that while the 

prevalence of diabetes was not very different between Liberians and Sudanese 

migrants, 93.5% of the former group made a conscious effort to eat a healthy diet 

compared to only 55.4% of Sudanese . An Australian cross-sectional study showed 

that in Ghanaian migrants, dietary intake of proteins, fat, dietary fibers, sodium and 

potassium was not significantly associated with the development of metabolic diseases 

including diabetes (Saleh, Amanatidis, & Samman, 2002a). 

2.3.2.3.4 Body Weight 

The association between body weight and diabetes within African migrant 

populations of high-income OECD countries remains inconclusive. Though an 

Australian study of recently arrived refugees demonstrated that BMI was positively 

associated with diabetes (Renzaho, Bilal, & Marks, 2014). Another study in the same 

country showed that while 62% adult migrants of African origin had a BMI ≥25 kg/m2 

(overweight and obese) and 28% suffered from central obesity, only 2% had diabetes. 

Nevertheless, 46.9% of the African migrant sample suffered from pre-diabetes 

(Renzaho et al., 2011). A French study supported these results since prevalence rates 
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of obesity, overweight and diabetes were higher for French Hajj pilgrims of North-

African descent compared to the general French population (Gautret et al., 2013). 

In Israel, type 2 diabetes appeared at lower BMIs in Ethiopian migrants 

compared to non-Ethiopians. More than two-thirds of Ethiopian diabetics had a BMI 

lower than 27 kg/m2 compared to a fifth of non-Ethiopian diabetics (Kalchiem-Dekel 

et al., 2015). Studies by Reuven, Dreiher, and Shvartzman (2016), Cohen, Stern, 

Rusecki, & Zeidler (1988), Rubinstein, Graf, Landau, Reisin, & Goldbourt (1991), and 

Raz et al. (1993) confirmed higher glucose tolerance impairment at lower BMIs for 

Ethiopian migrants. Another Israeli comparative study of Ethiopian migrants that left 

their country between 1984 and 1985 (Operation Moses) and those that arrived in 

Israel in 1991 (Operation Solomon) found that the BMI of individuals who came with 

Operation Solomon was significantly higher even though, compared to Operation 

Moses migrants, they had significantly lower blood glucose.  Only 0.4% of Operation 

Solomon migrants could be diagnosed with diabetes (serum glucose of 130 mg/dl) 

whereas 1.1% of Operation Moses migrants had similar blood glucose levels. 

Ethiopians who immigrated through Operation Moses had a more stressful journey to 

Israel compared to those who came in 1991, pointing at other moderating factors such 

as stress that might affect the relationship between BMI and diabetes in the Ethiopian 

migrant population of Israel (Rubinstein, Graf, & Villa, 1993). 

A 2011 study examining the metabolic risk of African men in the US found 

that African migrants had a lower mean BMI (28.0kg/m2 ) compared to African 

American men (30.5kg/m2). African-American men (36%) were more likely to have a 

waist circumference >102  than African immigrant men (13%). Yet, 49% of African 

migrants had previously undiagnosed diabetes, impaired glucose tolerance, or 
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impaired fasting glucose compared to 29% of African Americans. Indeed, African-

born men had more visceral adipose fat than subcutaneous fat compared to African-

American men (Ukegbu et al., 2011). Two other American studies confirmed these 

findings (O’Connor et al., 2016; Yu, Ramsey, Castillo, Ricks, & Sumner, 2013. 

A study conducted in Australia found that though Ghanaian-born women had a 

higher BMI compared to their male counterparts, their diabetes prevalence was lower 

(11.4%) than that of Ghanaian men (20%). The authors argued that the gynoid body 

shape (lower body adiposity) displayed by Ghanaian women lessened their risk of 

diabetes compared to the android body shape (upper body adiposity) of Ghanaian men 

(Saleh, Amanatidis, & Samman, 2002b). Indeed, the protective effects of the gynoid 

body shape fit a commonly observed pattern seen in women (Karastergiou, Smith, 

Greenberg, & Fried, 2012; Geer & Shen, 2009). 

In the Netherlands, in Ghanaian migrants, the association between gender and 

diabetes (fasting glucose ≥5.5 mmol/L) became significant after adjusting for BMI. 

Men were three times more likely to have diabetes compared to women.  Accounting 

for body fat composition (waist-to-hip ratio) rendered the relationship between gender 

and diabetes non-significant (Nicolaou et al., 2013), thereby strengthening 

aforementioned arguments for the importance of body composition in the development 

of type 2 diabetes. 

2.3.2.4 Is type 2 diabetes seen in African migrants an atypical form of diabetes? 

O’Connor et al.’s comparative study suggests that beta-cell failure more than 

insulin resistance is important in the onset of type 2 diabetes in African migrants 

(2016). In his study with Ghanaians in Franklin County, Ohio, Osei and Schuster 

argued that African migrants might suffer from an atypical form of type 2 diabetes 
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(1996). Under normal physiological conditions, there exists a feedback mechanism 

linking insulin secretion by the beta-cells of the pancreas to glucose uptake of cells, 

whereby the rate of insulin secretion is proportional to the rise of blood glucose 

concentration. Type 1 diabetes and later stages of type 2 diabetes are characterized by 

beta-cell dysfunction and severe hyperglycemia (Guyton & Hall, 2006). Surprisingly, 

the beta-cell dysfunction was too severe considering the mild to moderate 

hyperglycemia displayed by Osei’s study participants diagnosed with diabetes. Indeed, 

the depression seen in beta-cell function closely resembled that of early type 1 diabetic 

patients.  However, none of the Ghanaian migrants with diabetes displayed hallmarks 

of type 1 diabetes such as ketosis or ketonuria, suggesting that the non-insulin-

dependent type of diabetes (type 2 diabetes) of African migrants might be atypical.   

2.3.2.5 Acculturation 

Studies that directly ascertain the role of acculturation on the diabetes of 

African migrants are lacking. Acculturation is a process during which two or more 

cultural groups come in contact and exchange cultural values (McDermott-Lev,  

2009). The two main conceptualizations of acculturation are unidimensional and 

bidimensional. The unidimensional model of acculturation has two distinct categories 

where individuals completely integrate into the dominant culture to become 

acculturated or retain their culture to stay non-acculturated (Gordon, 1964; figure 2.2). 

The two dimensions of the bidimensional model of acculturation are: the host culture 

acquisition and the home culture retention. These two independent dimensions 

intersect to form four categories: assimilation (individuals discard their home culture 

and adopt the host culture), separation (individuals discard the host culture and retain 

their home culture), integration (individuals adopt the host culture and retain their 
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home culture), and marginalization (individuals reject both the host and home 

cultures) (Schwartz et al., 2010; Berry, 1980; figure 2.3). When comparing two coping 

mechanisms of acculturation, namely integration and separation (ie, tradition-

oriented), among sub-Saharan migrants in Australia, Issaka, Lamaro, and Renzaho 

(2016) found that sub-Saharan Africans who were traditionally-oriented believed that 

type 2 diabetes was sometimes due to bad luck or supernatural forces. A common 

perception among participants was that the risk of diabetes increased post-immigration 

as their lives became more sedentary and characterized by less healthy food choices 

(ie, dietary acculturation). However, the majority of reviewed studies that examined 

acculturation conceptualized it as unidimensional (sometimes implicitly). Proxies used 

to measure acculturation included duration of residence and language proficiency. 

 

Figure 2.2 Unidimensional acculturation model 



 32 

 

Figure 2.3  Bidimensional acculturation model 

2.3.2.5.1 Duration of residence 

Sewali et al. (2015) observed that length of stay was not associated with 

diabetes or hypertension. Several studies seem to confirm those results (Saleh, 

Amanatidis, & Samman, 2002b; Renzaho, Bilal, & Marks, 2014; Koya & Egede, 

2007). On the other hand, an analysis of clinical databases in Israel reported that the 

prevalence of type 2 diabetes increased with length of stay among Ethiopian migrants. 

While non-Ethiopians and established migrants had similar odds of having diabetes, 

intermediate migrants had two-fold lower odds of having diabetes compared to non-

Ethiopians.  

Additionally, recent migrants were seven times less likely to be diabetic than 

non-Ethiopians (Kalchiem-Dekel et al., 2015). Another Israeli study observed a step-

wise increase of diabetes risk with duration of residence among East-African migrants 

(Reuven, Dreiher, & Shvartzman, 2016). In Norway, Gele, Pettersen, Kumar, & 



 33 

Torheim (2016) found that the risk of developing diabetes within the next 10 years 

increased with length of stay. 

2.3.2.5.2 Language proficiency 

In the US, Sewali et al. (2015) showed that English proficiency was not 

associated with diabetes or hypertension among African migrants. However, migrants 

who had a higher English proficiency were three times more likely to make a 

conscious effort to exercise and four times more likely to make a conscious effort to 

eat a healthy diet. 

2.3.3 Diabetes diagnosis and treatment 

2.3.3.1 Diabetes detection 

In their investigation of diabetes diagnosis tools among African migrants to the 

US, Sumner et al. (2015) showed that combining fasting plasma glucose (FPG) and 

hemoglobin A1c (A1C) tests increased the sensitivity to 64% while FPG and A1C 

tests alone had respective sensitivities of 32% and 53%. In contrast, a US-based 

epidemiological study demonstrated that A1C was less sensitive than FPG for 

detecting glucose tolerance abnormalities especially among non-Hispanic Whites 

(Lorenzo et al., 2010). Interestingly, variance in hemoglobin gene did not interfere 

with the correct screening of African-born diabetics (Zhao et al., 2015). These results 

suggest that more research ought to be done on diabetes screening in African migrants 

to get a clear understanding on which tests should be used for the population.  

An examination of the role of the clinical research nurse (CRN) in the Italian 

site of the RODAM (Research on Obesity & Type 2 Diabetes among African 

Migrants) study showed that participants acknowledged that culturally-insensitive 
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healthcare professionals pushed them towards home remedies thereby delaying their 

diagnosis of diabetes and creating healthcare disparities in the treatment of the disease 

(Caselgrandi, Guaraldi, Cottafavi, Artioli,  & Ferri, 2016). 

2.3.3.2 Diabetes treatment and management 

In the Netherlands, Moroccan migrants were more likely to be diabetic than 

their Dutch counterparts, yet, they were more prone to underutilize pharmaceutical 

treatment against diabetes mellitus. An explanation offered by the authors was that 

Moroccan migrants had more traditional attitudes towards gender roles compared to 

Dutch natives, and as the study results demonstrated, modern attitudes on gender roles 

were associated with pharmaceutical overutilization (Denktas, Koopmans, Birnie, 

Foets, & Bonsel, 2010). 

A Swedish qualitative study with Somali patients reported that religion and 

gender informed diabetes treatment. Though the Quran did not obligate them to fast 

during Ramadan because of their condition, Somali patients believed that not fasting 

hindered their spiritual lives and threatened their cultural identity and sense of 

togetherness with the community. More women than men believed they had lost 

independence after their diagnosis because they had to rely on the community in order 

to achieve medical compliance (Wallin, Lofvander, & Ahlstrom, 2007). Face-to-face 

interviews with Somali patients revealed that the majority of them were unconcerned 

about their diabetes diagnosis. This calm behavior in the face of a potentially deadly 

disease could be explained by religious and spiritual beliefs that emphasized the power 

of God. As the authors argued, Somali patients came from a collectivist society that 

emphasizes the individual’s standing in the group rather than emotional behaviors 

(Wallin & Ahlstrom, 2010). The relationship between spirituality and diabetes 
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treatment was further observed in Senegalese migrants to Cagliari, Italy, who used 

Moringa oleifera as a traditional infusion to treat diabetes (Maxia et al., 2014). 

Moringa oleifera (drumstick tree or horse-radish tree) is a mid-sized tree belonging to 

the Moringaceae tree, which is native to the Himalayas (Ramachandran, Peter, & 

Gopalakrishnan, 1980). Nowadays, the plant has spread to other tropical and sub-

tropical regions where it is used for its medicinal and nutritional properties including 

anti-diabetic effects (Kini, Wong, Tan, Xiao, & Tam, 2017). 

In Rochester, Minnesota, a survey of Somali patients showed they had low 

knowledge of their diabetes diagnosis and status. Somali participants felt negatively 

about diabetes and its impact on their social life. However, they were very diligent 

about taking necessary steps to manage their diabetes. Nonetheless, they 

acknowledged that there were some barriers, such as getting regular physical exercise, 

to their diabetes control (Njeru et al., 2016). Another assessment of diabetes care 

among Somali refugees of Rochester showed they had worse glycemic, lipid and 

blood pressure control than non-Somalis. Additionally, they did not often visit their 

primary care providers (Wieland, Morrison, Cha, Rahman,  & Chaudhry, 2012). 

In the UK, nurse-led diabetes clinics were not successful with African-born 

patients because African migrants did not believe the clinics were helpful in getting 

their blood glucose under control and providing early prevention measures against 

diabetes complications (Matthias, While, & Shah, 1998). The issue of trust was also 

raised by Dahal, Qayyum, Ferreyra, Kassim, & Pottie (2014) with Somali migrants in 

Ontario, Canada. Focus groups with community leaders revealed that trust in 

healthcare professionals and their medical recommendations was paramount to proper 

diabetes management. 
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2.3.4 Diabetes complications 

An analysis of data collected at St-Louis Hospital in Paris, France and the 

outpatient department at the Yaoundé Central Hospital, Cameroon, indicated that 

Cameroonian migrants suffered less from diabetic complications, specifically 

retinopathy and nephropathy, compared to Caucasian and Cameroonian locals 

(Choukem et al., 2014). In Belgium, there were no significant differences in terms of 

retinopathy, neuropathy, and foot problems between Moroccan and Belgian patients 

(Riffi, Devroey, & van De Vijver, 2012). The limited number of studies examining 

diabetes complications in African migrants in the U.S. suggests that more research 

should be done on the topic. 

2.3.4.1 Mortality 

In France, migrants from former African colonies had 28% higher risk of dying 

from diabetes than their French counterparts. In contrast, migrants from other African 

countries had the same risk of dying from the disease as French-born individuals 

(Boulogne, Jougla, Breem, Kunst, & Rey, 2012). In Belgium, sub-Saharan African 

men were less likely to die than North-African migrants and Belgian nationals. The 

trend was inversed in women (Deboosere & Gadeyne, 2005). In Israel, case series 

analysis of death notifications in 1966 revealed that Ethiopians were three times more 

likely to die from diabetes than European migrants in the country (Cohen, 1971). 

In the Netherlands, migrants of Moroccan origin were 2 times more likely to 

die from diabetes than Dutch nationals (Stirbu, Kunst, Bos, & Mackenbach, 2006). 

These results were further confirmed by Ikram, Kunst, Lamkaddem, & Stronks (2014) 

in a study on disease burden in the Netherlands. In 2011, the burden due to diabetes 

was higher for Moroccan migrants than for Dutch nationals regardless of gender. 
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Moroccan men lost 17.1 years per 1000 healthy years due to diabetes mellitus 

compared to the 9.6 years lost per 1000 healthy years by Dutch men. A similar trend 

was seen in women: Moroccan women lost 11.1 years per 1000 healthy years 

compared to 10.4 years for Dutch women . 

A study on migrant mortality in 7 European countries (Belgium, Denmark, 

England & Wales, France, the Netherlands, Scotland and Spain) corroborated the 

assertion that generally, African migrants were more likely to die from diabetes than 

locals. In fact, in Scotland, North African men were 6 times more likely to die from 

the disease (Vandenheede et al., 2012). 

2.4 Conclusions 

Although variability existed in the magnitude and sometimes, the direction of  

the association between examined factors and diabetes prevalence rates among 

African migrants to high-income OECD countries, general patterns were observed in 

the studies reviewed. African migrants were more likely to be diabetic than their 

Western-born counterparts. However, an opposite pattern was revealed in Italy in men 

of sub-Saharan origin (Ballotari et al., 2015). In the U.S., findings were somewhat 

contradictory while Ford, Narayan, and Mehta (2016) found that African migrants 

were less likely to be diabetic compared to US-born Black people, O’Connor et al. 

(2016) reported the opposite. Age increased the risk of diabetes within the population. 

When gender was taken into account, studies revealed that North African women were 

more likely to be diabetic than men of the same region while the inverse was observed 

among sub-Saharan African migrants. Socio-economic factors such as income and 

formal education had some protective effects against diabetes. However, their roles 

remain controversial. Increase in BMI and adiposity amplified the risk of developing 
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diabetes within populations. However, African migrants became diabetic at lower 

BMI than locals from high-income OECD countries. The effects of physical activity 

and diet on diabetes remained somewhat unclear due to lack of data. Nonetheless, 

physical activity seemed to decrease the risk of diabetes. There was a lack of 

consensus as to the association between diabetes and mental health. Finally, 

acculturation analyses reported that duration of residence was directly associated with 

diabetes risk since Africans who were in Western countries the longest generally had a 

higher risk of developing the disease than recent migrants. Nevertheless, an Israeli 

study found that newly arrived Ethiopians were more likely to be diabetic than those 

who were more established (Kalchiem-Dekel et al., 2015). 

Standard diagnosis protocols used for the assessment of diabetes within 

African migrant communities appear limited. In fact, unlike white Americans, FPG 

tests were less sensitive than A1C (Lorenzo et al., 2010) In order to better assess the 

incidence and prevalence of diabetes among African migrants, better diagnosis tests 

such as a combination of FPG and A1C tests should be used. 

Even with the advancement of diagnostic tools, it is important to recognize that 

individuals of African origin might suffer from other variants of diabetes such as 

atypical ketosis-prone diabetes (Gill, 2014). Atypical ketosis-prone diabetes has 

hallmarks of both type 1 diabetes mellitus (diabetic ketoacidosis) and type 2 diabetes 

mellitus (long-term insulin independence) (Imran & Ur, 2008). African migrants 

became diabetic at lower BMIs, likely because their visceral adiposity was higher at 

lower BMI. Visceral adiposity has been shown to be associated with diabetes 

development (Taksali et al., 2008; Greenberg & Obin, 2006). Atypical forms of type 2 
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diabetes and higher visceral adiposity combine to increase diabetes risk in the 

population of African migrants. 

It is important to acknowledge the central role of acculturation in diabetes rates 

of African migrants. Generally, individuals who had lived longer in high-OECD 

countries were more likely to become diabetic. Dietary acculturation and a switch to 

more sedentary lifestyles seem to exacerbate diabetes rates. Therefore, diabetes 

treatment and management plans should take culture into account. Healthcare 

professionals should seek to understand cultures of African migrants in order to reduce 

non-compliance with therapy and decrease mortality due to the disease.  

There is lack of research on diabetes among African migrants in the U.S., 

where a ‘health immigrant effect’ has been postulated to exist, yet acculturation has 

not yet been studied. To fill this knowledge gap, we have conducted a qualitative 

study to examine the role acculturation plays in the development of diabetes within the 

Congolese migrant community of the US.    
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DIABETES AND ACCULTURATION IN AFRICAN IMMIGRANTS TO THE 

UNITED STATES: ANALYSIS OF THE 2010-2017 NATIONAL HEALTH 

INTERVIEW SURVEY (NHIS) 

3.1 Introduction 

Globally, there were 425 million adults who had diabetes in 2017, and by 

2045, that number is predicted to reach 629 million (International Diabetes Federation, 

2017). Most (90-95%) of those affected by the disease have type 2 diabetes mellitus 

(Donovan, 2004). Evidence suggests that the development of type 2 diabetes is 

associated with risk factors such as overweight or obesity (Cheng, 2005; 

Wannamethee & Shaper, 1999), lack of physical activity (Aune, Norat, Leitzmann, 

Tonstad, & Vatten, 2015; Sigal, Kenny, Wasserman, Castaneda-Sceppa, & White, 

2006) and psychological distress (Li et al., 2017; Weissman, Pratt, Miller, & Parker, 

2015). 

In the United States (U.S.), one out of ten adults suffered from type 2 diabetes 

in 2012 and, from 2009 to 2012, the incidence within in the age group was 7.8 per 

1000 (Centers for Disease Control and Prevention [CDC], 2014). However, the 

morbidity and mortality burden due to diabetes is much higher for racial and ethnic 

groups other than whites (Smedley, Stith, & Nelson, 2003). Though diabetes 

development and disparity have been documented across many racial and ethnic lines, 

the phenomenon seems to be less clear for African immigrants. 

Chapter 3 
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The deliberate immigration of Africans to the U.S. in the last 50 years was 

triggered by the 1965’s changes in immigration policies that removed quotas for 

nationalities other than Northern Europeans (Capps, McCabe,& Michael, 2012). The 

number of African immigrants has steadily increased from 80,000 in 1970 to 2.1 

million in 2015 (Anderson, 2017). Despite the growth of the African immigrant 

population in the U.S., few studies have sought to understand the impact of diabetes in 

this population especially as it relates to acculturation, the process of cultural 

acquisition and retention that occurs when two or more communities interact 

(McDermott-Levy, 2009). 

Two of the main conceptualizations of acculturation are the unidimensional 

(Gordon, 1964) and bidimensional (Berry, 1980) models. The unidimensional model 

of acculturation has two distinct categories where individuals completely integrate into 

the dominant culture to become acculturated or retain their culture to stay non-

acculturated (Gordon, 1964). The two dimensions of the bidimensional model of 

acculturation are: host culture acquisition and home culture retention. These two 

independent dimensions intersect to form four categories: assimilation (individuals 

discard their home culture and adopt the host culture), separation (individuals discard 

the host culture and retain their home culture), integration (individuals adopt the host 

culture and retain their home culture), and marginalization (individuals reject both the 

host and home cultures) (Berry, 1980; Schwartz et al., 2010). 

Results from acculturation research in the U.S. exhibit a paradox regarding 

immigrant health. Although immigrants are more socio-economically disadvantaged 

compared to US-born individuals, evidence suggests their health is better than that of 

their American counterparts (Nguyen, 2006). A cross-sectional analysis of the 
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National Health and Nutrition Examination Survey (NHANES) revealed that the 

likelihood of diabetes increased with the level of acculturation among U.S. Latinos. 

The higher risk was only partially explained by an increase in BMI, total calorie intake 

and physical inactivity (O'Brien et al., 2014). A study conducted among Japanese-

American men in Hawaii showed that there was a positive relationship between 

acculturation and the risk of diabetes among those men adjusting for BMI, physical 

activity and calorie intake (Huang et al. 1996). In contrast, Commodore-Mensah, 

Ukonu, Cooper, Agyemang, and Himmelfarb (2018) reported there was no significant 

association between acculturation conceptualized as length of stay and diabetes in a 

cohort of Nigerian and Ghanaian immigrants residing in the Baltimore-Washington, 

DC area. However, as acknowledged by the authors, a drawback of the study was the 

restriction to a sub-population of African immigrants within a specific area of the U.S. 

that subsequently limited the generalizability of findings. Therefore, this study sought 

to assess the association between acculturation and self-reported diabetes and to 

evaluate the mediating effects of body weight, physical activity and psychological 

distress on the association between diabetes and acculturation. 

3.2 Methods 

3.2.1 Data and sample 

The National Health Interview Survey (NHIS) is a cross-sectional survey 

monitoring the self-reported health of non-institutionalized civilians in the US and 

conducted by the National Center for Health Statistics (NCHS). From 2006 to 2015, 

sampling was continuous, and a complex multistage sampling approach was used to 

obtain a representative sample of the U.S. population.  Black individuals, Hispanics 
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and Asians and the elderly were oversampled to improve the accuracy of estimates for 

the aforementioned populations (National Center for Health Statistics [NCHS], 2016). 

In 2016, a new sample design that discontinued oversampling of Black, Hispanic and 

Asian civilians at the household level was implemented (National Center for Health 

Statistics [NCHS], 2017). 

This study pooled the 2010 to 2017 NHIS data to improve the precision of the 

estimates. Data was publically accessed through Integrated Public Use Microdata 

(IPUMS) Health Surveys (Blewett, Rivera Drew, Griffin, King, & Williams, 2018). 

Adults who chose Africa as their birth place were considered. The full methodology of 

the NHIS is published elsewhere (NCHS, 2016; NCHS, 2017). A total of 1911 

individuals were eligible based on the aforementioned selection criteria; of that cohort, 

1648 African immigrants with non-missing values on variables of interest were 

included in the final sample (Appendix A). To account for the complexity of the 

sampling design, results were weighed according to NCHS guidelines for NHIS data 

(NCHS, 2017; Blewett, Rivera Drew, Griffin, King, & Williams, 2018). 

3.2.2 Variables 

3.2.2.1 Outcome 

Self-reported diabetes was the outcome of interest. Participants who reported 

“Yes” to the question: “Other than during pregnancy, have you ever been told by a 

doctor or other health professional that you have diabetes or sugar diabetes?” were 

considered diabetics and those who reported “No” were considered non-diabetics. 
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Those who were borderline diabetes or prediabetes were included in the non-diabetic 

group (Lee, Brancati, & Yeh, 2011).4 

3.2.2.2 Exposure 

Acculturation was the exposure of interest. To provide a more nuanced 

conceptualization of acculturation, two variables were used to create a measure of 

acculturation: American citizenship and percent of life spent in the US. A binary 

variable for percent of life spent in the US with cut-off at 25 percent was created by 

dividing duration of residence in the US by age (Lee, Nguyen, & Tsui, 2011). 

Duration of residence was transformed into a continuous variable by using midpoints 

for each category adopting a strategy that has been used for bracketed income 

categories (Faia, 1981). The year 1965 was used to assign a value to the highest open-

ended bracket of 15 years of more (Rosenstein, 1981). The highest duration of stay in 

the US was obtained by subtracting 1965 from each interview year (2010-2017) and 

averaging for all 8 years. Then, a highest midpoint value (31.75 years) was obtained 

for the range of 15 to 48.5 years. 

To create the acculturation categories, variables were coded as follows: ≥ 25% 

of life spent in the US (1) versus < 25 % of life spent in the U.S. (0); US citizens (1) 

versus non-citizens (0). Acculturation scores were summed and dichotomized into 

“not acculturated” (score 0) and “acculturated” (scores 1 to 2).5 

 

 
4 Prediabetics or borderline diabetics were included in the non-diabetic group based on 

a previously published study, which used the NHIS (Lee, Brancati, & Yeh, 2011). 

5 The acculturation variable was dichotomized to assess differences in diabetes odds 

between those who were not acculturated compared to those who were acculturated. 
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3.2.2.3 Covariates 

Six variables served as socio-demographic factors: sex, educational attainment, 

marital status, poverty level, insurance status and race. Educational attainment was 

divided into 5 categories: never attended school/ kindergarten only, grade1 through 

grade 12 with no diploma, high school graduate/GED/equivalent; some college 

without a degree or associate degree, bachelor’s degree and, graduate degree. Marital 

status was recoded into “partnered” (married or those living with a partner) and “non-

partnered” (widowed, divorced, separated or never married). Poverty level compared 

those “below poverty level” to those “at or above the poverty level”. Two racial 

categories, “Black” and “non- Black” were created. Respondents who identified as 

Black or African-American were included in the first category while those who did not 

were included in the non-Black category. Age was not adjusted for in analyses 

because it was already included in the acculturation variable. 

Potential mediators included body mass index (BMI), physical activity and 

psychological distress. BMI was categorized as normal weight (BMI <25 kg/m2) and 

overweight/obese (BMI ≥25 kg/m2)6. Adequate physical activity was classified as 

engaging in ≥150 minutes/week of moderate intensity or ≥75 minutes/week of 

vigorous intensity physical activity (US Department of Health and Human Services, 

2008). Psychological distress was assessed with the Kessler-6 (K6) scale which 

consists of questions on depressed mood, motor agitation, fatigue; feelings of 

 

 

Being acculturated was defined as being in the U.S. for ≥ 25% of lifetime or being a 

citizen. Both these proxies highlight different aspects of acculturation.  

6 BMI was dichotomized into normal weight vs overweight/obese because excessive 

weight gain (overweight/obesity) is a known risk factor for diabetes. 
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worthlessness, hopelessness, and anxiety.  Responses range from none of the time (0) 

to all of the time (4). (Kessler et al., 2002) and scores are summed for a total score 

ranging from 0 to 24(Kessler et al., 2010). K6 scores ≥ 13 were considered serious 

psychological distress (SPD) (Forman-Hoffman et al., 2014).   

3.2.3 Statistical analysis 

Descriptive statistics including the Pearson χ2 test were used to summarize 

categorical variables. Univariate and multivariate logistic regression were used to 

examine the association between acculturation and diabetes. The logistic regression 

analyses were performed by creating the following consecutive models; Model 1: sex 

and race; Model 2: Model 1 + insurance status; Model 3: Model 2 + education 

attainment, marital status and poverty level. Multivariate analyses were not age-

adjusted because age was included in the definition of the acculturation variable. 

To evaluate the mediating effects of BMI, physical activity and psychological 

distress on the association between diabetes and acculturation, a mediation test that 

incorporated logistic regression (Iacobucci, 2012) was calculated as follows: 

𝒵𝑀𝑒𝑑𝑖𝑎𝑡𝑖𝑜𝑛 =
𝒵𝑎×𝒵𝑏

𝜎̂𝑍𝑎𝑏

=

𝑎

𝑠𝑎
×

𝑏

𝑠𝑏

√𝒵𝑎
2+𝒵𝑏

2+1

, with: 

• a, the parameter estimate obtained by regressing each potential 

mediator on acculturation and sa, the standard error of a.  

• b, the parameter estimate obtained by regressing diabetes on each 

individual mediator, controlling for acculturation and sb, the standard 

error of b. 
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All logistic models used for mediation analysis were adjusted for socio-economic and 

demographic covariates. Significance was established if Zmediation >│1.96│, which 

corresponded to a p-value <0.05 for 2-tailed tests. If the Zmediation was significant, 

Baron and Kenny’s proportion of effect mediated for dichotomous outcomes was 

calculated to determine whether the mediation was partial or full. For further details 

about calculations refer to (Herr, n.d.). All models were tested using IBM SPSS 

Statistics 25. Other details about the analysis are included in Appendix A and 

footnotes.  

3.3 Results 

3.3.1 Study population 

Table 3.1 provides an overview of the characteristics of the sample of African 

immigrants in the US. The weighted mean age was 41.3±0.45 years and about 75% 

identified as Black. The population was highly educated, 90.9% had at least a high 

school degree, GED or equivalent. Yet, slightly over a fifth of African-born 

individuals lived below the poverty threshold. Overall, the prevalence of diabetes was 

6.1% and 76.5 % of the population was acculturated (were citizens or had resided in 

the U.S. for at least 25% of their lives). When examining potential mediators, 63% 

were overweight/obese, 44% were physically active, and only 2% suffered from 

serious psychological distress. 
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Table 3.1. Characteristics of the sample of African migrants in the US 

SOCIO-DEMOGRAPHIC VARIABLES 

Age (years), mean (SE) 41.3 (0.45) years 

Men, % [95% CI]  56.4 % [53.5-59.2] 

Black /African-American, % [95% CI] 74.1 % [71.2-76.8] 

Possess insurance coverage, % [95% CI] 76.4 % [73.8-78.8] 

Education, % [95% CI]  

Never attended/kindergarten only 1.6 % [1.0-2.5] 

Grade 1-Grade 12 (no diploma) 7.5 % [6.0-9.4] 

High school graduate/GED/equivalent 16.6 % [14.6-18.9] 

Some college with no degree/AA degree 28.4 % [26.1-30.9] 

Bachelor's degree 28.6 % [26.2-31.2] 

Graduate degree 17.3 % [15.3-19.4] 

Partnered, % [95% CI] 50.5 % [47.4-53.7] 

Below poverty level, % [95% CI] 21.4 [19.3-23.7%] 

HYPOTHETICAL MEDIATORS 

Overweight or obese, % [95%CI] 62.6 % [59.5-65.7] 

Physically active, % [95% CI]  43.7 % [40.6-47.0] 

Serious Psychological distress (SPD), % [95% CI] 1.8 % [1.2-2.6%] 

EXPOSURE OF INTEREST 

Acculturated (score: 1,2), % [95% CI] 76.5 % [73.9-79.0] 

OUTCOME OF INTEREST 

Diabetic, % [95% CI] 6.1% [4.9-7.5] 

Abbreviation: SE (Standard Error) 

 

3.3.2 Prevalence and association between acculturation, socio-demographic 

factors and potential mediators 

Table 3.2 shows the prevalence of acculturation by the covariates and 

differences as assessed by χ2 tests. No significant differences with regard to 

acculturation were detected for sex, marital status and educational attainment. A 

higher proportion of African immigrants who were non-Black (82.3 %) were 

acculturated compared to those who identified as Black (74.5%, p=0.004). Similar 

trends were seen for insurance status (p<0.001) and poverty level (p<0.001). All three 

hypothetical mediating factors were significantly associated with acculturation. 
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African immigrants who were physically active, overweight or obese or suffered from 

SPD had a higher prevalence of acculturation than their counterparts. 

Table 3.2. Prevalence and association of acculturation and covariatesa 

Variable Not acculturated  Acculturated   p-value  

% 95% CI % 95% CI 

SOCIO-DEMOGRAPHIC FACTORS 

Sex 

Male 22.6%  

  

19.6-25.9 77.4%  74.1-80.4 0.40 

Female 24.6%  21.2-28.3

  

75.4%  71.7-78.8 

Race 

Not Black/African-

American 

17.7% 

  

14.2-21.9 82.3%  78.1-85.8 0.004 

Black/ African-

American 

25.5%  22.7-28.5 74.5%  71.5-77.3 

Insurance status 

Non-insured 38.9%  33.5-44.6

  

61.1%  55.4-66.5 <0.001 

Insured 18.7% 

  

 

16.4-21.2 81.3%  78.8-83.6 

Marital status 

Non-partnered 23.0% 

  

19.7-26.7 77.0%  73.3-80.3 

 

0.70 

Partnered 23.9%  21.1-26.9 76.1%  73.1-78.9 

 

Educational attainment 

Attended/kindergarten 

only 

37.3%  23.1-54.1 62.7%  45.9-76.9 0.066 

Grade 1-Grade 12 

(No diploma) 

33.2%  24.8-42.8 66.8%  57.2-75.2 

High school graduate/ 

GED or equivalent 

24.7%  19.8-30.5

  

75.3%  69.5-80.2 
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Table 3.2. Continued 

Some college no 

degree/ Associate 

degree 

21.3%  17.5-25.7

  

78.7%  74.3-82.5  

Bachelor’s degree 22.2%  18.4-26.6 77.8%  73.4-81.6 

 

 

Graduate degree 22.3%  17.3-28.3

  

77.7%  71.7-82.7 

Poverty level 

Below poverty level 31.9%  26.9-37.3 68.1%  62.7-73.1 

 

<0.001 

At or above poverty 

level 

21.2%  

 

18.8-23.8 78.8%  76.2-81.2 

HYPOTHETICAL MEDIATORS 

BMI categories 

Normal weight 28.1%  23.6-33.1

  

71.9%  66.9-76.4 0.012 

Overweight/obese 20.9%  18.1-24.0

  

79.1%  76.0-81.9 

Physical activity 

Inactive 26.5%  23.3-30.0

  

73.5%  70.0-76.7 0.008 

Active 19.8%  16.5-23.6 80.2%  76.4-83.5 

 

Psychological distress 

No SPD 23.9%  21.4-26.6 76.1%  73.4-78.6 

 

.017 

SPD 7.0%  2.1-21.1

  

93.0%  78.9-97.9 

 

➢ a Age already included in the acculturation variable 

➢ Abbreviations: SPD (Serious Psychological Distress) 

 

3.3.3 Logistic models to assess the strength of the association between 

acculturation and diabetes 

Table 3.3 shows the strength of the association between acculturation and 

diabetes through logistic regression modelling. In the unadjusted model, African 
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immigrants who were acculturated were two times more likely tp be diabetic than 

those who were not acculturated (OR: 2.1, 95% CI [1.07-4.12]). The trend was 

preserved after adjustment for demographic, structural and socio-economic factors. 

Table 3.3. Odds ratio to characterize the association between acculturation and 

diabetes 

 Unadjusted  

 

Model 1  

 

Model 2 

 

Model 3 

 

OR 95% CI OR 95% CIa OR 95% CIb OR 95% CIc 

Not 

acculturated  

1  1  1  1  

Acculturated  2.10  1.07-4.12 

 
1.92  0.98-3.78 1.84  0.96-3.52 2.2  1.1-4.42 

OR (Odds Ratio), 95% CI (95% Confidence Interval)  

McFadden Pseudo R2: Unadjusted: 0.009; Model 1: 0.033; Model 2: 0.034; Model 3: 

0.0707 
a Adjustment for sex and race 
b Adjustment for sex, race and insurance coverage 
c Adjustment for sex, race, insurance coverage, educational attainment and marital 

status 

3.3.4 Mediation analysis of the association between diabetes and acculturation 

Only BMI was a significant mediator of the association between diabetes and 

acculturation (Zmediation =2.10, p-value=0.036). A calculation of the proportionate 

 

 
7 The McFadden’ pseudo R2 was used to assess goodness of fit. However, it is 

important to recognize that the McFadden’pseudo R2 is often small (Smithson & 

Verkuilen, 2006). For example, a large Swedish cross-sectional study on diabetes and 

quality of life had the McFadden’pseudo R2 ranging from 0.01 to 0.03 (Neumann et 

al., 2014). Though the authors recognized these numbers were low, they also argued 

their findings would be play an important role in diabetes prevention. Furthermore, the 

pseudo R2 should not be interpreted as the percentage of variation in the outcome 

(diabetes) explained by the model (Kantarevic & Kralj, 2012). 
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mediation revealed that 18.8% of the effect of acculturation on diabetes is explained 

by BMI dichotomized into normal weight and overweight /obese.  

Table 3.4 Potential mediating effects of BMI, physical activity and serious 

psychological distress 

 Coefficient 

a 

SE (a) Coefficient 

b 

SE (b) Zmediation p-value 

BMI 0.395 0.166 1.527 0.314 2.10 0.036 

Physical 

activity 

0.247 0.159 -0.666 0.257 -1.26 0.21 

Psychological 

distress 

1.665 0.685 0.285 0.699 0.373 0.71 

Abbreviation: SE (Standard Error) 

3.4 Discussion 

Using the 2010-2017 National Health Interview Survey (NHIS), this study 

examined the relationship between acculturation and diabetes among African 

immigrants to the US, and the mediating effects of physical activity, BMI and 

psychological distress on the aforementioned association. The prevalence of diabetes 

was 6.1%. Similar findings have been shown in nationally-representative samples of 

African immigrants to the US (Oza-Frank & Narayan, 2010; Commodore-Mensah, 

Matthie et al., 2018; Ford, Narayan, & Mehta, 2016).  

Acculturation was associated with two-fold higher odds of diabetes These 

results contradict previous studies that suggested that acculturation was not associated 

with diabetes (Commodore-Mensah, Ukonu, Cooper, Agyemang, and Himmelfarb, 

2018; Sewali et al. (2015). However, it is important to acknowledge that those studies 

conceptualized acculturation as length of stay or bidimensionally. Furthermore, these 

studies used specific subgroups of African immigrants or were restricted to specific 
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geographic regions. However, our results are consistent with other studies of 

nationally-representative immigrants where positive associations between 

acculturation and diabetes have been observed (Huang et al., 1996; O'Brien et al.,  

2014).  

Analysis of mediating paths revealed that BMI was the only significant yet 

partial mediator of the association. This finding is consistent with findings in a 

nationally representative cohort of Latino immigrants to the US (O'Brien et al., 2014). 

The partial mediation by BMI suggests that other risk factors might explain the effects 

of acculturation on diabetes. Notably, neither physical activity nor psychological 

distress were found to be mediators in our analysis, possibly due to the cultural 

appropriateness of survey questions as they relate to physical activity and mental 

health. A qualitative study in Rochester, Minnesota revealed that African immigrants 

also described physical activity in terms of household chores (Wieland et al., 2015) 

which is not captured in the NHIS. Additionally, research has shown that African 

immigrants to developed countries might hold stigmatized views of mental illness 

(McCann, Renzaho, Mugavin, & Lubman, 2018; Nadeem et al., 2007), which might 

lead to underreporting of serious psychological distress. Indeed, research suggests that 

mental health (i.e., depression, anxiety, stress) is a major concern among African 

immigrants (Venters & Gany, 2011) although they may be unlikely to obtain care 

especially compared to their non-foreign born counterparts (Derr, 2016).  

In order to obtain an accurate picture of the mediating effects of SPD and 

physical activity within the population, appropriate methods, which consider different 

types of physical activity practiced by African immigrants or ask culturally-sensitive 

questions to probe issues of mental health should be adopted. 
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One limitation of the study is that the survey used a narrow and unidimensional 

model of acculturation that does not fully represent the complexity of the concept. 

However, our study mitigated that weakness by creating an acculturation variable that 

included both citizenship and percent of life spent in the United States. Percent of life 

spent was preferred to length of stay because among subjects who had resided the 

same amount of time in the U.S., some might have spent significant portions of their 

lives on the African continent while others had immigrated at a younger age. Percent 

of life spent appears to be better at capturing these differenct experiences.  

 We recognize that the operationalization of acculturation has, at times, been 

deemed problematic, especially in its use of proxy measures. Although proxy variables 

facilitate a parsimonious assessmnent of acculturation, simple demographic variables 

such as percent of life spent in the U.S. or citizenship do not necessarily capture the 

essence of the process ( Ryder, Paulen, & Paulhus, 2000). However, we also 

acknowledge there is a significant lack of research on the effects of acculturation on 

diabetes in African migrants to the U.S. The use of proxy variables has led to notable 

findings on the diabetic health of other migrant populations. Examining acculturation 

and diabetes using the NHIS is a starting point to understanding the health of African 

migrants. Still, there is a room for improvement; at the most basic level, the NHIS 

should include an explicit question about language proficiency because language has 

been associated to culture learning and, it is the most evaluated domain of 

acculturation (Masgoret & Ward, 2006; Arends-Tóth & van de Vijer, 2006). However, 

proxy variables are flawed in their ability to capture acculturation and there are no 

proxies that are most predictive of the process. Ultimately, the NHIS should include a 

bidimensional acculturation instrument to allow for a richer evaluation of the process.  
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Nevertheless, to our knowledge, this is the first study of its kind to use this 

nuanced measure of acculturation in a nationally representative cohort of African 

migrants in the U.S. and examine the mediating pathways of the relationship between 

acculturation and diabetes within the population. 

Another limitation of the study was its cross-sectional design that did not allow 

for temporality; thereby, restricting causal inferences that could be made from the 

mediation analysis. Nonetheless, our study used a large nationally representative 

cohort and incorporated the sampling design in the analysis, thereby making our 

findings more generalizable. 

This study suggests that acculturation does in fact increase the odds of diabetes 

within African immigrant communities to the U.S. However, acculturation is a 

complex social concept that is not easily assessed by quantitative methods alone; an 

in-depth examination of the process required the use of qualitative methodology. 

Taking into consideration the heterogeinity of Africans in the U.S., a specific 

population, Congolese migrants, were selected for the qualitative portion of the 

dissertation project. The goals of the qualitative study were to: 1) identify the context 

(characteristics of the U.S. and the Democratic Republic of the Congo) that influenced 

the acculturative process, 2) determine cultural aspects that are important to the 

acculturation of Congolese migrants, and 3) examine how immigration and the 

subsequent acculturation influenced diabetes risk factors, namely diet, physical 

activity and stress. Understanding all these components might facilitate diabetes 

prevention in Congolese migrants and possibly in other African migrants. 
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QUALITATIVE STUDY OF ACCULTURATION IN CONGOLESE 

MIGRANTS TO THE U.S.: CONTEXTUAL FACTORS AND IMPACT ON 

DIABETES-PROMOTING BEHAVIORS 

4.1 Introduction 

The Democratic Republic of the Congo (Congo) is a country located in Central 

Africa. Known for its immense natural resources (Burnley, 2011), the country has four 

national languages (Swahili, Kikongo, Lingala, and Tshiluba), an official language 

(French), and multiple other languages spoken by its estimated 40 ethnic groups and 

400 tribes (Ministère du Plan et Suivi de la Mise en oeuvre de la Révolution de la 

Modernité [MPSMRM], Ministère de la Santé Publique (MSP), & MEASURE 

DHS:ICF International, 2014). Unfortunately, Congolese history is one that is also 

characterized by political strife. 

From the end of a brutal colonial rule under Belgium (Bragard, 2011), the 

Congo has fallen prey to an unstable socio-political and economic situation that 

culminated in a series of armed conflicts (Bitwakamba, 2018). As a result, since the 

1980s, migration flows from the Congo to Western countries have mostly been 

involuntary (Flahaux & Schoumaker, 2016).  

Since 2002, 68,034 refugees of Congolese were resettled U.S. (Refugee 

Processing Center, n.d). In 2018 alone, Congolese were the largest group of refugees 

that came through the U.S. Refugee Resettlement Program. Arguably, Congolese 

refugees are favored over other groups because of their ‘Christian’ values. In the fiscal 

Chapter 4 
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year of 2018, 71% of admitted refugees were Christian (Radford, 2019). However, the 

face of Congolese immigration to the U.S. is shifting; in 2013, close to 40% of 

Congolese migrants who live in the U.S. immigrated via the diversity visa lottery 

program (Flahaux & Schoumaker,  2016). 

Despite the growing Congolese population in the U.S., there is a relative lack 

of studies on the state of its diabetic health. However, two rare qualitative studies in 

Chicago (Tshiswaka, Ibe-Lamberts, Mulunda, & Iwelunmor, 2017; Tshiswaka, Ibe-

Lamberts, Whembolua, Fapohunda, & Tull, 2018) showed that, among Congolese 

migrants, there were intrinsic cultural understandings, which shapes the association 

between diet, physical activity and type 2 diabetes. 

The goals of this study were to establish a clear understanding of the concept 

of acculturation among Congolese migrants as it pertains to the characteristics 

(context) of the heritage country (Congo) and country of settlement (U.S.), assess the 

impact of acculturation on diabetes-promoting behaviors in the Congolese cohort, and 

determine relevant domains to the acculturation process of Congolese migrants in the 

U.S. Examining how these elements are related to acculturation might help prevent 

diabetes. Results from the qualitative interviewing also provided recommendations 

that could be used to develop a future, comprehensive cross-sectional survey of 

acculturation and diabetes in Congolese migrants to the U.S. 

4.2 Methods 

4.2.1 Conceptual framework 

The influx of migrants in developed countries has increased political and 

public discourses around acculturation. Much of the anti-migrant sentiment mirrors 
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beliefs that migrants are not capable of “acculturating” into the dominant culture and 

that they bring with them less-cooperative norms (i.e., high morbidity), which can 

weaken the more-cooperative norms of the host society (i.e., strong public health 

institutions) (Mesoudi, 2018). Thus, research is needed to carefully analyze how 

acculturation affects migrants' lives, specifically their health. Acculturation is defined 

as a process that involves contact between two or more groups, which results in 

cultural changes in both groups (Berry, 2001). Acculturation can be thought of as 

having two components: directionality and dimensionality. Directionality refers to the 

direction in which the change takes place. Earlier literature assumed that acculturation 

was a unidirectional process through which the heritage culture was lost and replaced 

by the receiving culture (Sam, 2006). Unidirectional acculturation parallels with the 

concept of assimilation, according to which acculturated individuals reject their own 

culture to the benefit of another one (Ngo, 2008). Since the 1980s (Berry, 1980), 

acculturation is regarded as a bidirectional process in which groups or individuals that 

come into contact have a mutual influence on each other (Sam, 2006). 

The other important concept of acculturation is dimensionality. 

Unidimensionality assumes that acculturation is experienced along a single continuum 

that goes from retention of the heritage culture to acquisition of the receiving culture 

(Ryder, Alden, & Paulhus, 2000). Bidimensionality, championed by John W Berry 

(Berry, 1980), on the other hand, argues that the acquisition of the new culture does 

not necessarily have to involve the loss of the heritage culture. Thus, acculturation 

occurs in two dimensions: the maintenance or loss of heritage culture and the adoption 

or participation in the heritage culture (Sam, 2006).   
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Nevertheless, acculturation is not unproblematic; the term carries a lot of 

baggage in the social sciences. First, research on acculturation in health sciences does 

not usually capture the underlying construct of culture. A widespread yet untested 

assumption of acculturation theory is that cultures are monolithic (Broescha & Hadley, 

2012) and bounded entities (Ozer, 2013). However, anthropological evidence has 

demonstrated that culture is a dynamic and fluid concept (Wright, 1998). 

Another critique of the current theory of acculturation is its failure to recognize 

power dynamics. Researchers often conceptualize acculturation as a series of 

voluntary, cultural choices that migrants make (Guarnaccia & Hausmann-Stabile, 

2016). Part of it comes from a positivist and functionalist perspective that many 

sciences have. Often, the desire to quantify acculturation supersedes the examination 

of the complexities of migrants' experiences (Ozer, 2013). The current research on 

acculturation has often failed to analyze the reasons why acculturation happens 

(Broesch & Hadley, 2012). For this reason, qualitative methods are needed to enrich 

statistical assessments of acculturation and provide a better understanding of the socio-

political context in which the phenomenon occurs.  

Our quantitative analysis showed that acculturation increased the risk of 

diabetes in African migrants. An in-depth analysis of acculturation and its impact on 

diabetes risk factors in Congolese migrants might provide culturally relevant 

guidelines for diabetes prevention. 

4.2.2 Participants 

From January 2017 to April 2017, twenty participants who lived in Minnesota 

and the DMV (DC-Maryland-Virginia) area were recruited via word-of-mouth.  
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Criteria of inclusion were: 1) to be 18 years old or older. 2) To be born in the 

Democratic Republic of the Congo. 3) To have been in the United States (U.S.) for at 

least six months. The exploratory nature of the study and sensitivity of topics raised 

did not allow for equal stratification by socio-demographic factors and diabetes risk.  

Participants received a $20 gift card as a small compensation.   

Semi-structured interviews with open-ended questions were conducted in 

French or English by DKM, a bilingual Congolese researcher. Open-ended questions 

allowed participants to formulate their thoughts in broader terms and helped them tell 

their stories in greater detail (Roulston, 2010). Demographic characteristics such as 

age, gender, and educational level were collected. The University of Delaware 

Institutional Review Board approved the study.  

4.2.3 Data collection 

My advisor (Melissa K. Melby ) and I developed a bilingual (French and 

English), semi-structured questionnaire that incorporated prompts. The used language 

version depended on the preferences of participants. To elicit culturally relevant 

information, the questionnaire was piloted tested in 4 Congolese migrants who were 

personal acquaintances of DKM.  

The semi-structured questionnaire was initially divided into a priori domains 

(Appendices A and B) namely background, immigration experience, context of the 

Democratic Republic of the Congo and the U.S; diabetes and acculturation. Diabetes 

risk was assessed using a 7-item questionnaire developed by the American Diabetes 

Association (ADA) (American Diabetes Association, n.d.). Participants who scored 5 

or above were considered at high risk of developing the disease. Questions about BMI 

were not included because of issues of small sample size and response bias (Preston, 
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Fishman, & Stokes, 2015). To assess perceived social status in the Democratic 

Republic of the Congo and the U.S., the MacArthur SES (Socioeconomic Status) 

ladder was used. The 10-rung ladder captured participants’ sense of social standing 

across socioeconomic status (education, money and employment, including family’s) 

(Adler, Stewart, & the Psychosocial Working Group, 2007). Participants were asked to 

complete the MacArthur scale for the Congo and the U.S. Those who mostly depended 

on their families for socio-economic support were allowed to include that specific 

aspect in their evaluation of social status. Unidimensional and bidimensional 

acculturation were assessed through self-report.  

4.2.4 Data analysis 

Interviews were digitally recorded. Intelligent transcription that eliminated 

fillers, discarded extraneous words or sentences, and slightly edited grammar and 

sentence structure was conducted by DKM.  The study used both inductive and 

deductive approaches to analysis informed by Fereday and Muir-Cochrane’s hybrid 

approach (2006). During the inductive phase of the analysis, a priori domains were 

developed based on existing literature and to answer the research question. The 

deductive phase of the process allowed for subthemes and themes to emerge from an 

in-depth analysis of the data. The hybrid approach presented the advantage of 

incorporating prior knowledge and knowledge emerging from the data (Anderton & 

Ronald, 2017). Data organization and analysis were performed using Nvivo 12, and  

pseudonyms were used to facilitate analysis.  
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4.3 Results 

Table 4.1 shows the characteristics of the sampled population. There were 11 men and 

9 women.The sample was highly educated; 15 out of the 20 participants had a 

bachelor’s degree or higher. The majority of participants (14) said they voluntarily 

migrated to the U.S. The mean SES was higher in the U.S. (6.4±2.0) than the Congo 

(5.9±2.4). While 19 out of the 20 participants considered themselves integrated when 

analyzing bidimensional acculturation, 6 participants self-identified as not acculturated 

when examining the unidimensional model. Four participants were considered to be at 

a high risk of diabetes and two participants had diabetes.  

Table 4.1 Characteristics of the Congolese migrant cohort (N=20) 

Socio-demographic characteristics N (%) 

Age (mean±SD) 36.1± 11.6 years 

Male 11(55) 

Marital status  

Single 7 (35) 

Partnership other than marriage 2 (10) 

Marrieda 11(55) 

Children  

No 12 (60) 

Yesb 8 (40) 
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Table 4.1. Continued 

Education  

High school degree/some college classes 5 (25) 

Bachelor degree 11 (55) 

Graduate degree 4 (20) 

Subjective Social Status (SSS) (Mean±SD)  

US 6.4±2.0 

Congo 5.9±2.4 

Location  

Minnesota 6 (30) 

Maryland 12 (60) 

Virginia 2 (10) 

Reasons to immigrate  

Don’t want to say 2 (10) 

Involuntaryc 4 (20) 

Voluntary 14 (70) 

Acculturation characteristics  

Proxies of unidimensional acculturation  

Duration of residence (mean±SD) 11.9± 6.0 years 

Language of interview  

English 10 (50) 

French 10 (50) 

Middle 9 (45) 

More Congolese 6 (30) 
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Table 4.1. Continued 

Unidimensional acculturation  

More American 5 (25) 

Bidimensional acculturation  

Integrated 19 (95) 

Marginalized 1 (5) 

Diabetes characteristics  

Diabetes risk  

High risk (score≥  5) 4 (20) 

Low risk (score <5) 16 (80) 

Diabetes diagnosisd  

Yes 2 (11) 

No 17 (89) 

SD: standard deviation 

a: 2 married couples were interviewed for a total of 4 people. 

b: 2 siblings of a couple were interviewed. Their parents were also interviewed. 

c: One participant initially said they immigrated voluntarily. Further discussion 

revealed their depart was involuntary. 

d: One participant said they were diagnosed with diabetes but was no longer diabetic. 

It is probable that they had hyperglycemia and not diabetes. Thus, their diabetes 

diagnosis is uncertain. 
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4.3.1 Cultural characteristics (context) of the Congo and the U.S. 

4.3.1.1 Collectivism in the Congo compared to individualism in the U.S 

Interviews revealed there was a higher community cohesiveness in the Congo 

compared to the U.S., especially with respect to relationships between neighbors. As 

summarized by Shanice, a 26-year-old woman who immigrated to Minnesota as a 

teenager: 

…it was different from here. I knew almost all my neighbors. We 

talked, we played. Now, everything is just different. 

Immigration brought upon a general sense of isolation and alienation from neighbors. 

It’s hard to really describe what the community is like when you don’t 

see your neighbors as much. (Rachael, a 28-year-old woman in 

Minnesota) 

…it’s not the same type of community…Like, we don’t per se interact 

with [the neighbors] that could support you... (Andy, a 30-year-old man 

in Minnesota) 

The shift from collectivism to individualism extended to familial relations. 

Participants felt they had stronger familial ties in the Congo compared to the US. After 

immigration, there was a decrease in the number of relatives, and relationships 

between family members weakened.  

So, the bulk of my family is in the Congo […] here, the closest relative 

is my wife’s sister who lives in Arizona, Phoenix…Otherwise, it’s me 

and my wife and our 3 children. (Spencer, 45-year-old man in 

Maryland) 

Recounting an incident when his younger sister disrespectfully hounded him after he 

requested an extension on his debt, Lloyd, a 36-year-old man living in Maryland said: 

It was the first time I saw what this country’s reality was...through my 

little sister. That people are really individualistic…Family means 

nothing…Money is more important.  
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Unfortunately, American individualistic values weakened the support system 

participants were used to in the Congo. They felt they had to rely on themselves to 

deal with daily life issues. The following quotes describe the dilemmas faced by 

participants as they talked about support problems in the US: 

Here, it is not the case. You see… that’s [lack of trust in neighbors in 

the U.S.] is what made me stop my studies here. If I had a good 

neighbor, they could have helped me. I only went to school two times a 

week. [If] I could even ask the neighbor to keep my children for [the] 3 

hours [to] 4 hours I went to school, but it was not easy. That’s why I 

dropped. (Clara, a 45-year-old woman in Maryland) 

I mean when in the Congo, as you live around, you know, people you 

are familiar with, your family members were closer. So, there was 

always someone who’s near to a land a hand, you know, as you need it. 

(Andy, 30-year-old man in Maryland) 

Though support systems were stronger in the Congo, participants did mention they 

received an impersonal and institutional type of support in the US. When speaking of 

his community support, Spencer, a 40-year-old man living in Maryland, stated: 

We don’t have a lot of interpersonal relationship. I don’t talk to my 

neighbors and that’s not what I see as a community activity. I see the 

school. It’s a public school and it’s a very good public school… We do 

have access to healthcare practices within 2 miles from my house…the 

police ….I mean we could leave our car indoors open and we have no 

fear to actually be broken into. It’s not interpersonal, it’s not like my 

neighbor came to help me but in the grand scheme of thing, the 

community at large is working for the benefit of our lifestyle and all the 

stuff. 

4.3.1.2 Higher religious commitment in the Congo 

Christianity was the main religion among participants. Attendance and active 

participation in church activities were more common in the Congo than in the U.S. 
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The church was an extension of the community where participants could interact with 

others and derive support. 

I feel like back home I spent a lot more time, prayer and spending more 

time with God compared to here. (Rachael, a 28-year-old woman in 

Minnesota)  

In the Republic Democratic of the Congo, I was often at church. 

(Scarlet, a 52-year-old woman in Minnesota) 

Yes, in Congo…it was really nice because men of God, who were 

willing to support you and follow up with you, were available. (Seth, a 

32-year-old man in Virginia)  

Lack of time due to a busy lifestyle was often named as a cause of decreased religious 

commitment in the U.S. 

When I came here, well, I started attending churches with African and 

American members. But, the fact of the matter is that everyone has to 

take care of themselves and that means working. If your job tells you to 

come to work on a Sunday then, you have to ignore going to church. 

Thus, if my spiritual life here…I tell you if in Africa I was at 80%, here 

it’s even 5%. (Lloyd, a 36-year-old in Maryland) 

4.3.1.3 Differences in gender role norms 

Participants agreed that gender expectations differed after immigration. In the 

Congo, there was a more traditionalist understanding of gender roles. As a married 

woman, Scarlet, a 52-year-old woman living in Minnesota observed: 

…back home, we were taught to be a woman, a submissive woman 

and, men need to learn to love their wives.  

Marriages and ensuing families were cornerstones to women’s identities in the Congo. 

Even young girls were prepared to fulfill motherly or housewife roles. Karen, a 25-

year-old female participant in Virginia, articulated: 

I will say being a young woman… Don’t be lazy! Even if you go over 

somebody else’s house, you help clean their stuff too because it is the 
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respectable thing to do and it’s [usually the females] that do all these 

things…And then, I guess after a certain age, the other motherly, 

womanly role is then put upon you. You are expected to do these things 

‘cause you’re gonna get married. You can have your family and you do 

this, this. That’s kind of the mindset towards things even if you have 

plans for your own future, you’ll still have to remember that. 

Nevertheless, family dynamics seemed to provide a counter-measure to more 

traditionalist tendencies. Indeed, some participants mentioned that within their familial 

circles, there was a push towards parity between men and women in terms of 

educational and work opportunities. 

And both my parents did not bring me up for marriage. They brought 

me up to help me get ready for life, in general. (Tracie, a 25-year old 

woman in Maryland) 

I would say in my family, there’s a lot of my aunts who are doing their 

own thing. So, I am encouraged to actually stand out and do my own 

thing as well. They have their own businesses, they have their own 

practices. So, it’s not as if I see the women being marginalized. (Karen, 

a 25-year old woman in Virginia) 

We had a little sister, we had a mom, and I know the assumption in the 

African community, culture is women are the cook; they are the 

housewives…it was not like that in our house. I think my dad had his 

own culture. He was an exchange student at [an American University]. 

So, when he came back from America, yes, he kind of changed things 

around. He wanted us to be very independent at every level.” (Steve, 

28-year old man in Minnesota)  

After immigrating to the U.S, participants encountered more feminist attitudes towards 

gender. Supposedly, men and women were expected to have the same opportunities. 

At times, this change led to conflict between men and women Congolese migrants. 

You have the opportunity to do what you want to do. You have the 

opportunity to set up your own future and, you can choose who you can 

be… But here, at my current age, I have a house, I have everything but 

I keep on going to school. It is as though I have the time to do 

something before getting married but, back home, we lack that and, we 

don’t care. (Amerie, a 27-year-old woman from Maryland) 
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Being a man in the United States is very interesting … because of 

economics, because of many factors. So, it’s you, your wife, you’re 

both working and you are participating into the functioning of your 

house. You are not waiting for your wife to cook for you when you get 

home…and, you are to participate in the chores, you are to help, you 

are to…do the saving and share the account with your spouse…So, 

being a man in the United States doesn’t make much difference than 

being a woman…I think that has caused many of our countrymen and 

women and divorce and go their separate ways… (Spencer, a 45-year-

old man from Maryland) 

However, the Congolese community tended to act as a gatekeeper of traditional gender 

role norms in the U.S. Men and women were still expected to behave within the limits 

of specific parameters. Young women were to aspire to marriage and children even 

when they had fulfilling careers. Marriage itself was supposed to be a hierarchical 

institution with men being the heads of families. Participants who disregarded those 

expectations were harshly criticized. When discussing her marital problems, Clara, a 

45-year-old woman in Maryland, shared: 

It was really jealousy... In fact someone said: ‘Clara, anekalaka 

mudjitala’ … That means she’s a queen in her house because my 

husband cleaned the house for me, cooked for me; he was doing 

everything for me. 

4.3.1.4 Unstable socio-economic and political situation of the Congo 

Before immigrating, some participants stated that the socio-economic and 

political environment in the Congo was hostile, especially in terms of employment and 

education. 

Not easy because already 80% of people, people around us in the 

Congo do not have any work (Seth, a 32-year-old man in Virginia) 

... You have to create work yourself to have the money to pay the 

academic fees (Harris, a 34-year-old man in Maryland) 
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In extreme cases, participants had to flee the country because of their involvement in 

political matters or because of the war. 

I left the Democratic Republic of the Congo for the United States for 

reasons…let’s say politics. Yes, the political situation as it was in 

Congo was no longer conducive to my survival there, and I decided to 

leave and come to the United States. (Ian, a 65-year-old man in 

Minnesota)  

I left the Democratic Republic of the Congo under duress because 

seeking asylum due to my wife status in the Congo, and the war back 

then. (Spencer, a 45-year-old man from Maryland) 

4.3.1.5 Discovery of migrant/racial identities in the US 

When asked about essential aspects of their identity that had influenced their 

lives in the Congo before immigrating, participants gave a variety of answers, 

including nothing, education, family, and religion. When the same question was asked 

about the U.S., identities appeared to crystallize around migrant status and race. 

Though participants acknowledged the pride they felt with being of Congolese or 

African origin, they also recognized they faced issues of discrimination and racism.   

I’ve worked other jobs where I never really felt very welcome. You 

know because, sometimes, people see your accent or they hear the 

accent in you, they automatically underestimate what you’re capable of. 

(Rachael, a 28-year-old woman in Minnesota) 

Well, my first racial shock was at my college. They were very 

racist…it was very bad when I got there and I think that’s a few years 

after the OJ Simpson thing happened but I was there before that, but it 

was very racist and, I was in Physics and Math and, I was never treated 

right. Only my professors admired me because they knew that I knew 

my stuff. (Mollie, a 40-year-old woman in Maryland) 

Even though a case of racism developed against me, at some point, I 

had to do team work, group work but my opinions were ignored by 

people I was working with. (Ted, 57-year-old man in Minnesota) 
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To counteract antagonistic reactions to their “other” status, participants adopted 

different coping strategies that would help them survive the U.S. 

I think outfit [dressing up] also played a role in terms of giving me 

confidence… whether I’m speaking with accent, it just brought me 

confidence…your outfit, whatever, matters. Don’t ever underestimate 

it. Sometimes, someone can give you a compliment and it becomes a 

conversation starter. (Steve, 28-year-old man in Minnesota) 

…I think, you are a Black man, you are moving in a certain way. You 

have to be very creative. …In certain circumstances, you really have to 

watch out. I had to leave Tucson, Arizona because I felt like that was 

not an environment that can allow someone like me to move forward. 

So, you have to be in places where your identity does not really 

preclude you from moving forward. (Spencer, a 45-year-old man from 

Maryland) 

4.3.2 Diet 

4.3.2.1 Preference for a Congolese diet after immigration 

Congolese food was typically preferred to American food. Some participants 

even admitted not eating American food and strictly maintaining the diet they had in 

the Congo. Congolese food was thought to be better. and some of the qualities 

mentioned were the food being organic, freshness and less food processing. 

I am African. I am Congolese. I eat my food. That’s all! (Harris, 34-

year-old man from Maryland) 

The Congolese food is organic, it’s not processed, it’s good.” (Spencer, 

a 45-year old man from Maryland) 

Congolese food is natural. When you talk about Africa, Africa is 

natural. (Alec, 25-year-old man from Maryland) 

So, most of the stuff, it’s raw diet. People pick their food from [the 

ground]. Before, they just get it from the field and bring it to the 

market, you know. It doesn’t go through one week of transit. Usually, 

it’s the same day. (Andy, 30-year-old man in Maryland) 
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4.3.2.2 Negative feelings towards American food 

American diet was generally considered unhealthy because of excessive sugar 

and fats, and food processing. Participants claimed chemical additives were a reason 

they viewed American food negatively. Participants also argued that American food 

was artificially-made, thus unnatural. 

Food, here, has more sugar and fats, and it’s hard to avoid. In Congo, 

you can decide to avoid if you decide to find [food]… but here, it’s 

really hard to even know which food have those kinds of sugars and 

fats. (Tracie, a 25-year-old woman in Maryland) 

So, I would say Americans have a lot more processed food. (Shanice, a 

26-year-old woman in Minnesota) 

It’s not good. It’s like they are fake food. (Amerie, a 27-year old 

woman from Maryland) 

Even fruits, American vegetables, there are always chemicals. (Lloyd, 

36-year-old man from Maryland) 

Another issue that was raised was taste. Participants disliked the taste of American 

food, which might lead them to avoidance or at least the limitation in the consumption 

of American food. 

As in if you taste a papaya from here and a papaya from Africa, it’s two 

different things. Here, it tastes like you put water in it. In Africa, it 

tastes sweet and natural. Bananas, it’s just different. (Karen, a 25-year-

old woman in Virginia) 

They have a lot of food but I like some, some of them I don’t like. I 

don’t find it too tasty for the most part. (Ryan, 35-year-old man from 

Maryland) 

4.3.2.3 Access to Congolese food in the U.S. 

Maintenance of dietary habits was facilitated by family and friends who 

brought back food items when they traveled to the Congo or who would ship said 

items if they lived in places with better access such as Canada. 
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By the way, my vegetables always come from home. If somebody 

comes [back from the Congo, they bring back vegetables]. I prefer to 

eat Congolese vegetables than American ones. (Harris, a 34-year-old 

man in Maryland) 

By the way, every time I have a trustworthy person coming from 

Africa, I ask them to bring me smoked fish [and] "ndakala" [dry 

anchovies]… whenever possible, I do not forget to ask for [smoked fish 

and “ndakala”] and I store them in the freezer because back home, 

smoked fish is made naturally (Clara, a 45-year-old woman in 

Maryland).  

So, I always keep that identity because my mom would call us and say: 

“Hey, what do guys been eating lately? Do you want me to send you 

stuff?” ‘Cause in Canada, they have access to some of the food from 

Africa easily than here (Steve, a 28-year-old man in Minnesota). 

Other times, food was obtained from local stores, which also catered to an African 

clientele. 

The cassava leaves, I get it from the market here. (Mollie, a 40-year-old 

woman in Maryland) 

And then, there are a lot of shops here. Now, with the Chinese, they 

bring everything. They have everything here. We have everything. 

(Clara, a 45-year-old woman living in Maryland) 

During the summer , we have a market that sells Congolese vegetables; 

cassava leaves, sweet potato leaves, various Congolese vegetables. 

Well, maybe not quite Congolese. They may have been planted 

differently but they are still good, they are still valid. (Ted, 57-year-old 

man in Minnesota) 

However, in some instances, the preferred Congolese food was unavailable or difficult 

to obtain. When comparing the variety of food between the Congo and the U.S., Alec, 

a 25-year-old man living in Maryland, stated: 

If you do not find [what you need] in a store, you go to an African 

store. That's all you’re gonna find there…I can say the "mpondu" 

[cassava leaves] is rare. It’s rare that I find cassava leaves. 

"Matembele" [sweet potato leaves] is rare. "Ngai-ngai"[rosella shrub] is 
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rare. The food that is really natural there [in the Congo], it's rare that I 

find it.  

4.3.2.4 Expensive cost of healthy food in the US 

The general sentiment among participants was that healthy food was more 

expensive and less accessible in the U.S.  

But also, the challenge is money, if you have access to the money, you 

have the access to getting healthier foods, you won’t just be eating 

anything that you can get your hands on. (Karen, a 25-year-old woman 

in Virginia) 

I would say that here, a healthy diet is quite expensive especially for a 

student like me. (Tracie, a 25-year-old woman in Maryland) 

 

In the U.S., organic food is marketed as exclusive and is often bought in speciality 

grocery stores. As Steve, 28-year-old man living in Minnesota so cleverly stated: 

…access to healthy food is like upgrading to premium subscription or 

something. 

4.3.2.5 Natural balance of Congolese diet 

The typical Congolese diet consists of basic staple components that are 

transmitted down generations. Participants did not have to make a conscious effort to 

eat healthy because traditionally, the diet was already set up to be balanced.  

…the Congolese diet consist of vegetables, of meat and there’s usually 

some sort of carbs. You know, rice or something like that. So, there’s 

always vegetables involved in most of the diet. So, although, that I 

wasn’t conscious of the balance, I can still see how I had all the 

nutrients that I needed. I had protein, I had vegetables with almost all 

my meals, back home. (Shanice, a 26-year-old woman in Minnesota) 

It is not in our habit to do so but, we know that a normal diet should 

include vegetables and fish or meat…And then rice or ‘fufu’ but when 

it comes to deciding how much vegetables a 10-year old for example or 
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an adult like me should eat, it is hard… For example, we know that a 

person should eat two portions of ‘fufu’ or a portion with two or three 

spoonfuls of vegetables with, let’s say, half of a fish… (Ian, a 65-year-

old man in Minnesota) 

4.3.3 Physical activity 

4.3.3.1 Decrease of physical activity levels after immigration 

Though participants recognized that the U.S. had a stronger culture around 

exercising, they still felt they were more physically active in the Congo.  

“So, I wouldn’t compare that[physical activity] between America and 

the Congo. If I had to say that here I do have to plan to exercise. When 

I was there, by default. my level of activity was higher and physical 

activity because of lifestyle requirements. My lifestyle here put me into 

a less active state than I was back home, and I have to plan to go to the 

gym in order for me to get some activity. Otherwise, it might just be 

very close to zero […] However, in the US when somebody decides to 

exercise there is a lot of access to instruments for exercising. Simple 

things that your tennis shoes are easily accessible and all the stuff, 

probably less expensive” (Mitchell, 40-year-old man in Maryland) 

In the Congo, walking was ingrained in the daily routine because transportation 

infrastructures were not as developed as in the US, and because not everyone 

possessed a car. 

…we walk a lot also, back and forth, from home to the campus. You 

know whenever transportation was not available or it was too crowded, 

we would just walk, decide to walk.” (Spencer, a 45-year old man from 

Maryland) 

You’re always walking ‘cause there’s not a lot of cars compared to 

here. (Tara, 26-year-old in Maryland) 

An American lifestyle meant they were busy because of work and other 

responsibilities, and they were often too tired to exercise.  

And in the United States…There is an environment that put us in conditions such as 

we need to pay bills. It causes people to work full-time, spend a lot of time at work 



 76 

and it makes it difficult for them to exercise… work takes up a good chunk of a 

person’s day.(Seth, a 32-year-old man in Virginia) 

 

Another roadblock to physical activity in the U.S. was the weather. The cold weather 

made it particularly hard for participants to go outside and exercise.  

…you think of the gym and it’s winter, it’s cold. It’s a lot more 

challenging. (Rachael, a 28-year-old woman in Minnesota) 

4.3.4 Stress 

4.3.4.1 Stress levels are higher in the US because of bills 

The consensus among participants was that their stress levels increased after 

immigrating to the U.S. Though they recognized the Congolese political and economic 

landscape could be unstable at times, they still did not feel as stressed as in the U.S. 

Some even argued that they had no stress in the Congo.  

“In the United States, I think there is a lot of stress […] In the Congo, 

we did not even think about stress.” (Scarlet, a 52-year-old woman in 

Minnesota)  

Bills were cited as the main trigger for stress in the U.S. Additional costs of American 

living such as mortgage loans or insurance overwhelmed Congolese migrants and 

affected their mental well-being. In the Congo, people usually build their own homes 

and do not owe anything to banks.  

Bills. Tuition fees, house bills, everything. (Tracie, a 25-year-old 

woman in Maryland) 

…The other stress would [be that] you really have to budget 

everything. Really…Back home, I wouldn’t think about [it]…I never 

paid, you know…mortgage is being taken care of [people usually own 

or rent their homes in the Congo], and things were easier financially but 

here…financially, you really have to be very financial-savvy. I think it 

creates a level of stress… For instance, I had to add my oldest daughter 
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to my insurance and all of the sudden, the premium doubled. (Spencer, 

a 45-year-old man from Maryland) 

But if it only depended on me, I would go back to Congo…if I go back 

to Congo, I would not have to deal with the mortgage, to pay the house. 

(Ted, 57-year-old man in Minnesota)  

4.3.4.2 Emotion-oriented, avoidance-oriented and problem-oriented coping 

mechanisms 

Coping mechanisms differed among participants. Emotion-focused strategies 

that sought to control emotions included exercise, entertainment, and emotional 

support from family and friends. Religious faith was also used as another emotion-

oriented approach and gave hope to participants in the face of financial difficulties.   

Running…I do running when I feel like running, when I’m angry, when 

I want to get away from people, stay healthy, yes. (Karen, a 25-year-old 

woman in Virginia) 

I want to de-stress; I watch my favorite show. Grey’s Anatomy. 

(Rachael, a 28-year-old woman in Minnesota) 

Oh, I taught myself how to play piano and, that would just help me 

release like any pain that I was feeling. (Tara, 26-year old in Maryland) 

And also family…Whenever I get a call from my mom or dad, I don’t 

know even if I had like a problem, I’d feel like …yeah, here comes my 

family because they always find [a way] to motivate. I don’t get it from 

a lot people. So, my family…they release my stress. (Steve, 28-year-

old man in Minnesota) 

It doesn’t mean because you pay bills, you have to be stressed because 

everything that happens has already happened. [If you have 

difficulties], you only need God by your side to support you. That’s all. 

(Alec, 25-year-old man from Maryland)  

Perhaps most worrying, from a public health perspective, was the fact that some 

participants did nothing to alleviate their stress or were in denial about it. As 
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highlighted in the previous chapters, stress is a potential risk factor for diabetes. As 

exemplified by Ian, a 65-year-old man living in Minnesota, stated: 

I have never done anything to take care of it. I am always stressed. It’s 

always there. It is permanent. 

Spencer, a 45-year-old man, living in Maryland, was the only participant who 

employed a problem-focused coping strategy. He acquired knowledge as a way to 

hone his problem-solving skills and manage his stress. 

I keep myself busy in so many ways, get as much information as [I 

can], [follow] every topic that comes…If you have knowledge about 

many things, you have an answer ‘cause the problems start when you 

have an issue and you don’t know how to solve it. It becomes stressful. 

So, yeah, I think my stress level, I try to keep it under control. 

4.3.5 Acculturation 

4.3.5.1 Fashion 

When asked what distinguished Congolese culture from the American culture, 

the majority of participants maintained that clothing was an important physical 

marker. Fashion is a priority for Congolese, unlike Americans. Regardless of socio-

economic status, Congolese dress up to impress because it is an integral part of the 

culture.  

…I mean if you’re talking about Congolese as somebody who comes 

freshly from the Congo, it’s very simple: In Congo, we dress to 

impress. In America, we dress to be comfortable… I would say there is 

a style that is culturally-driven… if we go outside in the afternoon and I 

just look at the choice of clothing, if I see somebody in shorts and flip-

flops, it might be an American. If I see somebody in high-heel shoes 

and whatever, with makeup when it’s 90 degrees outside; well then, I 

might just think this is [a Congolese]. (Mitchell, 40-year-old man in 

Maryland) 
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4.3.5.2 Language proficiency 

Language was mentioned as an aspect of acculturation. According to 

participants, mastery of English indicated the degree to which a person was American 

or Congolese. If an individual possessed an accent or had a hard time understanding 

English, they were more likely to be seen as Congolese.  

If they haven’t been used to English. Also, when they’re trying to speak 

to you, they don’t understand as much; so, you have to slow down 

because to them we speak faster. So, that’s how you know. You have to 

slow down a little. Also the words you use, they won’t be able to 

understand. You have to kind of translate it.(Karen, a 25-year-old 

woman in Virginia) 

Preferring to use Congolese languages or French when in the presence of other 

Congolese also indicated that an individual was Congolese.  

…already what language are we speaking? That’s already a problem. 

So, if already the person does not speak French. So, already, I know 

they are not from Congo. Congolese when they meet, there is a big 

chance they speak French, if it’s their first meeting. But, the more they 

would decide to speak Swahili or Lingala. (Ted, 57-year-old man in 

Minnesota) 

4.3.5.3 Entertainment and knowledge of Congolese politics 

The troubled situation of the Congo means that Congolese immigrants, 

especially men, who are in tune with their culture will be more aware of events in the 

Congo, and they will talk more about Congolese or African politics. 

Politics […] No, it’s because things are not going well. It’s because 

things do not work. So, people outside of the country know a lot more 

than people who are there. So, now, you need to learn more about what 

is happening over there, how to fight against that. (Harris, 34-year-old 

man from Maryland). 
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Soccer is also a topic of choice among Congolese because as Steve, a 28-year-old man 

in Minnesota, pointed out: “…it’s most like a religion back there”. On the other side of 

the spectrum, ignoring world affairs and centering discussions on American 

entertainment, notably sports was considered a marker of Americanness for 

participants.  

It [the conversation] becomes Americanized when you meet and start 

talking American football. (Spencer, a 45-year-old man from 

Maryland) 

Americans, we talk about movies, TV, things…that you would see 

trending on the internet but, mostly, about them because they don’t 

normally concern [themselves] about what’s happening around the 

world and sports…So, if I go to a group of people and then, they’re just 

talking about American football, I would know that no, these people 

spent a lot of time on the American side. (Mitchell, 40-year-old man in 

Maryland) 

4.3.5.4 Friendships 

The majority participants developed multicultural friendships after 

immigrating to the U.S.  

…I have friends from everywhere. (Scarlet, a 52-year-old woman from 

Minnesota) 

While Congolese migrants were willing to build friendships with Americans, some 

were more comfortable with Congolese or African friends. 

…I don’t have a lot of friends but I have friends from both the Congo 

and US, you know (Ryan, a 35-year-old man from Maryland ) 

…in my social network in terms of friends, I would say I’m still more 

African and Congolese mostly…I socialize most with family and 

people that I’ve known for a while (Mitchell, a 40-year-old man in 

Maryland). 
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I would say all my friends are Congolese (Ted, a 57-year-old man in 

Minnesota) 

 

 

 

4.3.5.5 Unidimensional acculturation  

When addressing unidimensional acculturation or the degree to which they felt 

close to American culture, two camps emerged among participants. Those who 

considered themselves acculturated argued that living in the U.S. was a balancing act. 

Adopting the American culture was a matter of survival; blending in and being fluent 

in American culture made it possible to thrive in the U.S. 

As we were taught back home, we used to say when visit people you 

need to learn to walk as they walk, dance as they dance. So, I am there. 

(Scarlet, 52-year-old woman in Minnesota) 

Navigating both cultures meant that, at times, they had to deal with internal conflicts. 

When addressing the cultural dichotomy in her home life in contrast to what she was 

experiencing at school or work, Karen, a 25-year-old woman living Virginia, 

conceded: 

There were times when I didn’t actually like Congolese culture… If 

you have to grow into it [the American culture], you have to force 

yourself because if you don’t think about it [the Congolese culture], 

then that’s when you get [Americanized]. That culture is all around 

you. You’re at school, at work. Where do you go hangout? It’s not as if 

you can take Congo with you to school and be like: “Here, I’m 

Congolese”. You can’t take it with you to work.  

Still, participants find ways to integrate both cultures. As Karen, the 25-year-old 

woman from Virginia stated: 
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And so, you have to make the conscious decision to keep whatever it is 

that you’ve been taught, to keep whatever it is that you speak, whatever 

it is you carry yourself… So, you learn to adapt but you don’t adapt to 

change into that person [a person that forgot their culture]. You adapt to 

it…I hate bring the Bible into it, it’s almost that scripture that says: 

“You’re in the world but you’re not of the world”. 

In contrast, participants who were not acculturated preferred to stay within the 

confines of Congolese culture. 

…Me, I did not abandon [Congolese culture]. In our community, these 

cases are rare. Fortunately, people are attached to who we are, the 

whole community. (Ted, 57-year-old man in Minnesota) 

Nonetheless, they were not opposed to adopting specific elements of American culture 

when they benefited them.  

The only thing I took [from the American culture] is to be independent. 

You work. That’s the only thing. I didn’t find anything else 

[worthwhile]. (Alec, 25-year-old man in Maryland) 

4.3.5.6 Integration as bidimensional acculturation strategy 

By far, the most used bidimensional strategy was integration. Integrating 

positive aspects of both cultures was the easiest and best way to live. As Scarlet, a 52-

year-old woman in Minnesota, asserted:  

... you cannot take everything. Even in our culture, there are things that 

we cannot take. With Americans, we cannot take it all. We look for 

what is good.  

Interestingly, participants who identified as Congolese still chose integration as a 

strategy. However, they were reluctant to incorporate large portions of American 

culture into their lives. 

That's why I even changed [from adoption to adaptation]. For me, it is 

preservation of the Congolese culture and adaptation to the American 

culture. For me, adaptation because I am forced to adapt. I am forced. 

That is to say, I do not take everything but I adapt to some things of 
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this culture that cannot cause damage my own culture. (Ian, 65-year-old 

man in Minnesota) 

4.3.6 Limited understanding of type 2 diabetes 

Sugar was considered to be the leading cause of type 2 diabetes. However, 

there was some misconception as to the definition of “sugar” and the nature of its 

impact on diabetes. Excessive sugar consumption was thought to cause diabetes. So, 

decreasing said consumption reduced the risk of developing the disease. When asked 

about his knowledge of type 2 diabetes, Mitchell, a 40-year old man residing in 

Maryland, stated: 

So, not a lot of knowledge but definitely an awareness. Almost like the 

boogeyman here. The sugar is gonna give you diabetes [and] that we 

always grew up knowing that if you abused of sugar, [you will get 

diabetes]... Even my kids know: “Hey! If you drink too much sugar, 

you’re gonna get diabetes. 

Though some participants acknowledged that pancreatic issues and blood sugar levels 

were related to type 2 diabetes, there was a lack of understanding about the role of 

insulin. For example, when discussing the differences between type 1 and type 2 

diabetes, Spencer, a 45-year-old man in Maryland, indicated:  

…your sugar is not that stable but not as bad that your pancreas cannot 

control it and type 1 is like really worse. Basically, you don’t secrete 

any sugar. 

 Nevertheless, those who had a personal experience with diabetes or who were 

healthcare professionals were more knowledgeable about the disease. Speaking of his 

familial history of diabetes and eventual diagnosis, Ted, a 57-year-old man living in 

Minnesota, noted: 

In 2009, my mother had already died of diabetes; my father, he died of 

diabetes too. So, we knew that we had a 99% chance of being exposed 

to diabetes, and in the family, I was the first to be diagnosed with 
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diabetes here. And already... I had a lot of information about diabetes. 

Even when it started, I knew that it was diabetes. 

4.4 Discussion 

Using a framework that integrated characteristics of the country of origin 

(Congo), and the country of the settlement (U.S.), the present qualitative study was 

designed to examine acculturation and its impact on diabetes risk factors - diet, 

physical activity and stress- in a group of Congolese migrants to the U.S. Findings 

showed there were contextual factors (support, religiosity, racial/migrant 

discrimination, gender norms, and instability in the Congo) that might affect how 

Congolese migrants relate to their culture of origin and the American culture. The 

study also revealed that acculturation domains in Congolese migrants included 

language, friendship, fashion sense, and knowledge of sports and politics in order to 

capture the process. A comparison between unidimensional and bidimensional 

acculturation also showed that cultural identification was an important aspect of 

acculturation in Congolese. 

Results on diabetes risk factors indicated that after immigration, the diet of 

Congolese depended on cultural preferences, accessibility and cost. With respect to 

physical activity, going to the gym was not culturally relevant for Congolese. The 

decrease in physical activity was further exacerbated by time constraints and weather 

conditions. Finally, Congolese were more stressed in the U.S. compared the Congo, 

and their stress was mostly due to financial issues. 

An examination of the context of the Congo and the U.S. indicated that 

Congolese migrants had a better support system before immigrating. A reduction in 

family size and a shift from a collectivist society to an individualistic one brought 

upon a sense of isolation and negatively affected family dynamics. Interestingly, upon 



 85 

immigration, community support seemed to have been replaced by a more impersonal 

and institutional type of support.  

Although there is a complexity to the collective and individualistic nature of 

relatedness in American and African contexts, the Congo, like many other African 

countries, is thought to be more collectivist (Hofstede, 1980), unlike the U.S., which is 

considered to be an archetype of individualism (Triandis, 1995; Hofstede, 1980). 

While individualism emphasizes self-actualization, collectivism stresses group 

socialization. In individualistic societies, the self is more important, whereas, in 

collectivist cultures, the group impacts people’s behaviors (Triandis, 1989). In 

collectivist societies, a tight social framework, support of members of the group (i.e., 

extended family, clan…) as well as loyalty to the group are prized. In individualistic 

societies, on the other hand, independence and loyalty to the self or immediate family 

are more important (Hofstede, 1980). Those cultural values clash with each other; 

ergo, issues encountered by Congolese migrants become understandable. In order to 

strengthen social networks, collectivists expect that material and non-material 

resources such as time will be freely shared with the rest of the group. In contrast, 

individualists, like Americans, are less likely to behave in this manner because they 

believe people should be self-sufficient (Hui & Triandis, 1986). Consequently, 

Congolese migrants will have a harder time constructing tight and cohesive social 

groupings in which support is readily available.  

Interestingly, Congolese migrants did feel that impersonal institutions provided 

them with some support in areas such as healthcare or education, which seems to be at 

odds with the U.S. individualistic image. However, this support can be explained by a 

specific cultural value, egalitarianism (Oyserman, Coon, & Kemmelmeier, 2002). 
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Egalitarianism promotes the welfare of others and is associated with benevolence and 

universalism. The goal of universalism is the protection for the welfare of people and 

the environment while benevolence concerns itself with the welfare and survival of the 

group (Schwartz, 2007). Collectivists exhibit a higher ingroup bias or preference for 

members of their group (Fischer & Derham, 2016); thus, their societies will tend to 

emphasize benevolence to the detriment of universalism. In contrast, individualist 

societies will be inherently universalist because they promote the welfare of all 

individuals regardless of group affiliation (Minkov et. al, 2017).  Institutional support, 

like providing better healthcare for the entire population falls within the realms of 

universalism while community support is more an act of benevolence.  

Consequently, I argue that Congolese migrants who can successfully replace 

community support with institutional support might be less likely to hold negative 

views about American society in general and be more willing to adopt American 

culture. The opposite can be true for migrants who are not as successful; they will be 

more susceptible to use separation and to the extreme, marginalization when they feel 

both cultures have abandoned them.  

An inept transition from community support to institutional support could also 

impact the glycemic health of Congolese migrants because of lower usage of services 

such as programs to improve health literacy. The U.S. Department of Health and 

Human Services, Office of Disease Prevention and Health Promotion (2010) defines 

health literacy as “the degree to which individuals have the capacity to obtain, process, 

and understand basic health information and services needed to make appropriate 

health decisions.” Low health literacy has been shown to increase the odds of diabetes 

(Sudore et al., 2006; McNaughton, Korman, Kabagambe, & Wright, 2015). In our 
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sample, knowledge of diabetes was limited. So, there is a need to improve health 

literacy in Congolese migrants. If local governments or social service agencies offer 

intervention programs promoting health literacy, Congolese migrants who have 

difficulties navigating American institutions might fall through the cracks and be at a 

higher risk of diabetes.  

Moreover, Congolese migrants who are apt at navigating institutional support 

might have better access to federal and state-sponsored health plans, which offer 

diabetes prevention programs. For example, the Centers for Medicare and Medicaid 

Services (CMS), in coordination with the CDC, offer a diabetes prevention program 

for its Medicare beneficiaries. In Minnesota, Montana, Vermont, New Jersey, and 

California, Medicaid beneficiaries have the National Diabetes Prevention Program 

(National DPP) as a covered benefit (Diabetes Advocacy Alliance [DAA] & The U.S. 

Department of Health and Human Services’Office of Disease Prevention and Health 

Promotion [ODPHP], 2018). The National DPP is an intervention program established 

by the CDC in 2010, with approval of Congress (Albright & Gregg, 2013). Results 

from the first 4 years of implementation demonstrated that the National DPP had 

improved the diabetes risk of participants (Ely et al., 2017). Adequate healthcare 

coverage and widespread participation of Congolese migrants into the National DPP 

could significantly reduce diabetes rates within the population.  

Deficient support may also affect the mental health of Congolese migrants. 

Studies in other migrant populations showed that lack of social support was associated 

with higher stress levels ( Levitt, Lane, & Levitt, 2005; Alvan, Belgrave, & Zea, 

1996). A possible physiological response of stress is hyperglycemia, which could 
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result in diabetes ( Guilliams & Edward, 2010). Diabetes prevention measures in the 

population should recognize the interaction between support and stress.  

Another aspect of the context that was exposed was religious commitment. 

Congolese migrants saw a decrease in their church attendance after moving to the U.S. 

The lack of time and a heavy workload were responsible for the decline of religious 

commitment. Decreasing church attendance is not a phenomenon that is unique to 

Congolese migrants. A national survey on the religious beliefs and practices of 

migrants reported a sharp decline in service attendance after immigration. Church 

attendance was negatively impacted by the number of hours worked by migrants 

(Massey & Higgins, 2011). 

Religion is an integral part of the identity and social life of many people from 

Africa. Religious congregations provide a haven where they can be part of a 

community and receive support (Biney, 2011). Thus, the African perception of 

religion is collectivist. In contrast, the U.S. adopts a more individualist interpretation 

of religion (Cohen & Hill, 2007). Consequently, the expectations of Christianity will 

differ between Congolese and Americans. Upon immigration to the U.S., American 

churches might not be able to offer the type of community support Congolese migrants 

are used to. Indeed, the general opinion among participants was that the church was no 

longer a tight-knit community where “men of God, who were willing to support you 

and follow up with you, were available (Seth, a 32-year old man in Virginia)”.  

As previously stated, religion is essential to the identity of many people from 

Africa. Not attending church is one of the many compromises Africans have to make 

in order to achieve the American dream. The U.S. stresses hard work to achieve 

financial stability. An international study (Schwartz, 1994) showed that in the U.S., 
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mastery or achievement of personal goals by any means necessary, is a central cultural 

value. The conflict between religion and work ethics can create a negative perception 

of the U.S. among Congolese; even more so when the church, in the Congo, used to be 

relevant to their support system. This negative perception might hinder their ability to 

adapt to the American culture and impacts the acculturation strategy they choose to 

use.  

Despite these issues with regard to religious attendance in the U.S., diabetes 

prevention programs might benefit from working with faith-based organizations. 

Congolese migrants, like other Africans, trust their religious congregations. Involving 

these organizations in diabetes prevention initiatives might ensure high retention and 

compliance rates. Religious congregations that serve Congolese migrants might also 

be better equipped at providing culturally-appropriate lifestyle interventions. Faith-

based intervention programs in African-Americans have reduced weight and improved 

blood glucose levels among participants (Boltri et al., 2008; Sattin et al., 2016). 

Implemeting similar initiatives in religious organizations that serve Congolese might 

tangibly reduce their risk of diabetes. 

The shift in gender role norms was also a contextual theme that emerged from 

the analysis. In the Congo, women were supposed to aspire to marriage and 

motherhood. Within these marital relationships, Congolese women were to accept the 

patriarchal hierarchy that positioned their husbands as heads of households. It can be 

implied that immigration changes gender roles, subsequently disrupting family 

dynamics. 

In the U.S., African-born women are able to achieve upward mobility beyond 

what was possible on the continent. The financial autonomy can lead to marital 
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conflicts because husbands are no longer the sole providers, which is an affront to 

their masculinity (Gemimani, 2007). Additionally, the strong social and legal 

protections afforded to women in the U.S. make it easy to dissolve unhappy marriages 

(Biney, 2011). Gender issues potentially impact the acculturative process; Congolese 

migrants might be reluctant to accept pro-women stances because they believe those 

American values will destroy their families.  

Nevertheless, Congolese who were exposed to less traditional gender role 

norms might be more susceptible to have a positive outlook on the U.S. For this 

reason, prior exposure to pro-women values might be positively associated with 

acculturation and increase the likelihood of integration or assimilation. 

Gender role norms might also impact the development of diabetes in the 

Congolese migrant population through diet. Presumably, the gender hierarchy in the 

Congo means that women are expected to be in charge of meal preparation; for this 

reason, some Congolese men might have never had the opportunity to learn how to 

cook. Financial limitations of American living forced some Congolese women to 

pursue careers outside of their households. The shift in gender norms might cause 

Congolese men with subpar culinary skills to eat out more often, possibly resorting to 

unhealthy, cheap fast food. Granted, some Congolese women might still try to cook 

for their husbands and children; however, time constraints due to employment 

obligations mean that at times, it might be easier to eat outside of the home. A review 

on the dietary behaviors of African migrant women in high-income countries showed 

that competing priorities like going to work prevented migrant women from cooking 

homemade food and forced them to eat out or order food online (Ngongalah et al., 

2018). Meals prepared at home have been associated with less weight gain and a lower 
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risk of diabetes (Zong, Eisenberg, Hu, & Sun, 2016). Diabetes prevention programs 

targeting Congolese migrants should address issues of gender role norms with respect 

to diet.  

Another contextual element that was mentioned by participants was the 

precarious socio-economic and political situation in the Congo. As mentioned in the 

introduction, Congolese history is one is filled with conflict. It is, therefore, possible 

that Congolese who were particularly affected by the country’s instability will be more 

susceptible to adopt a culture (American) that provides them with security. 

The instability of the Congolese socio-political and economic landscape has 

devasted its healthcare system. Almost 70% of the Congolese do not have access to 

adequate healthcare (United States Agency for International Development [USAID], 

2018). Despite the growing burden of diabetes, there are not enough trained 

professionals to prevent and manage the condition (Verbeke et al. 2013). As 

Congolese migrate to the U.S., they might be less knowledgeable about diabetes 

development. The present qualitative study illustrated the low diabetes literacy in 

Congolese migrants. Preventing diabetes within the population will require concerted 

educational efforts.  

The final aspect of the context that was examined in this study was race and 

migrant status. Congolese immigrants did not have to, particularly, think about the 

impact race had on their lives before immigration. In the U.S., they discovered that 

they were Black migrants, and those two elements influenced their lives by way of 

racism and discrimination. To try to alleviate the harmful effects of racism, they 

adopted a variety of coping mechanisms such as adopting a more formal fashion style 

or moving to more racially-diverse areas. Unfortunately, the use of those coping 

https://www.usaid.gov/democratic-republic-congo/fact-sheets/usaiddrc-fact-sheet-health


 92 

strategies is not unique to African migrants. The great migration that moved millions 

of African Americans from the South to the North to escape Jim Crow and 

respectability politics (Tolnay, 2003) are part of a rich history of the Black struggle in 

the U.S. Moving to supposedly liberal areas and policing one’s behaviors to fit the 

dominant White culture have been used as tools of protection against racism.  

  The U.S. has had an troubling history of racism. There is no single area of the 

American socio-economic and political context of the U.S. that is not tied to race. 

Africans in the U.S. live at the intersection of migrant status and Black race, making 

them particularly vulnerable to racism. As a survival mechanism, Africans have 

embraced a certain detachment towards issues of blackness and have sought to 

distance themselves from African-Americans (Johnson, 2016). Unfortunately, this 

desire to maintain an identity apart from blackness is often futile and does not 

adequately protect them from racial discrimination. On the contrary, at times, they are 

ill-equipped with dealing with the realities of racism. This, in turn, adds another layer 

of stress in their lives. Chronic stress, induced by perceived racism, has been shown to 

be positively related to diabetes development (Bacon et al., 2017).  

Racism might also increase the rate of diabetes in Congolese migrants by 

affecting the quality of healthcare they receive, and by decreasing the trust they place 

into health institutions. Sytemic racism in the American healthcare system is a well-

documented problem. Research has shown that implicit bias is associated with poor 

quality of care. Physicians’recommendations with regards to patient care are shaped 

by racial or ethnic stereotypes (Chapman, Kaatz, & Carnes, 2012). Thus, providers 

might be less inclined to actively prevent diabetes in Congolese migrants or refer them 

for lifestyle interventions to lower their risk.  



 93 

Racism in the healthcare system may also worsen the distrust some Congolese 

migrants feel toward American culture and institutions. Health professionals’ implicit 

bias towards Black people increases patient dissatisfaction and disparities in 

healthcare (Chapman, Kaatz, & Carnes 2012). If Congolese migrants perceive they 

cannot rely on their American physicians, they will be less willing to accept diabetes-

related recommendations with regard to diet, physical activity and stress. 

Turning now to diabetes-promoting factors, first, the study showed Congolese 

migrants tried to maintain their pre-immigration diet because Congolese food was 

better in terms of taste, freshness and naturalness. Conversely, they harbored negative 

feelings towards America diet, which they considered to be unhealthy and tasteless. 

This obvious preference for Congolese food revealed that migrants held on to their 

dietary, cultural heritage. As a matter of fact, recent evidence suggests Congolese 

migrants expect that their minimal change in diet will be protective against type 2 

diabetes (Tshiswaka, Ibe-Lamberts, Mulunda, & Iwelunmor, 2017). However, healthy 

food is expensive, even more so if it is indigenous to the Congo.  

Moreover, the monotonous and traditional nature of the Congolese diet does 

not necessarily allow for creative, healthy meals. So, under strained financial 

conditions, Congolese migrants might resort to adopting an unhealthy diet, which 

tastes familiar, rather than eating healthy American food. For example, they might 

prefer fried meat to kale or broccoli. This finding accords with recent findings, which 

showed that cost and perceived lack of alternative foods could alter the maintenance of 

a healthy diet for Congolese migrants (Tshiswaka, Ibe-Lamberts, Mulunda, & 

Iwelunmor, 2017). To prevent diabetes, it will be important to educate Congolese 
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migrants, particularly those who less acculturated, about incorporating healthy and 

affordable American food items into their traditional Congolese diet.  

On the question of physical activity, Congolese migrants admitted they were 

less active in the U.S. than in the Congo. They argued that, before immigration, 

physical activity was incorporated in their daily living; they had to walk everywhere 

because of the lack of transportation and poor infrastructure. Exercising at the gym 

was not an integral part of the Congolese culture. These results seem to be consistent 

with what has been observed in Congolese migrants in Illinois (Tshiswaka, Ibe-

Lamberts, Whembolua, Fapohunda, & Tull, 2018). Participants in the Illinois cohort 

stated that exercising at the gym was not essential to their lifestyle because it was not 

culturally relevant to them. These observations confirmed what has been shown in 

other migrant groups of the U.S. such as Mexican-Americans and Chinese-Americans; 

acculturation is positively associated with leisure-time physical activity. Individuals 

who were more immersed in their culture of origin were less likely to participate in 

recreation-related physical activity (Crespo, Smit, Carter-Pokras, & Andersen, 2001; 

Yi et al. 2016). Other obstacles to physical activity included lack of time and cold 

weather. Similar barriers were described by a heterogeneous group of immigrants and 

refugees in Minnesota (Wieland et al., 2015).  

Diabetes prevention efforts need to consider that Congolese who are less 

immersed into the American culture might be unwilling to exercise at the gym. Other 

types of physical activities should be promoted. In their qualitative analysis on 

physical activity and attitudes towards type 2 diabetes in Congolese migrants of 

Illinois, Tshiswaka, Ibe-Lamberts, Whembolua, Fapohunda, and Tull (2018) argued 

that dancing might mitigate cultural constraints to physical activity among Congolese 
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in the U.S. Our findings further support this need for a more culturally pertinent 

approach to physical activity in Congolese migrants. Participants in our study also 

stated that walking was an essential component of their lives in the Congo. 

Encouraging them to walk, whenever possible, will also help them improve their 

cardiometabolic health.   

With respect to stress, participants in the study perceived their levels to have 

increased after moving to the U.S. Despite the socio-political and economic turmoil in 

the Congo, the financial strain Congolese experienced in the U.S. seemed to be a 

bigger stressor. They stated being overwhelmed by bills including mortgage, medical 

insurance or car insurance. Indeed, in the Congo, people did not have to pay for 

mortgage or insurance. Regrettably, post-immigration stress is not unique to 

Congolese migrants. Considerable research has been done on acculturative stress, 

which is a response to adverse events that are rooted in the interaction between a 

dominant culture and a non-dominant one (Berry, 2006b).  

The sources of the financial stress felt by Congolese migrants are partially 

rooted in labor market issues. The economic success of migrants depends on their pre-

immigration human capital and the linguistic distance with their country of settlement. 

The human capital is often determined by education (Hayfron, 2006). Unfortunately, 

evidence suggests that employers are more likely to dismiss the educational 

credentials of migrants from developing countries (Arbeit & Warren, 2013; Akresh,  

2006). Fluency in the language of the country of settlement also increases earnings 

potential (Chiswick & Miller, 1999; Hayfron, 2006). Consequently, Africans who 

come from English-speaking countries will potentially have a better chance at 

economic success than those who do not (Elo, 2015).  
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Institutionalized racism also plays a role in the financial difficulties of 

Congolese migrants. The theory of economic assimilation asserts that, at arrival, 

migrants earn less than native-born Americans, they will catch up to native-born 

Americans and eventually surpasses their earnings (Hayfron, 2006). However, this 

theory does not seem to hold for African migrants. Despite being a highly educated 

population, African migrants still make less than native and foreign-born Whites, even 

if accounting for human capital features, duration of residence, language proficiency, 

and sociodemographic characteristics did not change results. A potential explanation 

for the earning disparity is race (Kposowa, 2002).  

Congolese migrants arrive in a context where they are already disadvantaged 

due to their background and race. To make matters worse, the economic system in the 

Congo does not rely on credit; before immigration, Congolese owned their assets 

without needing to borrow from the banking industry. When they come to the U.S., 

they have to get mortgages and other loans to afford an acceptable lifestyle. The 

novelty of the credit system and earning disparities negatively affect the social 

mobility of Congolese migrants and increase stress levels. In order to deal with the 

stress, they have developed coping strategies, which fall mainly into two distinct 

categories: emotion-oriented (exercise, religion, emotional support system, and 

entertainment) and avoidance-oriented (Endler & Parker, 1990). The emotion-oriented 

approach seeks to control the emotions attached to the stressor, while the avoidance-

oriented strategy attempts to avoid the stressor by focusing on other tasks (Berry, 

2006b). A study on the association between coping mechanisms and acculturation 

strategies (Schmitz,1992) reported that separation was positively associated with 

emotion-oriented and avoidance-oriented approaches. Yet, integration, which is 
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correlated with the problem-focused approach (changing or solving the stressful 

situation) is the most successful strategy to handling with acculturative stress while 

separation and assimilation strategies have moderate results (Berry, 2006a). Though 

emotion-focused strategies provided some partial relief to the stress to participants; 

sadly, only one participant used the more effective strategy (problem-focused) to 

address issues in their lives.  

To reduce diabetes rates in Congolese migrants, it will be important to address 

the causes of stress. Table 4.2 provides an overview of stress-promoting and lessening 

factors in study participants. While racial/migrant discrimination directly increases 

chronic stress in Congolese migrants, it further reduces their human capital of a 

population that is already disadvantaged by its lack of familiarity with the American 

financial system. Reducing the risk of diabetes in Congolese migrants will require 

addressing the financial stress that engulfes their lives as well as providing practical 

solutions to earning disparities due to race.Furthermore, it will be important to equip 

Congolese migrants with fitting emotion-based and problem-focused coping tools to  

allow them to face chronic stress.   

Other life domains related to acculturation included language proficiency, 

fashion, friendships, and knowledge of politics and sports. In the study, English 

fluency was related to “Americanness.” It was hardly surprising inasmuch as language 

ability increases sociocultural adjustment (Masgoret & Ward, 2006; Ward & Kennedy,  

1993).  

The majority of Congolese in the study had developed cross-cultural and cross-

racial friendships after immigrating to the U.S. However, some participants were more 

comfortable having Congolese or African friends. Acculturation has been shown to 
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predict the quality of cross-group friendships. A study of Vietnamese immigrant 

adolescents reported that acculturation into the American culture predicted satisfaction 

with social support from cross-racial friendships, while attachment to the Vietnamese 

culture promoted satisfaction with social support from Asian friends. The authors 

argued that greater involvement in the American culture provided resources to 

Vietnamese immigrant adolescents while same-race friendships allowed the 

adolescents to share common experiences as members of ethnic minority groups 

(Chan & Birman, 2009). 

Fashion presented a visual marker of cultural identities. Those who made an 

effort to dress up were more likely to be deemed Congolese. Clothing and 

acculturation are indeed associated; preference for traditional clothing correlates with 

heritage culture maintenance (Upchurch, 2008). Remarkably, the study revealed a 

facet of clothing acculturation that is seldom explored: the importance ‘dressing up’ in 

the portrayal of self. The adoption of a “chic” fashion style distinguished Congolese 

from Americans. In Congo, fashion holds a unique space, culminating in what has 

been coined “religion of kitendi (clothing)” or la sape (Jewsiewicki, 2003). La sape or 

Société des Ambianceurs et des Personnes Elégantes (Society for Ambiencers and 

Persons of Elegance) is a cultural movement and lifestyle that emphasizes dandyism 

and high fashion (Thomas, 2003). At times considered eccentric, the movement has 

become part of the Congolese mainstream, permeating public spheres as far as politics 

or religion (Wrong, 1999). Therefore, for Congolese migrants to the U.S., it is 

fathomable that acculturation is exhibited through fashion.  

Knowledge of politics and sports were additional domains mentioned during 

the study. Concerns about Congolese politics was central to identifying those who 
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maintain ties to the motherland. Individuals who were more interested in football than 

soccer were deemed more acculturated. These assumptions about sports seem to 

contradict findings from a study in Latinos; acculturation only impacted identification 

with football but not soccer (Harrolle & Trail, 2007). Further research ought to be 

done in Congolese and other African migrants to assess whether sport identification is 

related to acculturation. 

Lastly, this study examined unidimensional and bidimensional acculturation 

orientations of Congolese. All but one participant considered themselves integrated. 

Paradoxically, 30% of the cohort stated they were not acculturated, and they identified 

more with the Congolese culture. The dissonance in the identity of Congolese 

migrants can be explained by issues of selection bias or differences in the 

conceptualization of bidimensional acculturation. This speaks to the predicament of 

accurate acculturation assessments. While values and attitudes are changeable, identity 

is more stable (Matsudaira, 2006). Moreover, cultural identity is not so much a linear 

and static concept as a fluid and dynamic phenomenon (Wright, 1998). Though for the 

present study, participants were specifically asked to envision acculturation along 

cultural maintenance and cultural acquisition dimensions; some of them stated they 

could not reject everything in the U.S. Even acquiring a small feature of the American 

culture or being in contact with Americans was integrated enough for them. However, 

they were clear about maintaining their Congolese identity. In that aspect, they were 

very much separated. Acculturation studies in Congolese migrants should 

acknowledge these differences in cultural aspects. 

The aforementioned acculturation domains could also be used for diabetes 

prevention programs. Though the list of acculturation aspects revealed by the study is 
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not comprehensive, organizations seeking to provide culturally-appropriate prevention 

services to Congolese migrants might benefit from incorporating some of these 

cultural elements into their initiatives. Factors such as language proficiency, friendship 

and knowledge of sports could be directly incorporated into prevention programs. For 

instance, American friendships could be leveraged to navigate institutional support 

(i.e. health insurance) or to teach Congolese migrants how to integrate accessible 

American food into their usual Congolese diet. To improve communication between 

health providers and Congolese patients and to help Congolese migrants become self-

sufficient, English classes could be offered to individuals who are not yet proficient. 

Participants to the study stated that knowledge of soccer was an important Congolese 

characteristic. For those migrants who are less acculturated, physical activity programs 

could incorporate soccer. 

Several limitations to this qualitative study need to be acknowledged. First, 

there was potential for selection bias; compared to the general African population in 

the U.S., this Congolese sample was highly educated. Possibly, education played a role 

in people’s disposition to being interviewed about immigration matters.  The 

convenience and snowball sampling method might have led to a highly educated and 

middle-class sample, which did not necessarily represent the larger refugee 

population. Furthermore, nineteen out of the twenty participants considered 

themselves integrated, which might be an effect of the selection method.  

One of the most important tenets of qualitative analysis is self-reflectivity. 

Researchers have to be authentic and honest with themselves (Tracy, 2010). My 

educational background provided me with expert credentials; as a result, participants 

might have been less willing to share opinions if they were unsure of their credibility. 
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As with many collectivist cultures, Congolese society is hierarchical. At times, my 

younger age and female gender might have made some participants uncomfortable to 

answer questions. For example, I observed that, at times, straightforward questions 

about socio-economic status elicited convoluted or dismissive replies from older or 

male participants.  

The study also has limited generalizability. Participants were recruited from 

the Midwest and East Coast. Realities of acculturation might be different in other 

areas of the U.S. Notwithstanding these limitations, the data obtained from the 

analysis provided new knowledge on acculturation among Congolese immigrants. 

Interview lengths ranged from 39 to 192 minutes, and participants explored various 

facets of their immigration and acculturation experiences. Moreover, to our 

knowledge, the study is the first of its kind to determine specific characteristics of the 

U.S. and the Congo, which are needed in a comprehensive examination of 

acculturation and its impact on diabetes-promoting factors.  

This qualitative study enhanced our understanding of acculturation and its-

impact on diabetes-promoting behaviors. Although the analysis of the NHIS showed 

that acculturation increased the risk of diabetes by two-fold, the use of proxy variables 

might have biased the strength of the association. Thus, it was important to determine 

life domains, which ought to be included in acculturation instruments for Congolese 

migrants. Additionally, the qualitative study revealed contextual factors, which might 

influence the acculturative process in Congolese migrants. A comprehensive 

assessment of acculturation gives a more accurate picture of its effects on diabetes risk 

factors and diabetes development. In the final chapter, I will discuss the implications 

of this dissertation study.  
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Table 4.2. Factors promoting and reducing stress in Congolese migrants 
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Variables Effect on stress 

Racial/migrant discrimination + 

Financial strain + 

Emotion-focused coping strategies 

Community support - 

Religious commitment - 

Exercise - 

Entertainment - 

Problem-focused coping strategies 

Knowledge to enhance problem-solving skills - 

Avoidance-focused coping mechanisms 

Doing nothing + 
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DISCUSSION, RECOMMENDATIONS, CONCLUSIONS 

5.1 Summary of findings 

The state of the diabetic health of African migrants in the U.S. is still relatively 

unknown. To address the gap in research, I decided to undertake a dissertation project 

whose main objective was to examine acculturation and diabetes in African migrants 

in the country. To achieve my principal goal, I used a mixed methodology that 

incorporated a quantitative analysis of secondary data and qualitative interviewing of a 

specific African population in the U.S., Congolese migrants. 

Utilizing the 2010 to 2017 National Health Interview Survey (NHIS), the 

quantitative part of the dissertation (Chapter 3) indicated that acculturation, 

operationalized as percent of life spent in the U.S. and citizenship, increased the odds 

of diabetes by two-fold in African migrants. When potential mediators (BMI, physical 

activity and psychological distress) were included in the analysis, BMI was the only 

significant, yet partial mediator of the relationship. Though these findings are 

consistent with what has been reported in U.S. Latinos (O’brien et al., 2014), issues 

related to the measurement of acculturation, physical activity and stress emerged.  

To enrich statistical findings on acculturation and diabetes, a qualitative 

interviewing of Congolese migrants was done. My choice for Congolese migrants was 

motivated by my access to the community and by the fact that Congolese make up a 

sizeable portion of the refugee population in the U.S. It is conceivable that within the 

next few years, Congolese will become one the major African communities in the U.S. 

Chapter 5 
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Therefore, understanding the development of acculturation and diabetes within the 

community would be beneficial to the entire American population.  

The analysis showed that support, religious commitment and gender role 

norms were contextual factors that might affect acculturation in Congolese. Racism 

and migrant discrimination in the U.S. might also impact the process. Participants also 

mentioned the unstable socio-economic and political climate in the Congo. The 

qualitative study also indicated how contextual characteristics could affect the 

development of diabetes. For example, racism could increase stress, which was a risk 

factor for diabetes. Furthermore, racism could reduce the quality of health care 

received by Congolese migrants and amplify their distrust of the American health 

system, hindering diabetes prevention efforts. 

Results also showed that Congolese migrants tried to maintain their pre-

immigration dietary habits. Likewise, physical activity had a cultural component to it; 

going to the gym was not a typical activity before immigration. As for stress, 

participants self-reported that their stress increased in the U.S. compared to the Congo 

and, financial issues were mostly to blame. Lifestyle changes to reduce the risk of 

diabetes would be more effective if they integrated these cultural nuances of diet, 

physical activity and stress management.  

Finally, the qualitative study showed that in-depth assessments of acculturation 

in Congolese migrants would require the inclusion of language proficiency, fashion 

sense, friendship, cultural identity, and knowledge of sports and politics. Some of 

these acculturation aspects such as language, friendship and knowledge of sports could 

also be directly incorporated into diabetes prevention efforts. For example, American 
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friends could be used as additional resources to teach Congolese migrants how to add 

accessible American food items to their traditional diet.  

5.2 Implications  

5.2.1 Significance of the study 

Research on the effects of acculturation on diabetes in African-born 

individuals is essential for understanding the metabolic health of African migrants in 

the US.  To my knowledge, the quantitative portion of this dissertation is the first to 

statistically assess the mediating pathways between acculturation and diabetes in a 

national cohort of African migrants to the U.S. Though Africans are an emerging 

migrant population in the U.S. (Anderson, 2017), their health as it relates to 

acculturation is understudied. As stated throughout the dissertation, most of the 

evidence on acculturation and diabetes in the U.S. comes from studies in 

Latino/Hispanic migrants and Asian migrants . As a matter of fact, the National Health 

and Nutrition Examination Survey (NHANES), another national health survey in the 

U.S., does not even have a category for African migrants in its acculturation 

questionnaire (Centers for Disease Control and Prevention [CDC], & National Center 

for Health Statistics [NCHS], 2015-2016). There is an urgent need for more health 

data on African migrants in the U.S. My dissertation extended our limited 

understanding of the effects of acculturation on diabetes in the U.S. 

Acculturation remains a controversial topic. While the process has somewhat 

been discarded by anthropologists because of its failure to recognize the fluidity of 

culture and its refusal to acknowledge power dynamics in its theorization, other 

sciences such as epidemiology have found valid uses for acculturation. Many 
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quantitative health-related studies rely on a limited set of proxy measures to assess the 

effects of unidimensional acculturation. Even if issues raised by anthropologists were 

to be ignored, proxy indicators do not provide a comprehensive picture of a concept as 

complex as acculturation (Arends-Tóth & van de Vijer, 2006), and recent research 

favors a more bidimensional approach of acculturation (Sam, 2006). Moreover, an 

emphasis on universalism (Ozer, 2013) means that few studies on migrant health 

recognize that acculturation does not happen in a vacuum and that the context of the 

country of settlement and the country of origin matter. Although these issues may 

make it seem as though acculturation does not appropriately capture the experiences of 

migrants, it would be disingenuous not to recognize that the assessment of 

acculturation in national surveys such as the NHIS has advanced our understanding of 

migrant health. However, the complexity and ambiguity of culture in its interactions 

with health require that quantitative sciences reevaluate their methodology, and 

incorporate qualitative analysis as I did in my dissertation project.  

The qualitative interviews of Congolese migrants demonstrated that contextual 

characteristics of the country of origin (Congo) and the country of settlement (U.S.). 

Those contextual factors (support, religious commitment, gender role norms, 

racial/migrant discrimination, and instability of the socio-political situation in the 

Congo) affected how Congolese related to their own culture and the American culture. 

I argue that health-related acculturation studies in migrant populations should also 

seek to determine and evaluate contextual elements to substantially capture the effects 

of acculturation.  

Results of the qualitative study of Congolese migrants supported the claim that 

acculturation was a layered process. Our data suggested identity was harder to change 
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than other acculturation aspects. Consequently, I argue, as have others (Arends-Tóth 

& van de Vijer, 2006) that quantitative research on the effects of acculturation should 

adopt subscale scores. Embracing a more layered assessment of the effects of 

acculturation might help determine which cultural components (i.e., knowledge, 

attitudes, values or identity) are associated with an increasing risk of diabetes. As a 

result of this more nuanced approach to acculturation evaluation, acculturation 

instruments for diabetes risk could be designed. 

The qualitative portion of this dissertation also highlighted cultural aspects that 

are important for Congolese (language, fashion, friendship, and knowledge of sports 

and politics, and identity). Though this  list is not exhaustive, it will be essential to 

incorporate these elements in an bidimensional acculturation instrument for Congolese 

migrants. In the next section, I will discuss public health and policy recommendations 

to prevent diabetes in the population.  

5.2.2 Recommendations 

Prevention of diabetes often hinges on mitigating the negative effects of risk 

factors such as excessive weight gain, diet, physical activity and stress. For migrants, 

these risk factors are potentially impacted by acculturation. Our analysis of the NHIS 

showed that BMI (overweight/obese) partially explained why acculturation increased 

the risk of diabetes in African migrants. Public health and medical initiatives that 

promote weight loss through diet and physical activity should be culturally relevant 

for African communities.  

The qualitative study suggested that Congolese migrants preferred their 

traditional diet; yet, they are confronted with issues of cost and access in the U.S. To 

reduce diabetes risk in the population, health professionals should provide culturally 
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appropriate dietary resources. For instance, they could refer their Congolese patients to 

lifestyle intervention initiatives that offer nutritional assistance to Congolese and other 

African migrants. When such resources are not available, providers should take 

advantage of their patients’support system; they should advise them too lean on their 

American or more acculturated Congolese friends to help incorporate healthy and 

affordable alternatives in their typical diet. This recommendation also applies to 

Refugee Resettlement Agencies. These agencies should create educational programs 

(i.e., cooking classes) to help Congolese develop culturally-appropriate, healthy and 

affordable dietary habits. It is also essential to acknowledge that after immigration, 

change in gender role norms might compel Congolese families to eat out more often 

because women are obligated to work. More than ever, educational activities that 

assist Congolese and other African migrants to establish healthy nutritional habits are 

needed. 

As for physical activity, interviews of Congolese migrants revealed exercising 

at the gym was not an activity that was pertinent to the Congolese culture. For 

migrants who are less acculturated, it might be worthwhile to explore other types of 

exercise. For instance, Tshiswaka, Ibe-Lamberts, Whembolua, Fapohunda, and Tull 

(2018) suggested that dancing was a more culturally appropriate activity for 

Congolese. Additionally, the findings in this dissertation indicated that walking and 

soccer were important to Congolese. Consequently, diabetes prevention measures 

should incorporate these activities into their programming.  

Financial strain was a significant source of stress for Congolese migrants, and 

possibly other African migrants. State and federal policymakers should address causes 

of financial stress such as discrimination and deficient institutional support. Stronger 
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anti-discriminatory laws that protect African migrants from predatory lending 

practices and decrease the wage gap should be implemented. Governmental assistance 

to pay for basic living expenses should be more accessible. More agencies ought to be 

created to assist African migrants navigate the bureaucratric structure of governmental 

aid. Health systems should also provide financial assistance to defray medical costs. 

Together, these responses will put African migrants including Congolese on better 

financial footing. Considering issues of institutional support and racism, educational 

efforts that decrease implicit bias in healthcare professionals should be implemented. 

To reduce diabetes risk, it is critical to achieve satisfactory medical care and adequate 

communication between providers and Congolese (African) patients.  

My final recommendation concerns Congolese and other African migrants. 

African migrants should become more aware of the negative health effects of chronic 

stress. It is essential to move past the cultural stigma surrounding mental health and 

adopt strategies that might be outside of the realm of what is culturally “Congolese” or 

“African”. At times, African migrants should talk to mental health professionals to 

help them build better coping skills. Ignoring long-term stress endangers their physical 

health and might put them at higher risk of developing diabetes 

5.3 Future research 

5.3.1 Qualitative methodology 

Future research is warranted to examine the impact of acculturation on diabetes 

management and treatment. Diabetes is a leading cause of mortality in most developed 

countries, and complications due the disease severely reduce the quality of life in 

patients (Tabish, 2007). Interviewing Congolese migrants who are diabetic would 
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establish how different acculturation strategies promote or hinder diabetes care and 

management.  

A limitation of our qualitative study was that the vast majority of participants 

identified as integrated. Further work on acculturation and diabetes should include 

Congolese migrants in all four bidimensional acculturation categories (separated, 

integrated, assimilated and marginalized). 

Future studies may also explore the shared experiences of Congolese migrants 

with regards to remittances, financial stress and the development of diabetes. Our 

qualitative study revealed that financial constraints were a major source of stress for 

Congolese migrants. Understanding how remittances affect the psychological well-

being of Congolese migrants might offer additional insights on diabetes prevention in 

the population.  

Finally, visual methodologies such as photo elicitation or autophotographies, 

could be used in conjunction with interviews to investigate the association between 

acculturation and diabetes. Visual methods offer depth, richness and validity to 

traditional qualitative methodology. These methods might provide an effective way to 

articulate health issues (Glaw, Inder, Kable, & Hazelton 2017). 

5.3.2 Quantitative methodology 

My dissertation study revealed issues related to the measurement of 

acculturation and the cultural relevance of physical activity and stress. Currently, there 

are no bidimensional acculturation instruments designed with Congolese migrants in 

mind. The only health-related study (Commodore-Mensah, Ukonu, Cooper, 

Agyemang, and Himmelfarb, 2018) that statistically assessed bidimensional 

acculturation strategies in a cohort of African migrants modified a scale (the 
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Psychological Acculturation Scale) that was explicitly created for Latino/Hispanic 

cultures in the U.S (Tropp, Erkut, Coll, Alarcon, Vazquez Garcia, 1999). Though it is 

very important to create bidimensional instruments for Congolese and other African 

migrants, realistically, it will take a while to develop and validate a comprehensive 

bidimensional instrument. In the interim, future studies could use and validate the 

modified version of the Psychological Acculturation Scale in a cohort of Congolese 

migrants.  

Future research should elucidate the association between contextual factors, 

bidimensional acculturation, diabetes risk factors, and diabetes in African migrants in 

the U.S. Future studies should use both cumulative and subscale scores. There is lack 

of evidence on how different components of acculturation impact the diabetic risk of 

migrants. Using a layered approach to acculturation measurement would help fill in 

that gap in the research. Furthermore, my dissertation revealed issues of cultural 

relevance when considering physical activity and stress. As underscored by the 

qualitative analysis, non-leisure time activities might be more culturally relevant for 

Congolese. Health research should take that into consideration. As for psychological 

distress, evidence suggests that the Kessler-6 has limited validity in populations other 

than Whites in the U.S. (Kim, DeCoster, Bryant, & Ford, 2016; Stolk, Kaplan, &  

Szwarc, 2014). Regrettably, to my knowledge, no other psychosocial stress instrument 

has been validated in Congolese migrants.  

In light of the issues raised above, a better quantitative approach should be 

developed to examine the association between acculturation and diabetes. To assess 

those associations, a cross-sectional survey of randomly sampled Congolese migrants 

in the U.S. could be developped. The next section within this chapter will describe the 
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survey (Appendix D) and potential hypotheses. However, before moving on to the 

next part, it is important to problematize the utilization of surveys among migrant 

populations.  

Congolese migrants, like so many other underrepresented populations, can 

develop trust issues with respect to the research process (Atkinson & Flint, 2011). 

Suspicion with surveys potentially originates from previous encounters with racism or 

discrimination (Font & Méndez, 2013). Ultimately, trust can only be established over 

time as potential respondents become more familiar with the research topic and are 

assured of the protection of their confidentiality and anonymity (Atkinson & Flint,  

2011).   

Migrant non-response to surveys can also arise from low language proficiency 

(Font & Méndez, 2013). In order to access various levels of language literacy and 

fluency, it is critical to translate the survey questions and check that the translation 

correctly interprets concepts across linguistic and cultural contexts. A method to 

achieve rigor and cultural relevance is back translation. Back translation is a process 

whereby a questionnaire is translated from the source language (i.e., English) to the 

target language (i.e., French) while another translator interprets the questionnaire from 

the target language to the source language. Both the original and translated versions 

are further examined by a team who make changes where necessary (Bloch, 1999). 

Though French is the official language of the Congo, the country is also home to four 

other national languages (Tshiluba, Kikongo, Swahili, and Lingala) spoken by the 

majority of the population. Survey questionnaires targeting Congolese migrants would 

benefit from being translated into those four languages. To ensure accuracy, a 
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translation should be done with interpreters of Congolese origin because they are more 

qualified to capture the subtleties of Congolese languages.  

Another issue that ought to be considered when surveying Congolese migrants 

involves data collection procedures. Self-completed questionnaires (paper and online) 

are cheap to administer, allow for the coverage of a greater geographical area and 

increase the reliability of responses by reducing interviewer bias and anonymity. 

However, they can also exclude migrants with low levels of literacy or inadequate 

access to internet, and non-response rates tend to be high. If a questionnaire is lengthy 

and complicated, it might be better to do face-to-face interviews. However, a 

disadvantage of face-to-face interviews is interviewer bias, which can occur because 

questions are asked a certain way or because respondents want to give socially 

acceptable answers (Bloch, Phellas & Seale, 2011). For example, Congolese migrants 

might over-report their income out of embarrassment. Ultimately, the choice between 

self-completed surveys and face-to-face interviews is a balance between non-response 

and interviewer biases. If resources and time allow it, researchers might want to use 

multiple data collection techniques (Bloch, 1999). 

5.3.3 Cross-sectional survey 

5.3.3.1 Socio-demographic covariates 

Age, gender, marital status, and educational level will be obtained. Additional 

socio-demographic data include: income (individual and household), citizenship, 

having children; insurance status, and duration of residence in the U.S. Questions are 

adapted from the NHIS survey (NCHS, 2017; Blewett, Rivera Drew, Griffin, King, & 
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Williams, 2018). Age will remain a measurement variable. The categorization of the 

other socio-demographic characteristics can found in Appendix D.  

5.3.3.2 Potential mediators 

The potential mediators added to the survey are BMI, physical activity, diet, 

and stress, including allostatic load. In the presence of stressors, allostasis refers to an 

adaptive system that seeks to maintain homeostasis (balance) by releasing primary 

mediators or chemical messengers (catecholamines, cytokines or hormones of the 

HPA axis…). These primary mediators affect diverse biological systems, including the 

cardiovascular, metabolic and immune systems (McEwen, 2005). Recurrent and 

sustained stimulations by stressors will cause allostatic load, which is the impairment 

resulting from the dysregulated release of primary mediators (Steptoe et al., 2014). 

Thus, allostatic load provides a biological explanation for the effects of psychological 

distress (Ganzel, Morris, & Wethington, 2010). As explained earlier (Chapter 1), the 

release of ACTH and cortisol (hormones of the HPA axis) will increase glucose 

generation and insulin resistance, thereby promoting diabetes development. The 

impact of allostatic load on diabetes has been measured in diverse US populations 

(Duru, Harawa, Kermah,  & Norris, 2012; Mattei, Demissie, Falcon, Ordovas,  & 

Tucker, 2010). 

Physical examinations will be performed to obtain weight and height to 

calculate BMI; waist circumference and hip circumference to assess waist-to-hip ratio, 

and systolic/ diastolic blood pressure (BP). Plasma will be analyzed for the following 

biomarkers: cholesterol, TG, homocysteine, albumin, creatinine, hSCRP, and A1C. 

The estimated eGFR will be calculated using the Modification of Diet in Renal 
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Disease (MDRD) Study equation (The National Institute of Diabetes and Digestive 

and Kidney Diseases Health Information Center, n.d.), which is as follows: 

𝑒𝐺𝐹𝑅 (𝑚𝐿/𝑚𝑖𝑛/1.73𝑚2) = 175 × (𝑆𝑐𝑟) × (𝐴𝑔𝑒)−0.23 × (0.742 𝑖𝑓 𝑓𝑒𝑚𝑎𝑙𝑒) ×
(1.212 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝐵𝑙𝑎𝑐𝑘), with Scr is serum creatinine in mg/dL. 

The calculation of allostatic load is based on Bingham et al. analysis (2016). 

Each one of the ten measures will be dichotomized into “high risk” (1 point) or “no 

high risk” (0 points). High-risk is assessed through sex-specific quartiles and, the 

cutoff for high-risk will be above the 75th percentile {(systolic/diastolic BP, 

cholesterol, TG, homocysteine, hsCRP, A1C, Body Mass Index (BMI)} and below the 

25th percentile (albumin and eGFR). Participants who are taking anti-hypertensive 

medication will be included in the high-risk group for BP. Allostatic load is a 

continuous variable ranging from 0 to 10, with high scores indicating high levels of 

stress. Though allostatic load seems to provide an adequate method to measure stress 

in Congolese migrants, it is necessary to recognize that testing for biomarkers is time-

consuming and expensive. As a result, the survey also includes two validated 

questions from the Perceived Stress Scale (PSS), and because the qualitative study 

highlighted the importance of financial matters in the externalization of stress in 

Congolese migrants, a question on financial stress has been added to the survey.  

The PSS is a 14-item instrument, which appraises stress in life events (Cohen, 

Kamarck, & Mermelstein, 1983). Although the scale has not yet been validated in 

Congolese migrants, the PSS has been tested in a multinational study of low-and-

middle income countries (LMIC) to assess its association with comorbidities such as 

diabetes (Vancampfort et al., 2017). Those LMIC included African countries, and 

stress was measured using two validated questions derived from the PSS: the inability 

to control important things in life and the inability to cope (Devylder et al., 2016). 
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This survey also evaluates stress using those two validated questions of the PSS: “In 

the last month, how often have you felt that you were unable to control the important 

things in your life?” and “In the last month, how often have you found that you could 

not cope with all the things that you had to do?” An additional question is added to 

assess financial stress: “In the last month, how often did have you felt that you were 

overwhelmed with bills or other financial matters?” Scores are obtained by summing 

up answers, which range from never (score = 1) to very often (score = 5); the modified 

PSS scale goes from 3 to 15.   

Food habits will be assessed with a food frequency questionnaire adapted from 

the Shortened- Rapid Eating and Activity Assessment (REAP-S) (Segal-Isaacson, 

Wylie-Rosett, & Gans, 2004). REAP-S scores range from 13 to 39, with increasing 

scores corresponding to better diet quality (Johnston, Courtney, Knurick, & Scholtz, 

2018). The term “yucca” is replaced with “cassava” to facilitate understanding.  

Non-leisure time physical activity (NLTPA), leisure-time physical activity 

(LTPA) and occupational physical activity levels will also be collected (Kandula & 

Lauderdale, 2005). LTPA is measured as minutes per week of moderate or vigorous 

leisure-time physical activity. NTPA is also a continuous variable measured in 

minutes per week. Occupational physical activity is defined as “walking around for the 

majority the day” or “lifting and carrying moderate or heavy loads at work” (Pate et 

al., 1995; Kandula & Lauderdale, 2005). 

5.3.3.3 Bidimensional acculturation 

To measure bidimensional acculturation, we use a modified version of the 

Psychological Acculturation Scale (Tropp, Erkut, Coll, Alarcon, Vazquez Garcia,  

1999). The Psychological Acculturation Scale has been shown to be a valid and 
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reliable tool in the evaluation of the effects of acculturation on the health of migrants 

(Van Rompay et al., 2012). The 10-item Psychological Acculturation Scale was 

initially used to assess an individual’s sense of emotional attachment to, belonging 

within, and understanding of the Anglo American and Puerto-Rican cultures (Tropp, 

Erkut, Coll, Alarcon, Vazquez Garcia, 1999).   

The modified version of the Psychological Acculturation Scale that applied 

items to the American and African cultures has been used for Ghanaian and Nigerian- 

born migrants (Commodore-Mensah, Ukonu, Cooper, Agyemang, and Himmelfarb, 

2018). Items are rated on a 5-point Likert scale ranging from “Strongly Disagree to 

Strongly Agree.” The survey includes the same subsets of questions for both the 

Congolese culture and American culture. Based on scoring guidelines, respondents 

will be grouped into four orientations corresponding to different acculturation 

strategies; (1) marginalization: low scores (<3) on both the Congolese and American 

orientations (2) integration: high scores (≥3) on both the Congolese and American 

orientations, (3) Assimilation: low score on the Congolese orientation (<3) and high 

score on the American orientation (≥3) (4) separation: high score on the Congolese 

orientation(≥3) and low score on the American orientation (<3). Latent class analysis 

can also be used to classify participants into different orientations. 

5.3.3.4 Diabetes 

Diabetes status will be self-reported or determined using guidelines from the 

American Diabetes Association for FPG (Fast Plasma Glucose) and A1C (American 

Diabetes Association, 2019). FPG≥ 126 mg/dL and A1C≥ 6.5% will correspond to 

positive diabetes status. 
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5.3.3.5 Contextual factors 

The following contextual factors will be included: 

5.3.3.5.1 Support in the U.S. and the Congo 

Community support is measured with the Multidimensional Scale of Perceived 

Social Support (MSPSS). The MSPSS is a 12-item instrument that tests social support 

in three different domains: Family, Friends and Significant Other. The MSPSS 

assesses social support on a 7-point Likert system ranging from “very strongly 

disagree (1)” to “very strongly agree (7)”. Mean subscale scores and mean total scores 

range from 1 to 7 (Zimet, Dahlem,  Zimet, & Farley, 1988).  

Institutional support comprises support from the government (local or 

otherwise) or any other type of institution. Institutional support is evaluated on a 7-

point Likert scale that goes from 1 (no support) to 7 (highest support). 

5.3.3.5.2 Religious commitment in the U.S. and the Congo 

Religious commitment is a continuous variable that is assessed by the number 

of attendances to church or any other religious service, per year. A similar question on 

religious attendance can be found in the 1st wave of the New Immigrant Survey (NIS-

2003-1) (Guillermina, Massey, Rosenzweig, & Smith, 2006). The NIS-2003-1 

question on religious commitment is worded as follows: “Since becoming a permanent 

resident, how many times have you attended religious services?” The frequency of 

attendance would be obtained by dividing the number of services attended by the 

duration of permanent residence. However, this survey also seeks to include all 

different types of Congolese migrants. Consequently, there will be no mention of 

permanent residency status in the questionnaire.  
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5.3.3.5.3 Gender role norms in the U.S. and the Congo 

To assess gender role norms, a 10-item version of the Gender Role Beliefs 

Scale (GRBS) is used (Brown & Gladstone, 2012). The original GBRS was a 20-item 

scale that provided a unidimensional measurement of gender ideology or prescriptive 

beliefs about suitable ways men and women should behave. Items were scored on a 7-

point Likert scale ranging from 1 (strongly agree) to 7 (strongly disagree); 4 

corresponds to “undecided”. Total scores ranged from 20 to 140 with some items 

being reverse keyed. Higher scores paralleled more feminist beliefs and lower scores 

corresponded to more traditional beliefs (Kerr & Holden, 1996). The short version, 

which is used for this survey ranges from 10 to 70 with the question on the sexual 

freedom of women being reverse keyed. The short version is more concise and has the 

same construct validity as the 20-item version (Brown & Gladstone, 2012). 

5.3.3.5.4 Negative impact of the socio-economic and political situation in the 

Congo 

Participants will be asked whether the unstable socio-economic and political 

climate in the Congo had negatively impacted them. Answers will be assessed with a 

7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Higher 

scores will indicate negative experiences.    

5.3.3.5.5 Racism and migrant discrimination in the U.S. 

Perceived discrimination due to racial background or migrant status will be 

measured with the Experiences of Discrimination (EOD) scale (Krieger, Smith, 

Naishadham, Hartman, Barbeau, 2005) 

Elizabeth M. Barbeau 2005). The EOD is a 9-item instrument that asks about 

discrimination due to race, ethnicity or color in these following situations: at school, at 
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work, while looking for employment, in getting housing, in getting medical care, in 

stores or restaurants, from the banking system, on the streets or public settings, and 

from the police or in the courts. To assess perceived migrant discrimination or racism, 

the survey will ask participants if, since their immigration, they have ever experienced 

discrimination, been prevented from doing something, or been hassled or made to feel 

inferior because they were Congolese migrants or because they were Black. Responses 

are categorized into yes or no and merged to produce EOD Indices (EODI) that range 

from 0 to 9 (Flippen & Parrado, 2015).  

5.3.3.6 Hypotheses 

A potential cross-sectional study of Congolese migrants could be developed 

from the survey above. The goal of the study would be to test the causal associations 

between characteristics of the Congo and the U.S., bidimensional acculturation, 

potential mediators (BMI, physical activity, stress, diet, waist-to-hip ratio) and 

diabetes.  

Figure 5.1 provides an overview of the associations that could be further 

explored in the study. The different associations (arrows) represent the combined 

findings of the qualitative and quantitative studies. The qualitative study suggested 

that contextual factors would affect acculturation. Green and red arrows represent 

those effects. The quantitative analysis of the NHIS data demonstrated that BMI is a 

mediator of the relationship between unidimensional acculturation and diabetes. Thus, 

this study will also assess the mediatory impact of BMI on the association between 

bidimensional acculturation and diabetes. Other potential mediators that will be 

included in the study are stress (including financial stress), physical activity (including 

non-leisure and occupational physical activity); diet and waist-to-hip ratio. 
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Figure 5.1. Diagram representing the hypothetical causal model of the association 

between acculturation and diabetes. In red: effects of contextual factors 

of the Congo; in green: effects of contextual factors in the US; in blue: 

effects of acculturation; in purple: effects of potential mediators; in black: 

confounding effects of socio-demographic covariates; in orange: 

diabetes.  

The contextual factors in the Congo and the U.S. will affect the acculturation 

strategy. I hypothesize that: 

1. Before immigration, receiving support in the Congo will be associated 

with a sense of belonging and an attachment to the Congolese culture.  

2. After immigration, receiving support in the U.S. will impact the 

capacity to participate in American culture.  

3. Religious commitment in the Congo will be associated with a sense of 

belonging and an attachment to the Congolese culture. 

4. Maintenance of religious commitment in the U.S. will impact the 

capacity to participate in American culture. 
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5. Since the Congo seems to be more traditionalist than the U.S. in terms 

of gender norms, holding traditional gender ideals in the Congo will be 

associated with a sense of belonging and attachment to the Congolese 

culture.  

6. Continuing to hold traditionalist gender ideals in the U.S. will impact 

the capacity to participate in American culture.  

7. Being negatively affected by the socio-economic and political climate 

in the Congo will decrease the sense of belonging and attachment to the 

Congolese culture.  

8. Experiencing racism or migrant discrimination will impact the capacity 

to adopt American culture.  

Evidence suggests that integration leads to the best health outcomes, while 

assimilation and separation will lead to slightly worse outcomes. On the other hand, 

individuals who are marginalized will have the worst outcomes (Fox, Merz, 

Solórzano, & Roesch, 2013). When analyzing the relationship between bidimensional 

acculturation, potential mediators and diabetes, I hypothesize that integration will be 

associated with the best outcomes while marginalization will be associated with the 

worst ones. Separation and assimilation will lead to moderate outcomes. In this case, a 

good outcome is one that promotes health: low BMI, high physical activity levels, low 

stress, a low waist-to-hip ratio, a low risk of diabetes.  

 The following table gives an overview of hypotheses about the relationship 

between bidimensional acculturation, potential diabetes-mediating factors, and 

diabetes. Outcomes were ranked from 1 to 4, with “1” being the worst and “4” being 

the best.  
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Table 5.1. Outcomes of diabetes-mediating factors and diabetes based on acculturation 

strategy. Outcome=1: worst and Outcome=4; best. 

 Stress PA BMI Waist-to-hip 

ratio 

Diet Diabetes 

Separation 2,3 2,3 2,3 2,3 2,3 2,3 

Integration 4 4 4 4 4 4 

Assimilation 2,3 2,3 2,3 2,3 2,3 2,3 

Marginalization 1 1 1 1 1 1 

 

 

5.4 Conclusions 

Together, the results of this study suggest that the treatment and prevention of 

diabetes and other cardiovascular diseases in Africans in the U.S. will require a deeper 

understanding of the context from which Africans come from and in which they settle. 

To adequately capture pathways of diabetes development, we need to design studies 

that acknowledge the different and unique contexts of Congolese and other African 

migrants’ experiences. To analyze the association between acculturation and diabetes 

and to examine the mediating variables explaining the relationship, there needs to be a 

more sophisticated understanding of acculturation and factors related to it. 

Additionally, it is also necessary to develop instruments that accurately assess 

contextual factors, acculturation and diabetes mediating factors as they relate to 

Congolese or African migrant groups. The number of Congolese and other African 

migrants to the U.S. is growing, and so are diabetes-related expenses in the U.S. 

Ignoring the cardiometabolic health of this population is no longer a luxury the 

country can afford.  
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Test for multicollinearity for the logistic regression of the association between 

acculturation and diabetes. None of the variables were correlated because the VIF <10 

 

 Collinearity 

statistics 

Variables VIF 

Sex 1.094 

Marital status 1.076 

Race 1.042 

Education attainment: never attended/kindergarten 

only 

1.085 

Education attainment: Grade 1 to grade 12 with no 

diploma 

1.482 

Highschool graduate/GED or equivalent 1.876 

Educational attainment: Some college without a 

degree or associate degree 

2.184 

Educational attainment: Bachelor’s degree 2.067 

Insurance status 1.153 

Poverty level 1.095 

Acculturation 1.096 
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ENGLISH QUESTIONAIRE 

BACKGROUND 

1) What is your age? 

 

2) What is your gender? 

 

3) How long have you been in the US?  

 

4) A. Where have you lived since you have immigrated to the United States?  

B.  For how long have you lived in each ones of those places? 

 

5) A.  What is employment status?  

B.   If employed, can you give me details about the type of work you do? 

 

6) What is your highest level of schooling? 

 

7) A. What is your marital status?  

B.  If partnered (husband, wife, girlfriend, partner…), is your significant other 

currently living with you?  

C.  If not, are they in the United States?  

D.  Where are they from (country of origin)? 

 

8) A.  Do you have children?   

B.   If so, how many?  

C.   Are they living with you?  

D.   If not, are they in the United States? 

IMMIGRATION EXPERIENCE 

1) Why did you leave the Democratic Republic of the Congo for the United States? 

 

2) A.  Could you describe your typical day in the USA?  

B.  Could you describe your typical day in the Democratic Republic of the Congo? 

 

3) A.  Could you talk about your life in the USA?  

Appendix B 
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B.  In the Democratic Republic of the Congo?  

Prompts 

- Social engagements (such as nationality of friends…) 

- Professional engagements (work/school environment, duration of professional 

engagements…) 

- Familial life 

- Spiritual life 

 

A) Diet 

1) What do you think about American food?  

 

2) What do you think of Congolese food? 

 

3) How do you define a healthy diet? 

 

4) A.  How does the American diet compare to the Congolese one in terms of 

healthiness? 

Prompts 

- Fruits/ vegetables, balance, diversity, high sugar/fat and food processing 

 

B.  Could you describe some of the challenges to having a healthy diet?  

C.  How do you overcome those challenges (if there are any)? 

B) Physical activity 

1) A.  How often are you physically active in the United States?  

B.  How often are you physically active in the Democratic Republic of the Congo?  

 

2) A.  What kind of physical activities do you do in the United States?  

B.  What about activities you did in in the Congo?  

 

3) Which ones of those activities are/were for your own leisure (activities you do 

because you want to not because you have to)? 

 

4) A.  Think of your environment. Could you tell me more about elements that make 

it easy or hard for you to be physically active in the US? 

B.  In the Congo? 

C) Stress 

1) How would you describe your stress level in the United States compared to the 

Democratic Republic of the Congo? 
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Prompts 

- Elements of American living that makes it stressful 

- Elements of Congolese living that makes it stressful 

 

2. How do you cope with the stress (what do you do to de-stress)? 

 

 

 

D) Context of the Democratic Republic of the Congo and United States 

1) The ladders I am going to give you represent socio-economic status. At the top of 

the ladder, are people who are the best off (those with the most money, most 

education and most valued jobs). At the bottom are the people who are the worst 

off (those who have the least money, least education, and the least valued jobs or 

no job). The higher up you are on the ladder, the closer you are to the people at the 

very top; the lower you are on the ladder, the closer you are you are to the people 

at the very bottom.   

 

A.   In the US, where do you place yourself on the ladder? Please place an X on 

the rung where you think you stand at this time in your life, relative to other people 

in the United States? 

 
MacArthur Scale of Subjective Social Status (http://www.macses.ucsf.edu/research/psychosocial/subjective.php) 

B.  In the Congo, where did you place yourself on the ladder? Please place an X on the 

rung where you think you stood before you immigrated to the US, relative to other 

people in Democratic Republic of the Congo. 

http://www.macses.ucsf.edu/research/psychosocial/subjective.php
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MacArthur Scale of Subjective Social Status (http://www.macses.ucsf.edu/research/psychosocial/subjective.php) 

 

2) Since your arrival to the United States, what kind of community (ies) did you settle 

in/ interact with (at church, school, at work…)?  

Prompts 

- Diversity in terms of race 

- Socio-economic status of said community 

- Type of area (urban, rural…) 

3) A.  Could you tell me about the type of support that your current community of 

settlement provide you? 

B.  How is said support comparable or different from what you were used to in the   

      Democratic Republic of the Congo? 

 

4)  Let’s talk about gender and age, could you tell me how these two aspects of your 

identities affected your life both in the Democratic Republic of the Congo and in 

the United States? 

 

5) A.  Are there any other aspects of your identity that made an impact on your life in 

Congo?  

B.  What about the United States? 

UNDERSTANDING TYPE 2 DIABETES AND ACCULTURATION 

1) A.  Do you have any health problems? 

B.  If so, which ones? 

 

2) A.  Tell me, what do you know about type 2 diabetes?  

B.  Do you have any personal experience with the disease?  

http://www.macses.ucsf.edu/research/psychosocial/subjective.php
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C.  Does anyone in your immediate family (mother, father, siblings, and children) 

have type 2 diabetes? 

 

3) What do you know about the term acculturation or like-terms such as 

westernization or assimilation? 

 

4) I am going to give you a scenario: A Congolese friend of yours decide to introduce 

to a mutual friend that you have never met before. You arrange to meet at the 

corner of a specific street. (A) You see a person walking towards you and think 

they may be the person you are meeting. Based on appearance alone (without 

talking to them), how do you assess that they are more Congolese or more 

American? (B)Then, you meet them and greet, how do you assess (by the 

language, greeting used …) that they are more Congolese or more American? 

(C)You talk about getting lunch together- and what you both like to eat- based on 

food preferences, how do you assess whether they are more Congolese or 

American? (D) During the lunch conversation, what topics of the conversation will 

make think they are more Congolese or more American?  

 

5) One definition of acculturation is a process during which you take on somebody 

else’s culture, in this case it is the American culture. By that definition, how 

acculturated do you think you are? 

 

6) There is a more complex definition of acculturation that says you have two 

components to the process, which are: the retention of the Congolese culture and 

the acquisition of the American culture. Based on these 2 components, you can be 

in one of these 4 categories; assimilated (reject the Congolese culture and retain 

the American culture), separated (reject the American culture and retain the 

Congolese culture), marginalized (reject both cultures) and integrated (take on 

elements of both cultures). By this definition of acculturation, which category do 

you belong to (put an X in the box you think you belong to)? 
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  Acquisition of the American 

culture 

Yes No 

Retention of 

the 

Congolese 

culture 

Yes Integration Separation 

No Assimilation Marginalization 
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FRENCH QUESTIONAIRE 

 

CONTEXTE 

1) Quel est votre âge? 

 

2) Quel est votre sexe? 

 

3) Depuis combien de temps êtes-vous aux États-Unis?  

 

4) A.  Ou avez-vous vécu depuis que vous vous êtes installée aux États-Unis ? 

B.  Pendant combien de temps avez-vous vécu dans chacun de ces endroits? 

 

5)  A.  Quel est votre emploi?  

 B.  Si employé, quel type de travail faites-vous? 

 

6) Quel est votre niveau de scolarité le plus élevé? 

 

7) A.  Quel est votre état matrimonial?  

B.  Si vous avez un partenaire, est-ce qu’elles/ils vivent avec vous?  

C.  Sinon, sont-ils aussi aux États-Unis? 

D.  D’où sont-ils (pays d'origine)?   

 

8) A.  Avez-vous des enfants?  

9) B.  Si oui, combien en avez-vous ? 

C.  Vivent-ils avec vous?  

D.  Sinon, sont-ils aux États-Unis? 

EXPERIENCE IMMIGRANTE 

1) Pourquoi avez-vous quitté la République Démocratique du Congo pour les États-

Unis? 

 

2) A.  Pourriez-vous décrire une de vos journées (que faites-vous habituellement) aux 

États Unis ? 

Appendix C 
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B.  Pourriez-vous décrire une de vos journées (que faites-vous habituellement) en 

République Démocratique du Congo ? 

 

3) A.  Pouvez-vous parler de votre vie aux Etats-Unis? 

B.  En République Démocratique du Congo ? 

Incitations 

- Engagements sociaux (tels que la nationalité des amis…) 

- Engagements professionnels (environnement du travail/école, durée de vos 

engagements professionnels…) 

- Vie familiale et vie spirituelle 

 

A) Régime alimentaire 

1) Que pensez-vous de la nourriture américaine?  

 

2) Que pensez-vous de la nourriture congolaise ? 

 

3) Comment définissez-vous une alimentation saine ? 

 

4) A.  Comment la nourriture Américaine se compare-t-elle à la nourriture 

Congolaise en termes  de salubrité  (en termes de santé) ? 

Incitations 

Fruits/légumes, équilibre dans l’alimentation, variété, riche en sucre/graisse et 

transformation des aliments 

 

B.  Pouvez-vous décrire vos défis pour avoir une alimentation saine?  

C.  Comment surmontez-vous ces défis (s'il y en a)? 

B) Activité physique 

1) A.  À quelle fréquence êtes-vous physiquement actif aux États-Unis ? 

B.  À quelle fréquence êtes-vous physiquement actif en République démocratique 

du Congo? 

 

2) A.  Quel genre d'activités physiques faites-vous aux États-Unis?  

B.  Quel genre d’activités physiques faisiez-vous en République Démocratique du 

Congo? 

 

3)  Lesquelles de ces activités sont pour votre loisir (activités que vous faites parce 

que vous voulez non pas parce que vous devez) ? 
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4) A.  Pensez à votre milieu. Pourriez-vous m'en dire davantage sur les éléments qui 

rendent facile ou difficile votre objectif d’être physiquement actif aux E-Unis ? 

B.  Au Congo ? 

C) Stress 

1) Comment décririez-vous votre niveau de stress aux États-Unis par rapport à la 

République démocratique du Congo? 

Incitations 

- Eléments de la vie américaine qui la rende stressante 

- Eléments de la vie congolaise qui la rende stressante 

 

2) Comment faites-vous face au stress (que faites-vous pour déstresser)? 

 

D) Contexte de la République démocratique du Congo et des États-Unis 

1) Les échelles que je vais vous donner représentent le statut socio-économique. Au 

sommet de l'échelle se trouvent ceux qui sont les plus favorisés (ceux qui ont le 

plus d'argent, plus d’éducation et les emplois les plus valorisés). En bas, ce sont les 

personnes les plus défavorisées (celles qui ont le moins d'argent, le moins d'études 

et les emplois les moins valorisés ou qui n'ont pas d'emploi). Plus vous êtes haut 

sur l'échelle, plus vous vous rapprochez des plus favorisés; le plus bas vous êtes 

sur l'échelle, le plus vous vous rapprochez des plus défavorisés. 

 

A. Aux États-Unis, où vous situez-vous sur l'échelle? S'il vous plaît placer un X 

sur l’échelon à laquelle vous pensez appartenir à ce point dans votre vie par 

rapport à d'autres personnes aux États-Unis? 

 

MacArthur Scale of Subjective Social Status (http://www.macses.ucsf.edu/research/psychosocial/subjective.php) 

 

http://www.macses.ucsf.edu/research/psychosocial/subjective.php
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B. Au Congo, où vous situiez-vous sur l'échelle ? S'il vous plaît placer un X sur 

l’échelon à laquelle vous pensiez appartenir avant votre immigration par rapport à 

d'autres personnes en République Démocratique du Congo? 

 

2) Depuis votre arrivée aux États-Unis, dans quel (s) type (s) de communauté (s) vous 

êtes-vous installé? 

Incitations 

- Diversité en termes de race 

- Situation socio-économique de ladite communauté 

- Type de zone (urbaine, rurale ...) 

 

 

 

3) A.  Pourriez-vous me parler du type de soutien la communauté dans laquelle vous 

vous êtes actuellement installé vous offre? 

B.  Comment ce soutien est-il comparable ou différent à ce à quoi vous étiez 

habitué en  

      République Démocratique du Congo? 

 

4) Parlons de genre et âge, pourriez-vous me dire comment ces deux aspects de votre 

identité ont affecté votre vie en République démocratique du Congo et aux États-

Unis? 

 

5) Y at-il d'autres aspects de votre identité qui ont eu un impact sur votre vie au 

Congo? Aux États-Unis? 

COMPREHENSION DES NOTIONS DE DIABETE DE TYPE 2 ET 

D’ACCULTURATION 

1) A.  Avez-vous des problèmes de santé ? 

B.  Si oui, lesquels ? 

 

2) A.  Dites-moi, que savez-vous sur le diabète de type 2?  

B.  Avez-vous une expérience personnelle avec cette maladie? 

C.  Est-ce que quelqu'un dans votre famille immédiate (mère, père, frères et sœurs, 

et enfants) a le diabète de type 2 ? 

 

3) Que savez-vous du terme acculturation ou de termes semblables tels 

qu’occidentalisation ou assimilation? 
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4) Je vais vous donner un scénario: Un de vos amis congolais décide de vous 

présenter à un ami commun que vous n'avez jamais rencontré auparavant. Vous 

organisez pour vous rencontrer au coin d'une certaine rue. (A)Vous voyez une 

personne marcher vers vous et pense qu’il se peut  qu’elle soit la personne que 

vous devriez rencontrer. En vous basant sur sa seule apparence physique (sans leur 

parler), comment évaluez-vous qu'ils sont plus congolais(es) ou plus 

américain(e)s? (B) Ensuite, vous vous rencontrez et vous vous saluez, comment 

évaluez-vous (par la langue, le salut utilisé ...) qu'ils sont plus congolais(es) ou 

plus américain(e)s? (C) Vous décider d’aller manger ensemble et ce que vous deux 

aimez manger. Selon les préférences alimentaires, comment pouvez-vous savoir si 

votre invité(e) est plus congolais(e) ou plus américain(e)? (D) Pendant votre 

conversation, quels sujets abordés de la conversation feront penser qu'ils sont plus 

Congolais ou plus américains? 

 

5) Une définition de l'acculturation est un processus qui se produit quand vous 

adoptez une culture différente de la vôtre. En vous appuyant sur cette définition, 

Quelle est votre degré d’acculturation? 

 

6) Il existe une définition plus complexe de l'acculturation selon laquelle il y’a deux 

éléments du processus : la préservation de la culture congolaise et l’adoption de la 

culture américaines. En utilisant ces deux éléments, vous pouvez vous  retrouver 

dans l’une des quatre catégories suivantes : assimilé (rejet de la culture congolaise 

et adoption de la culture américaine), séparé (rejet de la culture américaine et 

préservation de la culture congolaise), marginalisé (rejet des deux cultures) et 

intégré (adoption des éléments des deux cultures). Selon cette définition de 

l’acculturation, à quelle catégorie appartenez-vous (mettez un X à cote de la case à 

laquelle vous pensez appartenir) ?   

  Adoption de la culture américaine 

Oui Non 

Préservation 

de la culture 

congolaise 

Oui Intégration Séparation 

Non Assimilation Marginalisation 
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CROSS-SECTIONAL SURVEY OF CONGOLESE MIGRANTS TO THE US 

 

 
 

Appendix D 



 165 

 

 

 

 

 



 166 

 

 
 

 

 



 167 

 

 
 

 



 168 

 
 



 169 

 
 



 170 

 
 



 171 

 
 



 172 

 
 



 173 

 
 



 174 

 



 175 

 



 176 

 



 177 

 



 178 

 



 179 

 



 180 

 



 181 

 



 182 

 



 183 

 



 184 

 



 185 

 



 186 

 
 

 

 

 



 187 

IRB APPROVAL 
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