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Background-—Racial/ethnic minorities, especially non-Hispanic blacks, in the United States are at higher risk of developing
cardiovascular disease. However, less is known about the prevalence of cardiovascular disease risk factors among ethnic sub-
populations of blacks such as African immigrants residing in the United States. This study’s objective was to compare the
prevalence of cardiovascular disease risk factors among African immigrants and African Americans in the United States.

Methods and Results-—We performed a cross-sectional analysis of the 2010 to 2016 National Health Interview Surveys and
included adults who were black and African-born (African immigrants) and black and US-born (African Americans). We compared
the age-standardized prevalence of hypertension, diabetes mellitus, overweight/obesity, hypercholesterolemia, physical inactivity,
and current smoking by sex between African immigrants and African Americans using the 2010 census data as the standard. We
included 29 094 participants (1345 African immigrants and 27 749 African Americans). In comparison with African Americans,
African immigrants were more likely to be younger, educated, and employed but were less likely to be insured (P<0.05). African
immigrants, regardless of sex, had lower age-standardized hypertension (22% versus 32%), diabetes mellitus (7% versus 10%),
overweight/obesity (61% versus 70%), high cholesterol (4% versus 5%), and current smoking (4% versus 19%) prevalence than
African Americans.

Conclusions-—The age-standardized prevalence of cardiovascular disease risk factors was generally lower in African immigrants
than African Americans, although both populations are highly heterogeneous. Data on blacks in the United States. should be
disaggregated by ethnicity and country of origin to inform public health strategies to reduce health disparities. ( J Am Heart Assoc.
2020;9:e013220. DOI: 10.1161/JAHA.119.013220.)
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C ardiovascular disease (CVD) is the leading cause of
death in the United States and worldwide. Nearly 30% of

all US deaths are attributed to CVD.1 Approximately 40% of
the US population will have some form of CVD by 2030.2

Direct and indirect CVD- and stroke-related medical costs are
expected to increase to nearly $918 billion by 2030 from
$317 billion in 2013.1

Racial/ethnic minorities in the United States are at higher
risk of developing CVD.3 Particularly, non-Hispanic black adults,
hereafter called blacks, bear a disproportionate burden of CVD
risk factors compared with non-Hispanic white adults1,4

Although the CVD prevalence in blacks has been relatively
well-examined, less is known about ethnic sub-populations of
blacks such as African immigrants residing in the United States.
The African immigrant population, one of the fastest growing
immigrant groups in the United States, has doubled since 1970,
to an estimated 2.1 million in 2015.5 Despite their increasing
presence, African immigrants are still understudied and data on
African immigrants are traditionally aggregated with their
African American or foreign-born black counterparts.6 Previous
research has shown that even though African immigrants are
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generally more educated than US-born people and other
immigrants,7 African immigrants tend to have worse car-
diometabolic health profiles than their African American
counterparts.8,9 However, data on this phenomenon are
conflicting. In some studies, African immigrant men were more
likely to have prediabetes (evidenced by abnormal glucose
tolerance) or diabetes mellitus than African American men.8,9

However, in other studies, African immigrants had lower odds
of obesity10 and a lower prevalence of diabetes mellitus11 than
their US-born African American counterparts. Other studies
comparing CVD risk factors in foreign- and US-born blacks have
observed higher odds of diabetes mellitus, lower odds of
obesity12 and lower odds of hypertension13 in foreign-born
blacks. These studies, however, failed to disaggregate the data
on the different foreign-born black ethnicities. Thus, the results
cannot be attributed to African immigrants.

Studies on the prevalence of CVD risk factors among
African immigrants have examined African immigrants based
on their geographical location.14,15 However, limited epidemi-
ological data exist on the prevalence of CVD risk factors
among African immigrants using nationally representative
data sets.6 An in-depth examination of the prevalence of CVD
risk factors among African immigrants may inform culturally
targeted public health interventions. Additionally, it is unclear
how the prevalence of CVD risk factors in African immigrants
compares to that of African Americans. Thus, the purpose of
this study was to investigate ethnic differences in the
prevalence of hypertension, diabetes mellitus, overweight/
obesity, hypercholesterolemia physical inactivity, and current

smoking among African immigrants and African Americans.
Among African immigrants, we examined the prevalence of
the CVD risk factors by length of US residence. We also
compared the prevalence of the CVD risk factors between
African immigrants with a longer length of US residence and
African Americans. We hypothesized that using a nationally
representative data source, there would be a significantly
lower prevalence of CVD risk factors among African immi-
grants compared with African Americans. We hypothesized a
lower prevalence of CVD risk factors in African immigrants
because prior literature comparing foreign- and US-born
people has shown a health advantage in the foreign-born
people.16–18 We also hypothesized that African immigrants
who had a longer length of US residence (≥10 years) will have
a higher prevalence of CVD risk factors compared with those
with a shorter length of US residence (<10 years) and that the
prevalence of CVD risk factors among African immigrants with
a longer length of US residence would be similar to that of
African Americans. This is to determine whether the healthy
immigrant effect exists in this population. The “healthy
immigrant effect” is the phenomenon where immigrants are
healthier than their native-born counterparts on arrival or
shortly after migrating,19 however, with increasing length of
residence in their new country, the immigrants’ health profile
worsens and resembles that of the native-born people in their
new country.20

Methods

Data Source and Study Population
The data used in this study are publicly available from the
National Health Interview Survey (NHIS) website.21 Statistical
code for the results can be made available from the
corresponding author upon reasonable request. The NHIS,
which is administered by the National Center for Health
Statistics (NCHS), is a cross-sectional, nationally represen-
tative study of civilian non-institutionalized US adults who are
≥18 years.22 The NHIS uses a complex multistage probability
design including clustering, stratification, and differentiation
with an oversampling of blacks (primarily African Americans),
Hispanics, and Asians. However, the sampling weights used
for the analyses do not account for the ethnic and nativity
differences among blacks. Thus, the probability of selection
may differ between African immigrants and African Ameri-
cans because recruitment strategies were not targeted
toward immigrants, leading to underrepresentation in African
immigrants.

Approximately 45 000 households and about 110 000
people are interviewed annually.23 Information on sociode-
mographic characteristics, health indicators, and healthcare
use are obtained via face-to-face interviews in English and

Clinical Perspective

What Is New?

• This study compares cardiovascular disease risk factor
prevalence between African immigrant and African Ameri-
can adults in the United States.

• The age-standardized prevalence of cardiovascular disease
risk factors were significantly lower among African immi-
grants compared with African Americans.

• African immigrants were more likely to be younger,
educated, and employed but were less likely to be insured
than African Americans.

What Are the Clinical Implications?

• Because of current trends in migration, healthcare providers
should be aware of the ethnic diversity of the black
population in the United States.

• Healthcare providers should consider the impact of birth-
place, socioeconomic status, healthcare access, and cul-
tural differences on the prevention and management of
cardiovascular conditions.
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Spanish. One adult per household is randomly selected to
complete the Sample Adult Module and provide detailed
information on health status, use of healthcare services, and
health behavior.22 A detailed description of the design and
methodology of the NHIS is published elsewhere.22,23

The Research Ethics Review Board of the National Center
for Health Statistics (current protocol #2018-01) and the US
Office of Management and Budget (current control 0920-
0214) support the conduct of the NHIS by maintaining its
approval. Oral informed consent was given by all participants
before their participation. This study was exempted from
institutional review board review because it used deidentified
data available in the public domain published by the NCHS.

Participants
All people who self-identified as black and born in Africa were
considered African immigrants. These included respondents
who were naturalized citizens, legal permanent residents,
refugees, undocumented immigrants, and those on visas,
including students or guest workers. Specific information on
countries of origin was not used for analysis; this is protected
data and not publicly available.22 People who self-identified as
black and born in the United States were considered African
Americans. People who self-identified as black and born in the
Caribbean or Europe were not included in this study.

Outcomes
The outcomes of interest were self-reported hypertension,
diabetes mellitus, overweight/ obesity, hypercholesterolemia,
physical inactivity, and current smoking status. Hypertension,
diabetes mellitus, and hypercholesterolemia were defined by
the respondents’ response to the dichotomized question
posed as follows: “Have you ever been told by a doctor or
healthcare professional that you had:” “hypertension, also
called high blood pressure?” “diabetes, or sugar diabetes?” or
“high cholesterol?” For those with an affirmative response to
diabetes mellitus, the diabetes mellitus outcome was
restricted to type 2. Body mass index (BMI) was calculated
using respondents’ self-reported height and weight, without
shoes. The BMI categories used to define overweight/obesity
were based on the National Institutes of Health cut-offs.
Based on these classifications, BMI between 18.5 and
24.9 kg/m2 is classified as normal weight, and BMI between
25.0 and 29.9 kg/m2, and >30 kg/m2 are considered
overweight and obese, respectively.1 The overweight and
obese BMI categories were combined into one category, and
BMI was analyzed as a dichotomous outcome (overweight/
obese versus normal weight). People in the total sample who
were underweight (1%; 2% African immigrant, 1% African
American), were excluded from the analysis. Current smoking

was defined as an affirmative response to the question: “Do
you now smoke cigarettes every day, some days, or none at
all?” among people who assented to having “ever smoked at
least 100 cigarettes in [their] entire life.” Physical activity was
defined based on participants’ responses to questions
inquiring how often and how long during their leisure time
they engaged in at least 10 minutes of vigorous-intensity
activities or light-to-moderate activities. Participants were
classified as physically inactive if they reported engaging in no
physical activity or <150 minutes a week of light-to-moderate
physical activity and <75 minutes a week of vigorous physical
activity or an equivalent combination of the 2. Using the 2008
adult physical activity guidelines which were in effect during
data collection, when obtaining the equivalent amount of
moderate and vigorous intensity physical activity, vigorous
intensity activity in minutes accounted for twice the estimate
of minutes of moderate intensity physical activity.24

Covariates
We examined the following variables as covariates: age in
years (continuous), sex (male/female), marital status (mar-
ried/cohabitating or not currently married/cohabitating),
employment status (employed/not employed), insurance
status (with/without health insurance), educational status
(high school and below, college, and graduate school), a usual
place to go for health care when sick (yes/no), length of US
residence for African immigrants (<10 years and ≥10 years),
and Poverty Income Ratio (PIR) as a proxy for income status.
The PIR, defined as the ratio of income to poverty, was
obtained by dividing the midpoint of an individual’s family
income by the poverty threshold for that respective year.25

The PIR was categorized into poor (PIR <1), near poor (PIR 1
to 2), and not poor/near poor (PIR >2). A PIR of <1 means
that a person is <100% below the federal poverty level/
threshold.

Statistical Analysis
Taking into consideration the complex survey design, sample
weights, and sampling design parameters, we pooled data
from the NHIS surveys for the years 2010 to 2016 to improve
the reliability of our estimates. Using the NCHS guidelines for
combining NHIS data, the Sample Adult and Person-Level files
for each of the years were merged and sampling weights
adjusted to account for pooling the data.26 We considered
2013 the midpoint of the 2010 to 2016 period, consistent
with NCHS recommendations.27

Participants with missing data on all outcomes (n=15) and
those who had a history of stroke (n=7535) or coronary heart
disease (n=11 966) were excluded from analysis. Character-
istics of the sample were summarized using weighted
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descriptive statistics; design-adjusted chi-square and t tests
were used to test for differences in categorical and contin-
uous sociodemographic factors, respectively, between African
immigrants and African Americans.

We considered multiple potential confounders of the
relationship between African-descent ethnic group status
(African American versus African immigrant) and the CVD risk
factors, which included age, sex, marital, employment,
insurance, educational, and income status as well as a usual
place to go for health care when sick. These variables are
well-established in the literature.1,28,29 We used generalized
linear models with a Poisson distribution and a logarithmic
link with linearized variance estimation and controlled for
these confounders in the fully adjusted models. We deter-
mined the best model using backward model selection with
exclusion at the 0.05 level for all 6 outcomes. The best model
was the fully adjusted model. This was confirmed using the
best subset selection approach using the lowest Akaike
Information Criterion as the criterion for model selection. The
results of the age-adjusted and fully adjusted generalized
linear models are found in Table S1. The age distribution
among the participants differed by African-descent ethnic
group; we therefore used age-standardization to account for
this difference in further analyses.

We examined potential effect measure modifiers of the
relationship between African-descent ethnic group and the
CVD risk factor prevalence in 2 ways. We included the
interaction term consisting of the product of African-descent
ethnic group with age in one model, and the product of
African-descent ethnic group and sex in another model. Since
the interaction terms were non-significant, we did not present
stratified results.

For age-standardization, we used the direct method of
standardization with the 2010 US population, with the age
groups of 18 to 25, 25 to 44, 45 to 64, 65 to 74, and
≥75 years as the standard,30 using estimates obtained by the
US Census Bureau. Per NCHS guidelines,31 we used the Stata
command: svy: mean with the options stdize and stdweight, to
obtain estimates of the age-standardized prevalence with
standard errors of the self-reported outcomes of hyperten-
sion, diabetes mellitus, overweight/obesity, hypercholes-
terolemia, physical inactivity, and current smoking by
African-descent ethnic group. To compare the prevalence of
the self-reported CVD risk factors between African immigrants
and African Americans, we used the non-linear combination
post-estimation command nlcom, to estimate the age-
standardized prevalence ratios with their 95% CI by African-
descent ethnic group and sex.

To test the “healthy immigrant effect” hypothesis that
African immigrants with ≥10 years of residence have a similar
burden of CVD risk factors as African Americans, we stratified
African immigrants into <10 versus ≥10 years of US

residence and compared the age-standardized prevalence of
CVD risk factors with prevalence ratios of African immigrants
with ≥10 years of US residence to that of African Americans.
The svy subpop option in Stata was used to restrict the
analyses to the African immigrant subgroup. We did not fit an
interaction term in the model for the association between
African-descent ethnic group and CVD risk factors because
length of residence only applies to African immigrants.
Results were considered statistically significant at a 2-sided
alpha (a) level of ≤0.05. Data analyses were performed with
Stata 14 IC (Stata Corporation, College Station, Texas).

Results

Sociodemographic Characteristics
We included all NHIS participants (N=29 094) who were
African immigrants (n=1345) or African Americans
(n=27 749). Table 1 provides details of the sociodemographic
characteristics of the sample. Almost 60% of African Amer-
icans were women compared with 46% of African immigrants.
Sociodemographic differences by sex and African-descent
ethnic group are described in Table S2. African immigrants
had a mean (�SE) age of 39 (�0.4) years and were on
average 6 years younger than African Americans. African
immigrants (44%) were more likely to be married than African
Americans (24%; P<0.001). Although African immigrants were
significantly more likely to have a bachelor’s degree or higher
(39% versus 20%; P<0.001) and be employed (73% versus
57%; P<0.001) compared with African Americans, there was
no difference in poverty status between the 2 groups. African
immigrants were less likely than African Americans to have
health insurance (72% versus 82%; P<0.001) and to have a
usual place to go when sick (72% versus 85%; P<0.001).
Among African immigrants, 58% had lived in the United States
for ≥10 years.

Prevalence of CVD Risk Factors
Overall, the prevalence of CVD risk factors was lower in
African immigrants compared with African Americans (Figure).
The prevalence of the CVD risk factors by sex and African-
descent ethnic group are shown in Figure S1. African
immigrants had significantly lower prevalence of hyperten-
sion, diabetes mellitus, overweight/obesity, hypercholes-
terolemia, and current smoking compared with African
Americans (Table 2). The age-standardized prevalence of
hypertension in African immigrants was 22% compared with
32% in African Americans (P<0.01). The age-standardized
diabetes mellitus prevalence in African immigrants was 7%; in
African Americans, it was higher at 10% (P<0.01). The
overweight/obesity prevalence in African immigrants was
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61%; African Americans had a significantly higher prevalence
at 70% (P<0.01). The high cholesterol prevalence was higher
in African Americans (5%) compared with African immigrants
(4%) (P<0.01). African Americans were �5 times more likely
to be current smokers compared with African immigrants
(19% versus 4%; P<0.01). However, there was no significant
difference in physical inactivity levels between African immi-
grants (53%) and African Americans (55%).

Differences in the prevalence of the CVD risk factors were
also observed when stratified by sex. (Table 2). African

immigrant womenwere less likely to report having hypertension
(prevalence ratio [PR] 0.65; 95% CI: 0.55–0.75), diabetes
mellitus (PR: 0.56; 95%CI: 0.33–0.80), overweight/obesity (PR:
0.82; 95% CI: 0.74–0.89), or current smoking (PR: 0.12; 95% CI:
�0.04–0.28) compared with African American women. African
immigrant men were less likely than their African American
counterparts to have hypertension (PR: 0.74; 95% CI: 0.63–
0.85), hypercholesterolemia (PR: 0.64; 95% CI: 0.36–0.91), or
be current smokers (PR: 0.27; 95% CI; 0.20–0.34). African
American women had a higher prevalence of overweight/

Table 1. Sociodemographic Characteristics of African Immigrants and African Americans in the 2010 to 2016 National Health
Interview Surveys*

Characteristics (%) Total African American African Immigrant P Value

Weighted n 11 359 578 10 821 022 538 556

Unweighted n 29 094 27 749 1345

Age, y, mean (�SE) 45.8 (�19.0) 44.6 (�0.2) 38.9 (�0.4) <0.001

Sex

Women 59.3 59.9 46.2 <0.001

Men 40.7 40.1 53.8

Married

Not married 75.5 76.4 56.3 <0.001

Currently married 24.5 23.6 43.7

Education

≤High school graduate 44.4 45.2 28.8 <0.001

Some college 35.0 35.1 32.1

≥Bachelor’s degree 20.6 19.7 39.1

Poverty category

Poor (PIR <1) 22.5 22.5 21.8 0.880.88

Near poor (PIR 1–2) 19.4 19.4 19.6

Not poor/Near poor (PIR >2) 58.1 58.1 58.6

Employment status

Unemployed 42.3 43.1 27.5 <0.001

Employed 57.7 56.9 72.6

Health insurance status

Not covered 17.5 17.0 27.2 <0.001

Covered 81.9 82.4 71.7

Don’t know 0.7 0.7 1.0

Have a usual place to go when sick

Do not have a usual place 15.7 15.1 28.5 <0.001

Have a usual place 84.3 84.9 71.6

Length of US residence

<10 y . . . . . . 42.0

≥10 y . . . . . . 58.1

PIR indicates poverty-income ratio.
*Weighted sample sociodemographic characteristics presented.
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obesity and physical inactivity compared with African American
men, these were both higher than the prevalence in African
immigrantmen andwomen. African immigrants weremuch less
likely to be current smokers than African Americans.

CVD Risk Factor Prevalence by Length of
Residence among African Immigrants
Among African immigrants, we examined CVD risk factors by
length of US residence. There were no significant differences
in the age-standardized prevalence of the CVD risk factors by
length of residence. (Table 3). Furthermore, African immi-
grants who had lived in the United States ≥10 years were
significantly less likely to have hypertension (PR:0.69; 95% CI:
0.61–0.78), diabetes mellitus (PR: 0.61; 95% CI: 0.43–0.79),
overweight/obesity (PR: 0.87; 95% CI: 0.77–0.96), and to be
physically inactive (PR: 0.21; 95% CI: 0.15–0.28) than African
Americans. (Table 3).

Discussion
We sought to understand ethnic differences in the prevalence
of CVD risk factors among African Americans and African
immigrants. We found that the prevalence of CVD risk factors
in African immigrants was generally lower in comparison with
African Americans.

The overall age-standardized hypertension prevalence in
African Americans was much higher than both the prevalence
in African immigrants in this study and all Americans in the
NHIS in 2013 (24%; midpoint year of our analyses).32 The age-
standardized hypertension prevalence (22%) in African immi-
grants in this study is considerably higher than that of African
immigrants (n=996) in the New Americans Community
Services (NACS) Study in Minnesota (8%).14 The NACS study
surveyed participants from 18 African countries which they
clustered into 6 groups, two thirds of whom were from East
Africa, obtaining information on self-reported CVD risk
factors.14 The lower prevalence in the NACS study may be
explained by the inclusion of participants from only 6 African
groups and differences in sampling strategies between the
NACS study and the NHIS. The hypertension prevalence in
this study was also much lower than the 40% reported in the
Afro-Cardiac Study,15 which sampled 256 African immigrants
from only Ghana and Nigeria and obtained blood pressure
measurements.

We expected differences in hypertension prevalence
because both groups have unique cultural backgrounds,
values, and lifestyle although they are considered “blacks.”
The lower prevalence among African immigrants may be
attributed to positive selection processes which allow health-
ier and more educated individuals to migrate to the United
States.33,34 Level of education is often considered a proxy for
socioeconomic status and is associated with healthier

Figure. Age-standardized prevalence of cardiovascular disease risk factors.
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lifestyle choices.35 Although African immigrants were more
likely to have a bachelor’s degree or higher than African
Americans, there was no difference in poverty status between
the 2 groups. This finding supports the argument that
education may not be a reliable proxy for socioeconomic
status among African immigrants in the United States.

The overall age-standardized prevalence of self-reported
diabetes mellitus in African Americans was higher than the
prevalence among African immigrants. The diabetes mellitus
prevalence observed among African immigrants in this study
(6.6%) was higher than the 5.4% prevalence reported in the

NACS study.14 The total diabetes mellitus prevalence among
African immigrants in the Afro-Cardiac study was 13%,15

which is both higher than the overall diabetes mellitus
prevalence in our sample of African immigrants and African
Americans (9.5%). Notably, diabetes mellitus status in the
Afro-Cardiac study15 was ascertained with fasting blood
glucose samples and not with self-report. The lower preva-
lence among African immigrants, compared with African
Americans could be because of the lower level of healthcare
use,36 resulting in lower diabetes mellitus detection, com-
pared with their US-born counterparts.37 Similar findings

Table 2. Age-Standardized Prevalence and Prevalence Ratios of Cardiovascular Disease Risk Factors in African Immigrants and
African Americans by Sex

Risk Factors

Men Women Total

African Immigrants African Americans African Immigrants African Americans
African
Immigrants

African
Americans

Prev% (SE) PR (95% CI) Prev% (SE)
PR
(95% CI) Prev% (SE) PR (95% CI) Prev% (SE)

PR
(95% CI) Prev% (SE) Prev% (SE)

Hypertension 22.6 (1.7) 0.74
(0.63–0.85)*

30.5 (0.5) Ref 21.9 (1.7) 0.65
(0.55–0.75)*

33.4 (0.4) Ref 22.1 (1.2)* 32.3 (3.1)*

Diabetes
mellitus

8.3 (2.0) 0.86
(0.44–1.28)

9.6 (0.3) Ref 5.4 (1.2) 0.56
(0.33–0.80)*

9.5 (0.2) Ref 6.6 (1.1)* 9.5 (1.7)*

Overweight/
Obesity

61.9 (3.3) 0.93
(0.83–1.02)

66.7 (0.6) Ref 58.9 (2.7) 0.82
(0.74–0.89)*

71.9 (0.5) Ref 60.7 (2.2)* 69.8 (0.4)*

Hypercholesterolemia 3.5 (0.7) 0.64
(0.36–0.91)*

5.4 (0.3) Ref 4.3 (1.1) 0.84
(0.42–1.25)

5.2 (0.2) Ref 3.7 (0.6)* 5.3 (1.7)*

Physical inactivity 45.5 (3.5) 0.99
(0.84–1.15)

45.7 (0.7) Ref 60.2 (2.6) 0.97
(0.89–1.06)

61.8 (0.6) Ref 52.3 (2.2) 55.3 (5.1)

Current smoking 6.2 (0.8) 0.27
(0.20–0.34)*

23.2 (0.6) Ref 1.8 (1.2) 0.12
(�0.04–0.28)*

16.6 (0.4) Ref 4.3 (0.8)* 18.6 (0.3)*

Results are weighted. PR indicates prevalence ratio; Prev, prevalence; Ref, Reference.
*Statistically significant, P<0.05.

Table 3. Age-Standardized Prevalence and Prevalence Ratios of Cardiovascular Disease Risk Factors in African Immigrants and
African Americans by Length of US Residence

African Immigrants

African Americans

African Immigrants
With ≥10 y vs African
Americans<10 y US Residence ≥10 y US Residence

Risk Factors
Prevalence %
(SE) PR (95% CI) Prevalence % (SE) PR (95% CI) Prevalence % (SE) PR (95% CI)*

Hypertension 19.5 (2.1) Ref 22.4 (1.4) 1.15 (0.88–1.42) 32.3 (0.3) 0.69 (0.61–0.78)†

Diabetes mellitus 6.9 (2.3) Ref 5.8 (0.9) 0.84 (0.26–1.42) 9.5 (0.2) 0.61 (0.43–0.79)†

Overweight/obesity 60.3 (3.5) Ref 60.3 (3.4) 1.00 (0.84–1.16) 69.8 (0.4) 0.87 (0.77–0.96)†

Hypercholesterolemia 2.6 (1.2) Ref 4.2 (0.8) 1.60 (0.07–3.13) 5.3 (0.2) 0.81 (0.50–1.11)

Physical inactivity 56.7 (3.0) Ref 51.9 (3.9) 0.91 (0.75–1.08) 55.3 (0.5) 0.21 (0.15–0.28)†

Current smoking 4.3 (1.5) Ref 4.0 (0.6) 0.92 (0.22–1.62) 18. 6 (3.5) 0.94 (0.80–1.08)

Results are weighted. PR indicates prevalence ratio; Prev, prevalence; Ref, reference.
*African Americans are reference group for comparison.
†Statistically significant.
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about the lack of insurance and a usual place to go when sick
were observed among approximately a third of African
immigrants in this study. Lower healthcare use may result
in delayed diabetes mellitus diagnosis and treatment, which
may lead to higher morbidity and mortality in this population.

The prevalence of overweight/obesity among all blacks
(69%) in the 2013 NHIS was higher than the prevalence
among African immigrants (60%) but similar to that of African
Americans (70%) in this study. This suggests that aggregating
data on blacks may mask ethnic differences in CVD risk. In
African immigrants in the NACS study, the prevalence of
overweight/obesity (55%) was lower than what we observed
among African immigrants in this study. In contrast, the
overall prevalence of overweight/obesity (88%) in African
immigrants in the Afro-Cardiac study was considerably higher
than that observed in our study. Notably, weight was
measured and not self-reported in the Afro-Cardiac study.
The lower overweight/obesity prevalence in the African
immigrant population may be partly explained by differences
that may occur in their lifestyle or environment such as having
healthier dietary patterns or living in enclaves, as has been
observed among Hispanic and Asian immigrants.38,39

Limited studies have been published on the prevalence of
self-reported high cholesterol using NHIS data. However, in
the 2011 to 2014 National Health and Nutrition Examination
Survey, where cholesterol was assessed by venipuncture, the
prevalence of high total cholesterol in US blacks was 9%.40

This prevalence is higher than what we observed in this study
in both African immigrants and African Americans. The
prevalence of high cholesterol observed in the sample of
African immigrants in this study was similar to the 5%
observed in an earlier analysis of US African immigrants
adults in the NHIS between 2010 to 2014.28 However, in
African immigrants in the Afro-Cardiac study, where high
cholesterol (total cholesterol ≥200 mg/dL]) was assessed via
finger-stick, the prevalence of high cholesterol was higher at
27%.15 It is likely that the prevalence of high cholesterol is
underestimated in this NHIS study because assessment of
lipid profile often requires access to health care.41

In 2013, the prevalence of smoking in blacks in the NHIS
was 18.3%;42 this estimate is similar to the prevalence
observed in African Americans in this study and higher than
that of African immigrants in this study. The prevalence of
current smokers among African immigrants is typically low;
among African immigrants in the NACS study, 8.3% were
current smokers.14 This is higher than what we observed in
our study. In contrast, only 1 participant (0.4%) out of the
sample of 253 African immigrants in the Afro-Cardiac study
reported being a current smoker. In 1 study examining African
immigrants and African Americans, the proportion of African
Americans (21%) who were current smokers was 3.5 times
that of African immigrants (6%).43 This observation is similar

to the findings in this study where African immigrants were
significantly less likely to be current smokers compared with
African Americans. Other studies examining smoking in
African immigrants have also found similar relationships.44,45

These findings of lower smoking prevalence among African
immigrants may be suggestive of cultural influences which
might regard smoking unfavorably.

In 2013, the prevalence of physical inactivity among blacks
in the NHIS was 58.6%.46 This figure is slightly higher than the
prevalence among African immigrants (52.8%) and African
Americans (55.3%) in this study. Among African immigrants,
72% in the NACS Study reported being physically inactive14

and 44% in the Afro-Cardiac study stated they were physically
inactive. Similar, to this study, another study found a non-
significant difference in physical inactivity between African
Americans and African immigrants.43

Among African immigrants, we examined the prevalence of
the CVD risk factors by length of stay. We had anticipated
observing a higher prevalence of CVD risk factors in African
immigrants with longer length of US residence, suggesting
evidence of the healthy immigrant effect.19 However, we
observed no significant differences in prevalence of the CVD
risk factors by length of stay which does not support the
“healthy immigrant effect.” There were also no sex differences
by length of US residence among the African immigrants.

Additionally, the prevalence of the CVD risk factors among
African immigrants with ≥10 years of residence was lower
than that of African Americans, which contradicts the “healthy
immigrant effect” hypothesis. This finding may reflect cardio-
protective health behaviors that African immigrants engage in
with longer length of US residence or with healthy accultur-
ation. Indeed, African immigrants with ≥10 years of residence
were more physically active than African Americans which
suggests that with longer length of stay, African immigrants
may adopt healthier lifestyles.

Future studies that consider sex differences while exam-
ining cardiometabolic health profiles among subpopulations of
people of African descent may provide additional insights
about high-risk groups. Additionally, future studies should
prospectively examine changes in CVD risk among diverse
African-descent ethnic groups to further elucidate the mech-
anisms contributing to health disparities among blacks.
Additionally, future research should examine what, if any, is
the impact of the differential uptake of smoking in these
African-descent ethnic groups on the development of sub-
clinical and overt CVD risk factors. Future studies should also
further examine the role of sex in CVD-related interventions
among African immigrants and African Americans.

This study has some limitations that are worth considering.
First, people in the United States who identify as African
American or black and born in the United States are not a
homogeneous group. These people of African descent may
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also identify as Afro Caribbean, Hispanic, Latino, or may be
second or third generation African immigrants. They may also
include people who may be admixed with other races/
ethnicities.47 We were not able to make these distinctions in
this study, and results may not be applicable to these groups.
Second, we relied on self-report of diagnosis of CVD risk
factors and not clinical markers to ascertain the study
outcomes which could have resulted in social desirability or
healthcare access bias and led to an underestimation of the
true prevalence of the CVD risk factors among study
participants. Third, we could not compare the prevalence of
CVD risk factors among African immigrants between popula-
tion-based studies such as National Health and Nutrition
Examination Survey which uses clinical markers versus those
that use self-report such as the NHIS because National Health
and Nutrition Examination Survey does not report on the
country of birth for foreign-born people.

Fourth, relative to the number of African Americans, there
were fewer African immigrants in this study. Hence, the
burden of CVD risk factors may not be accurately reflected in
our sample of African immigrants. The NHIS does not
purposely sample for African immigrants, thus, participants
may not be representative of the larger African immigrant
population in the United States. Since country of origin is not
provided in the publicly available data set, we could not factor
this variable into our analysis. The proportion of African
immigrants in this study (5%), however, is similar to the
estimated proportion of black immigrants from Africa in the
United States, also 4%.48 Fifth, African immigrants who were
not English or Spanish speaking were likely unable to
participate in the NHIS. This is especially relevant for African
immigrants from Francophone and Lusophone countries. Last,
since this is a cross-sectional study, no causal inferences can
be made on when these CVD risk factors were acquired.

This study has some notable strengths. It is one of the
largest studies to-date comparing the prevalence of CVD risk
factors among African immigrants and African Americans
using a random sample. Because of the complex sampling
strategy and national representation of the NHIS, the present
study likely included a greater diversity of African immigrants
with respect to their country of origin than observed in studies
which have used non-probability sampling such as the NACS14

and the Afro-Cardiac15 studies. Our study uses a publicly
available data set to address some of the limitations of
previous research, providing novel insights on the CVD risk
profiles of African immigrants in the United States.

Conclusions
Although both populations are highly heterogeneous, the
burden of CVD risk factors (hypertension, diabetes mellitus,

overweight/obesity, high cholesterol, and current smoking)
was lower in African immigrants compared with African
Americans in the 2010 to 2016 NHIS. Our findings provide
further evidence in support of prior calls to disaggregate data
on African descent populations by ethnicity and country of
origin.6 Doing so will enhance the understanding of protective
factors in African ancestry populations, which may reduce
health disparities observed among blacks. This strategy will
ultimately help inform the development of culturally-relevant
public health strategies to reduce health disparities.
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SUPPLEMENTAL MATERIAL 
 



Table S1. Prevalence and Prevalence Ratios of Cardiovascular Disease Risk Factors in African Immigrants and African Americans by Sex. Bold:  

 

Statistically Significant; Prev: Prevalence; PR: Prevalence Ratio; SE: Standard error; 95% CI: 95% Confidence Interval; Ref: Reference. *Adjusted for age, sex, 

marital status, employment status, insurance status, educational status, income status and a usual place to go for healthcare when sick 

 

 

 Age-Adjusted Fully-Adjusted* 

Cardiovascular Risk Factors African immigrants African Americans African immigrants African Americans 
 Prev %(SE) PR (95% CI) Prev %(SE) PR (95%CI) Prev %(SE) PR (95% CI) Prev %(SE) PR (95%CI) 

Hypertension 23.4 (1.4) 0.62 (0.55-0.69) 37.8 (0.5) Ref 0.25 (1.5) 0.66 (0.58-0.74) 37.7 (0.5) Ref 

Diabetes 7.9 (0.9) 0.71 (0.57-0.89) 11.2 (0.2) Ref 9.1 (1.0) 0.81 (0.65-1.02) 11.1 (0.2) Ref 

Overweight/Obesity 65.1 (1.6) 0.88 (0.84-0.92) 74.1 (0.3) Ref 64.3 (1.6) 0.87(0.83-0.91) 74.2 (0.3) Ref 

Hypercholesterolemia 5.9 (0.9) 0.95 (0.70-1.28) 6.2 (0.2) Ref 6.1(0.9) 0.98 (0.72-1.33) 6.2 (0.2) Ref 

Physical Inactivity 57.0 (1.7) 1.00 (0.95-1.07) 56.7 (0.4)  Ref 63.5 (1.8) 1.13 (1.06-1.19) 56.4 (0.4) Ref 

Current Smoking 5.8 (0.8) 0.28 (0.22-0.37) 20.3 (0.3) Ref 6.6 (0.9) 0.33 (0.25-0.43) 20.1 (0.3) Ref 



Table S2. Sociodemographic Characteristics of African Immigrants and African Americans in the 2010-2016 National Health Interview Surveys by Sex* 

  Total Female Male   

Characteristics % African 

American 

African 

Immigrant 

African 

American 

African 

Immigrant 

African 

American 

African 

Immigrant 

p-value 

Weighted N 10,821,022 538,556 6,486,025 248,691 4,334,997 289,865 
 

Unweighted N 27,749 1,345 17,031 660 10,718 685 
 

Age mean (±se) 39.6 (±0.56) 38.9 (±0.44) 44.8 (±0.26) 44.3 (±0.23) 44.6 (±0.21) 38.0 (±0.58) p<0.001 

Married 
      

p<0.001 

    Not Married 76.4 56.3 81.1 57.2 69.5 55.5 
 

    Currently Married 23.6 43.7 18.9 42.8 30.5 44.5 
 

Education 
      

p<0.001 

    ≤ High School Graduate 45.2 28.8 42.6 33.9 49.1 24.5 
 

    Some College 35.1 32.1 36.9 35.9 32.5 28.9 
 

    ≥ Bachelor’s Degree 19.7 39.1 20.5 30.3 18.4 46.7 
 

Poverty Category 
      

p=0.88 

    Poor (PIR <1) 22.5 21.8 25.6 24.3 17.9 19.8 
 

    Near Poor (PIR 1-2) 19.4 19.6 20.1 19.5 18.3 19.7 
 

    Not Poor/Near Poor (PIR >2) 58.1 58.6 54.3 56.2 63.8 60.6 
 

Employment Status 
      

p<0.001 

    Unemployed 43.1 27.5 44.6 33.1 40.8 22.6 
 

    Employed 56.9 72.6 55.4 66.9 59.2 77.4 
 

Health Insurance Status 
      

p<0.001 

    Not covered 17.0 27.2 14.6 22.0 20.6 31.8 
 



    Covered 82.4 71.7 85.0 76.8 78.5 67.4 
 

    Don't know 0.7 1.0 0.5 1.3 1.0 0.9 
 

Have a Usual Place to Go When Sick 
     

p<0.001 

   Do not have a usual place 15.1 28.5 10.7 21.8 21.7 34.2 
 

    Have a usual place 84.9 71.6 89.3 78.2 78.3 65.9 
 

Length of U.S. Residence 
      

    < 10 years - 42.0 - 19.6 - 22.3 
 

    ≥ 10 years - 58.1 - 26.5 - 31.6 
 

 

*Weighted sample sociodemographic characteristics presented. SE: Standard error; PIR: Poverty-Income Ratio 

 

 



 

Figure S1. Age-Standardized Prevalence of Cardiovascular Disease Risk Factors in African Americans and African Immigrants by Sex. 

 

 


