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Abstract

Background: Cardiovascular disease (CVD) risks are of concern among immigrants and 

refugees settling in affluent host countries. The prevalence of CVD and risk factors among Somali 

African immigrants to the U.S. has not been systematically studied.

Methods: In 2015–2016, we surveyed 1156 adult Somalis in a Midwestern metropolitan area 

using respondent-driven sampling to obtain anthropometric, interview, and laboratory data about 

CVD and associated risk factors, demographics, and social factors.

Results: The prevalence of diabetes and low physical activity among men and women was high. 

Overweight, obesity, and dyslipidemia were also particularly prevalent. Levels of calculated CVD 

risk across the community were greater for men than women.

Conclusion: Though CVD risk is lower among Somalis than the general U.S. population, our 

results suggest significant prevalence of risk factors among Somali immigrants. Comparison with 
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prior research suggests that CVD risks may be increasing, necessitating thoughtful intervention to 

prevent adverse population outcomes.
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Background and Conceptual Framework

Cardiovascular disease (CVD) and its risk factors are leading causes of preventable 

morbidity and mortality in the United States and other developed countries. Ethnic 

minorities in the U.S. are disproportionally affected by CVD and associated risk factors.1 

For new immigrants settling in the U.S., acculturation often increases the risks and burdens 

of CVD. For example, rapid weight gain due to changes in diet and activity is a common 

trend among immigrants.2 These worsening changes in disease risks and profiles as new 

immigrants and refugees are exposed to new environments in receiving countries have been 

previously termed “the healthy immigrant effect.”3–5

Over the last few decades, substantial social and epidemiologic changes on the African 

continent have shifted health concerns to include the increased prevalence of non-

communicable conditions like obesity, dyslipidemia, diabetes, hypertension, and smoking 

that lead to cardiovascular disease.6–8 Prior studies have suggested that CVD risks are of 

particular concern among African refugees settling in affluent host countries like the U.S.9,10 

These new risks result from the combination of genetics and a new environment that brings 

with it new diet, activities, and habits. Somali immigrants are one of the largest populations 

of African immigrants in the U.S., but their CVD risk factors have not been well 

documented.11,12 The largest and longest-standing population of Somali immigrants and 

refugees in the U.S. is in Minnesota, primarily in the metropolitan area of Minneapolis and 

St. Paul (MSP). In 2001, approximately 10,000 Somalis lived in Minnesota. According to 

the American Communities Survey (ACS), approximately 21,000 Somalis lived in 

Minnesota in 2011–13.13 The population continues to be fast-growing due to births, 

continued refugee resettlement, and secondary migration of U.S. Somalis to Minnesota. 

Thus, according to ACS data, there were roughly 27,000 Somalis living in Minnesota in 

2016.14

Several prior studies have suggested that CVD risks might be of concern among Somali 

immigrants and refugees, but results have been mixed. Surveys in United States, Norway, 

Finland, and New Zealand have reported high rates of overweight and obesity in female 

Somali immigrants.15–17 In a recent systematic chart review from a clinic system in 

Minnesota, high rates of obesity, pre-diabetes, and diabetes were also reported.12 In a 

detailed 2009 survey of smoking habits in the Somali community, cigarette use was 44% 

among men while only 4% among women. Comparing Somali immigrants’ CVD risk and 

major heart disease outcomes with long-term residents in Canada, between 2002 and 2011, 

Somali immigrants had significantly lower incidence of major cardiovascular events than 

long-term Canadian residents and many other Canadian immigrant groups.18 Similarly, 

Somalis appeared overall healthier in a self-report survey comparing the CVD risk factors 
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among six different groups of African immigrants in Minnesota.19 These mixed findings 

suggest a need for further exploration of health and risk factors among Somalis immigrants.

Methods

To understand the CVD risks facing the Somali community in the MSP metropolitan area, 

we conducted a cross-sectional epidemiologic study of 1,156 Somalis residing in MSP from 

late 2015 through early 2016. We obtained anthropometric, survey, and laboratory data about 

demographics, CVD risk factors, acculturation, and social factors. Our efforts were inspired 

by a 2001 study of CVD risk among a cluster-randomized sample of 253 Somalis residing in 

Minneapolis, conducted by members of our study team.20 Our aim in the current study was 

to determine the areas of greatest concern for CVD risk and of greatest potential for 

prevention within the Somali community. The Institutional Review Board of the 

HealthPartners’ Institute reviewed and approved this study. Participants signed written 

informed consent translated into Somali for non-English speakers.

Community-Based Participatory Research

To ensure respectful and culturally-informed study processes, we employed community-

based participatory research techniques (Table 1).21 Engagement began prior to grant 

submission, as the study team met with community leaders to identify mutually beneficial 

goals and priorities, which were written into the research proposal. To ensure the study 

maintained fidelity to community needs and priorities, researchers regularly met with 

community leaders, including those with public health experience. Our community partners 

shared important cultural insights and assisted in the recruitment of other community 

members for listening sessions with Somali community leaders and liaisons. To provide a 

broader base of opinion and consultation, we developed a Community Advisory Panel 

(CAP) that included members of the listening sessions as well as Somali media, medical, 

and religious leaders identified by our community partners. After extensive explanations of 

the purpose and methods of the study, CAP members assisted in the development of study 

procedures, including adapting previously developed survey questions for cultural relevance. 

They also consulted on acceptable means of obtaining survey, anthropometric and laboratory 

data, including the engagement of gender and ethnicity-concordant Community Health 

Workers (CHW’s) and the use of finger-stick blood spots rather than venous blood samples. 

As the study proceeded, CAP members were briefed roughly quarterly about details of study 

progress, offering their interpretations and advice on surmounting challenges encountered, 

primarily with recruitment. As results were finalized, the CAP received presentations and 

helped disseminate results to the Somali community.

Participants and Data Collection

Since their original arrival in the mid-1990s, the Somali population has grown and spread 

throughout the MSP metropolitan area while remaining somewhat culturally isolated. The 

study team and partners therefore determined that respondent-driven sampling (RDS) was 

the most appropriate sampling strategy for our study. RDS is a chain-referral sampling and 

recruitment process appropriate for use with hidden populations or those for whom no 

adequate sampling frame exists.22 RDS can produce an asymptotically unbiased sample 

Westgard et al. Page 3

J Immigr Minor Health. Author manuscript; available in PMC 2022 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



even in the presence of complex ethnographic issues.23 RDS recruitment begins with a small 

convenience sample of “seed” individuals as initial participants.24 Members of the study 

team recruited eleven seed participants (age ≥ 18, balanced between men and women across 

a range of ages) from social connections in the local Somali community. “Seeds” were asked 

to identify and recruit the first “wave” of additional participants from their social networks, 

who were then asked to recruit from their social networks, and so on. Theory and RDS best-

practices guided our decisions about the initial number of seeds, the number of social 

contacts each participant could recruit (from 3 to 5 depending on the wave), and the 

minimum number of recruitment waves to complete from each seed (5 to 7) in order to 

approach a random sample.22,23,25,26 Participation and recruitment were each incentivized 

with department store and VISA gift cards. Trained ethnicity- and gender-concordant CHWs 

conducted face-to-face interviews in Somali or English, recording anthropometric 

measurements and obtaining blood-spot samples. Consistent with RDS best practices, 

recruitment was monitored and adjusted to ensure representativeness as the study proceeded. 

We ultimately recruited 1,156 Somali adults residing in the MSP metropolitan area, 

obtaining a participation rate of 61% (Supplemental Table 4). With 21,000 adult Somalis in 

MSP around 2012, this sample represents about 5.5% of the population.

Measures

Anthropometric measures included height, weight, waist circumference, and blood pressure 

(BP) from which we derived and computed variables (Table 2). Interviews and physical 

measures were obtained in the participant’s home or a convenient and private community 

site. CHW’s measured height and weight (shoes off and lightly clothed with Seca Portable 

Stadiometer and Scale). Waist circumference was measured standing up, over bare skin, at 

the narrowest level between the superior borders of the iliac crest and below the 10th rib. A 

sphygmomanometer with appropriately-sized arm cuff was used to measure 3 consecutive 

BP measurements while each participant rested quietly in a seated position for 5 minutes and 

once the participant’s maximum inflation level was determined. The averages of 3 systolic 

blood pressure (SBP) and 3 diastolic blood pressure (DBP) outputs were recorded. Blood 

samples were obtained for measures of diabetes (hemoglobin A1c) and cholesterol (total and 

high density lipoprotein). Finger-stick samples were collected on bloodspot cards and 

analyzed by Core Medical Laboratories, LLC (Lee’s Summit, Missouri).27,28

Analysis

We report the percentage of participants in the sample with each health condition, as 

determined by survey, anthropometric, and lab measures, weighted to the age and sex 

distribution of the Somali population of the MSP metropolitan area in the closet three 

year28combined American Communities survey (Figure 1), after adjusting for clustering. 

Pregnant women (16) were excluded from analyses of physical and laboratory data.

Clustering in the study resulted from our use of RDS. Such clustering of observations means 

that, for statistical testing purposes, effective sample sizes are smaller than the observed 

sample sizes. While this is known to lead to underestimation of standard errors, it generally 

does not result in any significant mis-estimation of means.29–33 In addition to clustering due 
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to the similarities of individuals in social-networks, RDS leads to a sample in which an 

individual’s likelihood of being included depends on the size of the social network from 

which they are being recruited, and the efficiency of recruitment within that network. To 

correct for this, we used RDSAT 7.1 software34 to generate individual-level sample weights 

that are inverse to the probability of an individual being included in the sample and re-scaled 

so the total weighted sample size equals the original unweighted sample size. Sampling 

weights were informed by respondent estimates of their social network size, estimates of the 

size of the total population, and information about connections between respondents. The 

resulting weights range from 0.14 to 9.32.

Results

Sample Characteristics

Females represented 62% of the study sample (Table 3). The average length of residence in 

the U.S. was 7 years for men and 8 years for women. Educational attainment was 

predominately less than a high school degree (61% of men and 75% of women), with 

completion of a high school degree being the next most frequent category (24% of women 

and 35% of men). Less than 2% of women and less than 4% of men had attained any college 

or higher education. Labor force participation, either full- or part-time was 45% among 

women and only 35% among men. Among women, only 30% of our sample reported 

fluency in English language, while 45% of men reported fluency. Women in our sample 

reported both higher levels of health insurance coverage (either private or publicly provided) 

and having a regular primary care provider (80% and 52%, respectively) than did men (72% 

and 30%, respectively).

CVD Risk Factors

We found that 21% of females in our sample were pre-hypertensive, while another 18% had 

frank hypertension (Table 4). These proportions were higher among men, 27% and 29%, 

respectively. Prediabetes was 21% among women and 25% among men, while frank 

diabetes was 15% and 21%, respectively. Dyslipidemia rates of low HDL were 49% among 

males and 32% among females, while rates of hyperlipidemia were 63% among females and 

49% among males. While 25% of females were overweight, based on their BMI, this was 

true for 29% of males. In contrast, obesity was more than twice as high among females 

compared to males (57% vs 24%). Only 30% of females and 39% of males met American 

Heart Association guidelines for getting at least 150 minutes/week of moderate to vigorous 

physical activity.35 Females were more than twice as likely as males to have a waist 

circumference that put them at elevated risk of CVD (85% and 40%, respectively). Only 2% 

of females reported being current smokers, while this was true of 15% of males. The 

proportion of individuals with more than three CVD risk factors was 72% among females, 

and 47% among males. Self-reported history of CVD was 5% among females and 7% 

among males.
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Discussion

This is the first major epidemiologic study to describe the prevalence Somali immigrant and 

of CVD risk factors in a refugee community in the U.S. Our data suggest that among adult 

Somalis in the MSP metropolitan area there is a substantial prevalence of overweight, 

obesity, diabetes, low physical activity, and CVD risk.36 Comparing our data to the National 

Health and Nutrition Examination Survey, several contrasts are evident.37 Most notably, the 

prevalence of diabetes was higher in both Somali women (14.6%) and men (21.2%) than for 

women and men nationally overall (12.6%, 15.9%). The prevalence of physical activity was 

also lower in both Somali women (30%) and men (39%) than for women and men nationally 

overall (43%, 46%). Though rates of overweight by among Somalis (24.5% women, 29% 

men) were somewhat lower than national averages (27.2% women, 36.7% men), the rate of 

obesity among women was notably higher (56.8% vs 41.5%). Similarly, the rate of 

dyslipidemia among Somali women (62.5%) was substantially higher than the national rate 

for women overall (53.4%). The prevalence of obesity and dyslipidemia among Somali men, 

and the prevalence of hypertension and smoking among both genders was lower than 

national rates.

As previously noted, the currently study was inspired by a 2001 effort conducted by 

members of our study team. These studies used comparable measures, survey questions, and 

definitions of cardiovascular disease risk factors (supplemental materials). Due to different 

sampling methodologies, the potential unaccounted participation of individuals in both 

studies, and an evolving population with ongoing in-migration, formal statistical 

comparisons between the studies are not possible. However, given that the 2001 study 

constitutes the most similar epidemiologic survey of the Somali population to date, it 

provides a useful reference point. To facilitate descriptive comparisons between these two 

serial cross-sectional surveys, we also weighted the 2001 sample to the age and sex 

distribution of the Somali population of the MSP metropolitan area in the American 

Communities Survey (Figure 1).

Prehypertension was minimally higher for women and lower for men in our study (Table 3 

and Supplement Table 3), while rates of hypertension were more than twice as high for men 

and women. While prediabetes was slightly higher in the current study, rates of diabetes 

were more than twice as high for both males and females. Rates of low HDL improved 

among males, while rates of dyslipidemia are higher among women in 2015. Rates of 

overweight were slightly lower in our 2015 study, while rates of obesity and physical 

inactivity were substantially higher among both men and women. Overall smoking rates 

were similar in both studies. The proportion of individuals with more than three CVD risk 

factors was slightly lower for males and slightly higher for females in the 2015 sample. 

While no females in the 2001 study had a history of CVD, nearly 5% did in 2015, and the 

number of males with CVD nearly was nearly twice as high. While some CVD risk factors 

were substantially higher in the 2015 sample, the rates are still lower than in the U.S. 

population overall for whom 36.6% of individuals have some form of CVD.36

Demographic characteristics of the population may have also changed. The average length 

of residence in the U.S. was about 4 years in 2001 and 8 years in 2015, suggesting the 
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ongoing addition of new immigrants and refugees to the population. The proportion of the 

sample populations with high school education was higher in 2015, and the proportion who 

had a college or advanced degrees was substantially lower. Self-reported fluency in English 

was lower in the 2015 sample. Education and fluency differences were more prominent for 

males. Rates of health insurance and established primary care were slightly lower in the 

2015 sample. Though concerning, connections to and enrollment in services may decline as 

individuals reside in the U.S. for longer periods and lose organized assistance offered to new 

refugees and immigrants.38 These differences in demographics and social factors may 

contribute to differences in CVD risk factors. The potential increases in the rates of 

hypertension, diabetes, and obesity, and physical inactivity noted above parallel results from 

a prior clinic study12 as well as general trends among other minorities experiencing health 

disparities in the U.S.39,40

Limitations

The primary limitation of our study is its respondent-driven sample. RDS can vary in 

relation to individuals’ willingness to participate and recruit, which may be related to their 

particular social positions. We experienced similar variability as well as difficulty recruiting 

young men due to concurrent FBI investigations in Minnesota of potential links between 

some Somalis and terrorist groups. With CAP input, we initiated additional young male 

seeds and CHW interviewers encouraged their recruitment to enhance sample 

representativeness even prior to RDS statistical weighting.

The study is also potentially limited by its use of dried blood spot lab data instead of venous 

blood samples. Our use of dried blood spot tools for lab sampling resulted from our listening 

sessions and CAP recommendations based on cultural concerns about obtaining and storing 

larger volume blood samples. Though early generation blood spot tools had some variability, 

relatively recent techniques have demonstrated improved reliability and concordance with 

lab measures from venous blood samples as well as practical utility in large epidemiologic 

studies.27,28

Finally, comparability with data from the NHANES and 2001 Somali community studies is 

limited by differences in study methodologies. To fully account for changing cultural and 

environmental forces that might contribute to CVD risk, a longitudinal cohort study would 

be preferable. Though we have standardized sample data to ACS age and sex estimates of 

the Somali population in MSP, differences between the two samples on other characteristics 

may be attributable to changes in either the prevalence of those characteristics or the 

composition of the underlying population or both. Due to our inability to distinguish 

between these factors, we remain uncertain as to the significance and causes of these 

potential trends.

Conclusion

The substantial and potentially increasing prevalence of CVD risk factors among Somali 

immigrants need to be considered against environment and population health changes in the 

U.S. as well as evolving immigration patterns, as individuals shift from new immigrant and 
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refugee status to more stable situations. The unique aspects of Somali culture and Muslim 

religion may contribute to cohesive families and communities with unique diet and 

activities, but overall the refugee experience is associated with low socioeconomic status due 

in part to challenges of fluency, acculturation, education, and employment that can influence 

both good and detrimental health habits, a topic beyond the scope of the current paper.38

This study highlights the need to focus on CVD risk prevention, detection and treatment 

across the Somali population, including obesity and dyslipidemia among women, smoking 

among men, as well as diabetes and physical inactivity among both. Focused efforts to 

maintain insurance and primary-care relationships within the Somali community may allow 

for the improvement of risk profiles through good clinical care. Further research may also 

improve understanding and interventions upon environmental and behavioral factors that 

contribute to CVD risk among Somali refugees and immigrants. Ultimately, innovative 

public health solutions on the part of the community, institutions, and providers will be 

needed to prevent worsening CVD risks and future adverse outcomes in the Somali 

population.41–44

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: 
Age and Gender distributions weighted by US Census Community Data

Westgard et al. Page 11

J Immigr Minor Health. Author manuscript; available in PMC 2022 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Westgard et al. Page 12

Table 1:

Study Execution of CBPR Principles, 2015–2016

Community Based Participatory 
Research Principle

Study Strategy

Recognize Community as a unit of 
identity

Community leaders, Somali media, community’s medical and religious leaders actively engaged 
throughout the study. The enhanced social link recruitment strategy allowed metro wide participations 
beyond the community’s major residential areas.

Facilitates collaborative 
partnerships in all phases of the 
research

Shared decision-making strategy community team members throughout the study. Community research 
partners written into grants and hired at management levels to assist in study administration.

Promotes a co-learning and 
empowering process that attends to 
social in-equalities

Collaborative team and community meetings provide opportunities for both researchers and community 
members to learn from each other. Researchers learning cultural nuances pertaining to the study, while 
community members learn the procedures and policies of conducting community research.

Involves a cyclical and iterative 
process

Study team is developing the scientific research skill of the community through mentoring and research 
skill building of doctorate public health students from the study population. NIH supplement grant to 
develop community researcher skills. Study employed numerous staff members. The team also aims to 
sustain established relationships for long term commitments and explore next steps after data is 
analyzed.

Builds on strength and resources 
within the community

Community researchers are part of all meeting groups and actively participate in all regular meetings. 
Major decisions regarding the study are made during these meetings

Disseminates finding and 
knowledge gained to all partners

Feedback provided orally to ALL study participants to inform them on their bio results and CVD risk 
factors through a phone call by a well-respected and well known Somali physician from the community 
who is also part of the research study team.
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Table 2:

CVD Risk Factor Measures, 2015–2016

CVD Risk Factors

Hypertension (HTN)

Pre-Hypertension 130/80mmHg ≤ BP <140/90mmHg

Hypertension Self-report of diagnosis or BP>140/90mmHg

Diabetes

Pre-Diabetes 5.7% ≤ HgbAlc < 6.5% and self-report denying diagnosis and not on DM meds

Diabetes Self-report of diagnosis or HgbAlc ≥ 6.5%

Dyslipidemia

Low HDL Men<40 mg/dl, Women<50 mg/dl

Dyslipidemia Self-report of diagnosis or TC/HDL ratio ≥ 5 (male), ≥ 4.5 (female), or TC ≥ 200 mg/dl

Body mass index (BMI) Weight (kg)/Height (M2)

 Overweight BMI 25–29.9

 Obese BMI ≥30

Waist circumference (WC) WHO indicator cut-points

 Increased CVD risk Men>=94cm, Women>=80cm

Smoker “Yes” response to “Do you currently smoke tobacco on a daily basis or less than daily…?”

Physical Activity Self-report of obtaining at least 150 minutes/wk of moderate or vigorous physical activity*

Physical Inactivity Self-report of work or leisure exercise less than 5 times per month**

≥3 CVD risk factors ≥ 3 of the risk factors above

History of CVD Self-report of diagnosis of heart disease

*
Survey data obtained using the World Health Organization’s General Physical Activity Questionnaire as adapted based on CAP input for use in an 

urban Somali immigrant population. Calculated and reported according to the AHA 2020 measure of ideal physical activity.

**
Physical inactivity data as calculated according to the World Health Organization’s General Physical Activity Questionnaire for comparison with 

2001 Somali CVD Study data.
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Table 3:

Sample Demographics, 2015–2016

Female Male

Proportion of Sample 62.97% 37.03%

Years of US Residence 8.41 7.32

Mean Educational Status

Less than High School 75.17% 60.76%

High School 23.56% 34.98%

College 1.24% 3.25%

Graduate/Professional 0.00% 0.64%

Employed Currently 44.95% 34.82%

Health Insurance, yes 79.90% 71.70%

Primary care, yes 52.14% 29.78%

Fluent in English 30.14% 44.60%
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Table 4:

Modifiable CVD Risk Factors by Gender in Somali Adults, 2015–2016

CVD and Risk Factors Female Male

Hypertension (HTN)

Pre-Hypertension
(BP≥130/80mmHg and BP<140/90 mmHg)

21.49% 27.04%

Diagnosis or BP>140/90 mmHg 17.76% 29.18%

Diabetes

Pre-Diabetes
(HgbAlc ≥5.7% & HgbA1c <6.5%)

20.92% 24.94%

Diagnosis or HgbA1c≥6.5% 14.56% 21.08%

Dyslipidemia

Low HDL (Men<40 mg/dl, Women<50 mg/dl) 49.20% 31.54%

Diagnosis or Total Cholesterol/HDL Ratio (Men>5, Female>4.5) or
Total Cholesterol >200 mg/dl

62.54% 49.00%

Diagnosis, Total Cholesterol >= 200 mg/dl, or High ratio of Total of Cholesterol/HDL 62.54% 49.00%

Body mass index

Overweight (BMI 25–29.9 kg/m2) 24.54% 28.96%

Obese (BMI ≥30 kg/m2) 56.82% 23.96%

Waist circumference

High risk (Men≥94 cm, Women≥80 cm) 85.21% 40.02%

Smoker 1.98% 14.66%

Physical Activity 30.43% 38.63%

Physical Inactivity 75.04% 69.55%

≥3 CVD risk factors 71.62% 46.60%

History of CVD 4.86% 6.87%
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