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Abstract: Cardiovascular disease (CVD) is the leading cause of death both globally and in the United
States (U.S.). Racial health disparities in cardiovascular health (CVH) persist with non-Hispanic
Black adults having a higher burden of CVD morbidity and mortality compared to other racial
groups. African immigrants represent an increasingly growing sub-population of the overall U.S.
non-Hispanic Black adult population, however little is known about how specific psychological and
social factors (i.e., depression and acculturation) influence the CVH of U.S. African immigrants. We
sought to examine the association between severity of depression symptomology and CVH among
African immigrants, and whether acculturation moderated the relationship between severity of
depression symptoms and CVH. Study participants were those in the African Immigrant Health
Study conducted in the Baltimore-Washington D.C. area. Severity of depression symptoms were
assessed using the Patient Health Questionnaire-8 (PHQ-8). CVH was assessed using the American
Heart Association Life’s Simple 7 metrics and categorized as poor, intermediate, and ideal CVH.
Acculturation measured as length of stay and acculturation strategy was examined as a moderator
variable. Multivariable logistic regression was used to examine the association between depression
and CVH and the moderating effect of acculturation adjusting for known confounders. In total
317 African immigrants participated in the study. The mean (±SD) age of study participants was
46.9 (±11.1) and a majority (60%) identified as female. Overall, 8.8% of study participants endorsed
moderate-to-severe symptoms of depression. African immigrants endorsing moderate-to-severe
levels of depression were less likely to have ideal CVH compared to those with minimal-to-mild
symptoms of depression (Adjusted Odds Ratio [AOR]: 0.42, 95% CI: 0.17–0.99). Acculturation
measured either as length of stay or acculturation strategy did not moderate the relationship between
depression and CVH among study participants. Study participants exhibited elevated levels of
symptoms of depression. Greater severity of depression symptoms was associated with worse
CVH. Efforts to treat and prevent CVD among African immigrants should also include a focus on
addressing symptoms of depression within this population.

Keywords: depression; cardiovascular health; immigrants

1. Introduction

Cardiovascular disease (CVD) is the leading cause of death both globally and in the
United States (U.S.) [1,2]. Worldwide, CVD accounts for nearly 30% of annual deaths;
in the U.S., 30.4% of deaths in 2008 were attributed to CVD [1,3]. CVD is a preventable
disease; however, between 2012–2013, CVD-associated health care expenditures exceeded
$316.1 billion, these expenditures are expected to rise to $918 billion by 2030 [1]. Racial
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and ethnic differences in cardiovascular health (CVH) in the U.S. are well documented [4].
Racial and ethnic minorities, particularly non-Hispanic Black adults have higher burden of
CVD morbidity and mortality compared to other racial groups [1,4,5].

Non-Hispanic Black adults in the U.S. are diverse and include U.S.-born and recently,
foreign-born individuals. In 2016, 9% of the overall U.S. Black population were foreign-
born, and 39% were African immigrants [6]. The proportion of African immigrants in the
U.S. rose 41% between 2000 and 2013 [7]. Despite consistent evidence of poor CVH among
non-Hispanic Black adults in the U.S. [8,9], evidence regarding the CVH and prevalence of
CVD risk factors among African immigrants is scarce.

The vast majority of CVH research has focused on modifiable biological and behav-
ioral risk factors for poor CVH including hypertension, diabetes, high cholesterol, and
low engagement in health promoting behaviors (e.g., physical activity and healthy eating).
However, there is growing evidence on the relationship between psychological factors
(e.g., depression) and CVH [4,10–15]. To date, findings from several research studies, includ-
ing a recent scientific statement from the American Heart Association suggest that psychologi-
cal conditions such as depression are associated with poor CVH outcomes [1,13,16–18].

Although the relationship between CVH and depression is complex, depression has
been shown to negatively impact CVH by increasing risk factors for CVD, increasing dysreg-
ulation of the sympathetic nervous system and hypothalamic-pituitary-adrenal (HPA) axis,
and reducing engagement in health-promoting behaviors associated with ideal CVH [1,16].
Up to 35% of men and 65% of women who experience a cardiovascular event will also
meet criteria for symptoms of depression including major depressive disorder (MDD) [16].
Furthermore, MDD is associated with increased risk of experiencing a cardiovascular event
in individuals without a prior history of CVD and increased risk of poor cardiovascular
outcomes following a cardiac event [19].

Findings from the 2013–2016 National Health and Nutrition Examination Survey
suggests that the prevalence of depression among Black males was 7.1% and 11.0% among
Black females in comparison to 5.2% and 10.5% among their White counterparts. The
combined burden on CVD and depression among this group suggests that Black adults
may be at increased risk for comorbid CVD and depression and associated functional
impairments. In a national sample of middle-aged adults (aged 50 and older) Black adults
were found to have higher odds of co-morbid CVD and depression compared to White
adults (OR:2.11; 95% CI: 1.21–3.70) [20]. Additionally, Black adults with co-morbid CVD and
depression were more likely to report diminished functional impairment than non-Hispanic
white adults [20].

Foreign born Black adults—such as African immigrants—residing in the U.S. may
possess unique risk factors for poor cardiovascular and mental health outcomes. One
such risk factor is acculturation. Contemporary research suggests that acculturation is
associated with a decline in CVH among African immigrants with increased length of
U.S. residence [21,22]. Explanations for this phenomenon include: reduced engagement
in health promoting behaviors and increased rates of obesity, hypertension, diabetes, and
hyperlipidemia [21,23,24]. The role of acculturation in the relationship between depression
and CVH among African immigrants remains unexplored.

African immigrants may be at increased risk for comorbid symptoms of depression and
poor CVH. Research examining the prevalence of depression among African immigrants
suggests symptoms of depression may be particularly high among this group [25,26].
Prior studies have documented poor CVH among African immigrants including visceral
adiposity [27], hypertension and overweight/obesity [28,29]. Little is known about the
degree to which symptoms of depression or acculturation are associated with CVH among
African immigrants. Thus, we examined the association between severity of depression
symptomology and CVH among study participants, and whether acculturation moderates
the relationship between severity of depression symptoms and CVH.
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2. Materials and Methods
2.1. Participants

The African Immigrant Health Study (AIHS) was a cross-sectional study conducted in
the Baltimore-Washington, District of Columbia metropolitan area between June 2017 and
April 2019. Individuals who met the following inclusion criteria were eligible to participate
in the study: (a) self-identifying as a first-generation immigrant from one of the following
African countries: Ghana, Nigeria, Liberia, Sierra Leone, and Cameroon, (b) aged 30 years
or older, (c) able to communicate in English, and (d) residing in the Baltimore/Washington
D.C. metro area at the time of the study. These five countries were selected because
approximately 50% of African immigrants in this metropolitan area were born in West
Africa [30]. The African countries included in this study are representative of the countries
of origin of the African immigrant population of Maryland. A survey of African immigrants
in Maryland revealed that in 2017 there were more than 150,000 residing in the state of
Maryland. Ghana, Nigeria, Liberia, Sierra Leone, and Cameroon were among the 25 African
countries included in this survey [31].

A convenience sample of participants were recruited from local religious and commu-
nity organizations with the use of recruitment flyers, emails, oral or written announcements,
and on-site recruitment sign-up at sites that agreed to participate in the study on the day of
data collection. Recruiting from religious and community organization was ideal as previ-
ous research indicates that such organizations can help facilitate recruitment of populations
traditionally underrepresented in research studies [32–34]. Eligible participants provided
oral consent to participate and received a $10 gift card for providing data and completing
survey questionnaires. Institutional review board (IRB) approval was obtained at the last
author’s academic institution.

2.2. Outcome

The primary outcome variable was CVH. CVH was classified according to the Amer-
ican Heart Associaton (AHA) Life’s Simple 7 metric for blood pressure, diabetes, high
cholesterol, smoking behavior, diet, and physical activity [35]. CVH was assessed using a
questionnaire and physical measurements of height, weight, and blood pressure (BP). BP
measurements were obtained using an Omron 10 Series automatic BP monitor (BP786N). A
total of three BP readings were obtained, and the mean of the second and third diastolic
and systolic BP readings were utilized to determine hypertension classification. Height
was measured with the SECA® Stadiometer, and weight was measured using the SECA®

Robusta 813 scale. The following information were self-reported and obtained via a re-
searcher developed health and demographic questionnaire: health and behavioral risk
factors of CVH: (1) current or past use of tobacco products (e.g., cigarettes, cigars, or pipes),
(2) Body Mass Index (BMI), (3) frequency of weekly engagement in moderate or vigorous
levels of physical activity (i.e., at least 150 min of moderate physical activity [e.g., brisk
walking] or 75 min of vigorous physical activity [e.g., aerobic exercise]), (4) engagement
in dietary behaviors (i.e., consumption of the recommended daily servings of fruits and
vegetables), (5) a diagnosis of diabetes, and (6) a diagnosis of high cholesterol.

Participants were categorized as possessing either “poor”, “intermediate” or “ideal”
CVH. Similar to prior research focused on examining CVH using the AHA Life’s Simple
7 metric, study participants were given 1-point for each ideal CVH metric they possessed.
Participants who possessed an ideal health metric were those who met AHA guidelines
for possessing ideal levels of the following health and behavioral factors which are de-
fined as: “nonsmoking, body mass index < 25 kg/m2, physical activity at goal levels,
and pursuit of a diet consistent with current guideline recommendations), untreated total
cholesterol < 200 mg/dL, untreated blood pressure < 120/< 80 mm Hg, and fasting blood
glucose < 100 mg/dL” [36]. Participants possessing 0–2 ideal CVH metrics were classified
as having “poor CVH”. Participants possessing 3–4 ideal CVH metrics were classified as
having “intermediate CVH”. Lastly, participants possessing 5–7 ideal CVH metrics were
classified as having “ideal CVH” [10,35].
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2.3. Independent Variable

The exposure variable was depressive symptomology assessed using the Patient
Health Questionnaire (PHQ-8) [37]. The PHQ-8 is a self-report inventory designed to assess
the severity of symptoms of depression within the past 2-weeks. The 8 items are rated on a
4-point Likert scale where 0 = “Not at all” and 3 = “Nearly every day.” Scores for symptom
severity are categorized as minimal severity (PHQ-8 score ≤ 4); mild severity (PHQ-8
score 5–9), moderate severity (PHQ-8 score 10–14); and severe (PHQ-8 score ≥ 20). PHQ-8
scores ≥ 10 indicate clinically significant depression, have been validated, and demonstrate
adequate sensitivity (88%) and specificity (88%) [37]. The Cronbach’s alpha for this sample
of African immigrants was 0.85. The sum score for the PHQ-8 was used to assess severity
of depression symptomology. Individuals were characterized as having minimal-to-mild
depression (score range: 1 to 9) or moderate-to-severe depression (score range: 10 to ≥20).

2.4. Moderator Variable

We assessed acculturation as a moderator of the relationship between depression symp-
tomology and CVH, we used a unidimensional measure of acculturation (length of stay
[LOS] in the U.S.) and a bi-dimensional measure of acculturation (i.e., acculturation strat-
egy). Consistent with previous research [28,38,39], acculturation level was dichotomized
as <10 years (low acculturation) versus ≥10 years (high acculturation). A modified ver-
sion of the Psychological Acculturation Scale (PAS) [40], which has been administered
among African immigrants [29], was used to measure acculturation along the African
and American dimensions. Items on the scale were rated on a 5-point Likert scale where
0 = “Totally disagree” and 4 = “Totally agree”. A sample item from the modified PAS is “I
feel proud to be part of American culture.” Mean scores were calculated for each dimension
and participants were categorized into acculturation strategies in accordance with their
mean score on each dimension. The resulting acculturation strategies were as follows:
(a) Integrationist (identifying equally with both African and American cultures), (b) As-
similationist (a stronger identification with American culture), (c) Traditionalist (a stronger
identification with African culture), and (d) Marginalist (neither a strong identification with
African nor American culture). The Cronbach’s alpha for African dimension was 0.94 and
0.85 for the American dimension.

2.5. Covariates

Covariate variables included age (continuous), sex assigned at birth (male, female),
annual household income, level of education, health insurance status, and marital status
and were assessed using the sociodemographic questionnaire.

2.6. Statistical Analyses

Sample size estimation was conducted to determine the appropriate sample size
for the present study. The following risk factors for CVD were used to calculate the
appropriate sample size needed for the present study: (a) Type II diabetes, (b) obesity,
and (c) hypertension. The formula for determining sample size for cross sectional clinical
studies was used to calculate sample size for the proposed study. Specifically, the formula
used was: n = z2 × p(1 − p)/d2 where z = test statistic corresponding to a 95% confidence
interval, p = the prevalence of the disease in the population, and d = the level of precision
desired given the prevalence of the disease within the population [41]. A precision of 5%
was selected for use since it is considered appropriate when the prevalence of a disease
in the population ranges from 10–90% [41]. As a result, it was determined that at least
384 adult individuals would be needed for the study.

A total of 395 adults participated in the study. However, 78 of them were missing data
on the primary outcome variable and were thus excluded from the study, resulting in an
analytic sample of 317 individuals. Sociodemographic characteristics of study participants
was examined using chi-square tests and analysis of variance (ANOVA) tests. Continuous
variables were summarized using the mean and standard deviation whereas categorical
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variables were summarized using frequencies and percentages. Ordinal logistic regression
was used to examine the relationship between depressive symptoms and CVH among
African immigrants. Model 1 was unadjusted, Model 2 was adjusted for age and sex, and
Model 3 was adjusted for age, sex, annual household income, level of education, health
insurance status, and marital status. Two separate ordinal logistic regression models were
run; they included the interaction between acculturation (LOS or acculturation strategy)
and depressive symptoms to examine the moderating effect of acculturation on CVH.
Results of these analyses were not statistically significant and thus not represented in
the tables below. The results of the analyses were considered statistically significant at a
two-sided alpha level of 0.05. All analyses were conducted using Statistical Package for the
Social Sciences (SPSS) version 25.

3. Results
3.1. Sociodemographic Characteristics of Study Participants

We included 317 participants with mean (±SD) age of 46.9 (±11.1) years. Overall, 60%
of study participants identified as female. Also, 72% were married and 64% had at least a
Bachelor’s degree. Despite attaining high levels of education, only 42% reported an annual
household income ≥$70,000. The majority of participants were from Ghana (32%) and
from Nigeria (37%). Approximately 60% of participants reported residing in the U.S. for
≥10 years. Significant differences in CVH profile across the sociodemographic char-
acteristics were observed. Individuals with poor CVH were more likely to be older
(p < 0.001), have lived in the U.S. for ≥10 years (p < 0.001), and to identify with a Tra-
ditionalist acculturation strategy (p = 0.004). The results of the descriptive analyses applied
to the sociodemographic data are presented in Table 1.

Table 1. Sociodemographic Characteristics of Study Participants by CVH status, n = 317.

Characteristic
[Mean (SD) or N (%)] Total Poor

92 (29.0%)
Intermediate
175 (55.2%)

Ideal
50 (15.8%) p Value

Age [Mean (SD)] 46.9 (11.07) 51.9 (11.1) 45.3 (10.7) 43.0 (9.2) <0.001
Sex 0.35

Female 190 (59.9%) 51 (55.4%) 105 (60.0%) 34 (68.0%)
Male 127 (40.1%) 41 (44.6%) 70 (40.0%) 16 (32.0%)

Marital Status 0.16
Not Married 89 (28.4%) 33 (35.9%) 43 (24.9%) 13 (27.1%)

Married/Living with a Partner 224 (71.6%) 59 (64.1%) 130 (75.1%) 35 (72.9%)
Education Level 0.09

<Bachelor’s Degree 113 (36.2%) 39 (42.4%) 63 (36.4%) 11 (23.4%)
≥Bachelor’s Degree 199 (63.8%)) 53 (57.6%) 110 (63.6%) 36 (76.6%)

Annual Household Income 0.47
<$30,000 57 (22.3%) 13 (16.9%) 35 (25.2%) 9 (22.5%)

≥$30,000–<$70,000 91 (35.5%) 31 (40.3%) 49 (35.3%) 11 (27.5%)
≥$70,000 108 (42.2%) 33 (42.9%) 55 (39.6%) 20 (50.0%)

Length of Stay <0.001
<10 Years 113 (37.4%) 16 (18.8%) 78 (45.9%) 19 (40.4%)
≥10 Years 189 (62.6%) 69 (81.2%) 92 (54.1%) 28 (59.6%)

Acculturation Strategy <0.01
Integrationist 86 (27.7%) 19 (21.3%) 45 (26.0%) 22 (45.8%)

Assimilationist 12 (3.9%) 0 11 (6.4%) 1 (2.1%)
Traditionalist 137 (44.2%) 49 (55.1%) 71 (41.0%) 17 (35.4%)
Marginalist 75 (24.2%) 21 (23.6%) 46 (26.6%) 8 (16.7%)

3.2. CVH Health Profile of Study Participants

CVH classifications were generated using a two-Step cluster analysis procedure which
is designed to identify natural groupings among a set of data to determine group mem-
bership [42]. A total of 7 CVD risk factors (elevated BMI, diabetes diagnosis, cholesterol
diagnosis, tobacco use, mean systolic blood pressure, mean diastolic blood pressure, and
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diet) were used to conduct the cluster analyses. Study participants were categorized in
6 clusters. Individuals in each cluster had a variance of ideal CVH health metrics ranging
from a minimum of 1 ideal CVH metric (e.g., Cluster 3) to a maximum of 5 ideal CVH
metrics (e.g., Cluster 5). The outcome of the cluster analysis is represented in Table 2. To
develop the final CVH outcome variable individuals in Cluster 5 were coded as having
ideal CVH (5 or more CVH metrics at the ideal level), individuals in Clusters 2 and 4 were
coded as having intermediate CVH (3–4 ideal CVH metrics), and individuals in Clusters 1,
3 and 6 were coded as having poor CVH (0–2 ideal CVH metrics).

Table 2. Outcome of Two-Step Cluster Analysis.

Cluster 1
n = 44

Cluster 2
n = 74

Cluster 3
n = 37

Cluster 4
n = 57

Cluster 5
n = 50

Cluster 6
n = 55

Diabetes: ideal Diabetes: ideal Diabetes: poor Diabetes: ideal Diabetes: ideal Diabetes: ideal

Cholesterol: ideal Cholesterol: ideal Cholesterol: poor Cholesterol: ideal Cholesterol: ideal Cholesterol: poor

Blood pressure:
poor

Blood pressure:
intermediate

Blood pressure:
intermediate

Blood pressure:
ideal

Blood pressure:
ideal

Blood pressure:
intermediate

Diet: intermediate Diet: poor Diet: intermediate Diet: poor Diet: ideal Diet: intermediate

BMI: poor BMI: poor BMI: poor BMI: intermediate BMI: intermediate BMI: poor

Tobacco: ideal Tobacco: ideal Tobacco: ideal Tobacco: ideal Tobacco: ideal Tobacco: ideal

Note: red shading represents poor CVH; yellow shading represents intermediate CVH; green shading represents
ideal CVH

3.3. Prevalence of Depression among Study Participants

The majority (74.2%) of study participants did not report experiencing symptoms of
depression. In contrast, 16.8% of study participants reported mild symptoms of depres-
sion and 8.8% reported moderate-to-severe symptoms of depression. The prevalence of
depression symptomology was higher among females in comparison to males (27% to 17%
respectively), although this difference was not statistically significant (p = 0.96).

3.4. Association between Depression and CVH among Study Participants

After adjusting for known confounders (age, sex, annual household income, educa-
tion level, health insurance status, and marital status), there was a significant association
between severity of depression symptoms and CVH (p = 0.05). Individuals with moderate-
to-severe symptoms of depression were less likely to meet criteria for ideal CVH (adjusted
OR: 0.42; 95% CI, 0.17–0.99) compared to those with minimal-to-mild symptoms of depres-
sion (Table 3).

3.5. Acculturation as a Moderator of the Relationship between Depression and CVH

An interaction term for length of U.S. stay (LOS), and depression was created to
examine the moderating effect of LOS on the relationship between depression and CVH
among study participants and was the product of LOS and depression. After adjusting for
age, sex, annual household income, education level, health insurance status, and marital
status LOS in the U.S. did not moderate the relationship between the severity of symptom
of depression and CVH (p = 0.30).

Similarly, an interaction term for acculturation strategy and depression was created to
examine the moderating effect of acculturation strategy on the relationship between depres-
sion and CVH. Due to the small number of individuals who identified as Assimilationists,
regression analyses included only those who identified as Integrationist, Traditionalist, or
Marginalist. Three separate logistic regression models were conducted to examine the mod-
erating effect of acculturation strategy on the relationship between CVH and depression.
After adjusting for known confounders (age, sex, annual household income, education
level, health insurance status, and marital status), acculturation was not a moderator of the
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relationship between depressive symptoms and poor CVH (p = 0.13), intermediate CVH
(p = 0.93), or ideal CVH (p = 0.71).

Table 3. Ordinal Logistic Regression analysis results examining the association between severity of
depression symptoms and CVH, n = 247.

Unadjusted Model 1 Model 2

Variable OR (95% CI) AOR (95% CI) AOR (95% CI)

Depression
Moderate-to-severe depression 0.45 (0.22–0.94) 0.45 (0.21–0.96) 0.42 (0.17–0.99)

Minimal-to-mild depression Ref — —
Age — 0.93 (0.91–0.95) 0.93 (0.91–0.96)

Sex
Female — 1.61 (1.04–2.50) 1.64 (0.99–2.70)
Male Ref — —

Annual Household Income
≤$30,000 Ref — —

>$30,000–≤$70,000 — — 0.94 (0.46–1.95)
>$70,000 — — 1.03 (0.51–2.07)

Education Level
<Bachelor’s Degree Ref — —
≥Bachelor’s Degree — — 1.87 (1.05–3.34)

Health Insurance Status
No Ref — —
Yes — — 0.57 (0.32–1.00)

Marital Status
Not Married Ref — —

Married/Living with a Partner — — 1.05 (0.58–1.89)

Model 1: xxxxxx. Model 2: Adjusted for age, sex, annual household income, education level, health insurance
status, and marital status. Bold, statistically significant at p ≤ 0.05. OR: Odds Ratio; AOR: Adjusted Odds Ratio;
95% CI: 95% Confidence interval.

4. Discussion

Among African immigrants, we observed a significant association between depression
and CVH, such that moderate-severe symptoms of depression were related to lower levels
(poor, intermediate) of CVH. Consistent with national U.S. data [43], a minority of study
participants met criteria for ideal CVH (i.e., 5 or more CVH metrics at the ideal level). In
total, 12.7% of study participants met the criteria for ideal CVH. However, the rates of
ideal CVH among study participants was slightly higher than what has been observed
among U.S. Black adults. Approximately 11.8% of U.S. Black adults aged 20 or older met
criteria for ideal CVH when compared to other racial and ethnic groups between 2015
and 2016 [43].

We used two measures of acculturation—length of stay (unidimensional) and accul-
turation strategy (bi-dimensionial). Most participants (57.7%) reported residing in the
U.S. for ≥10 years and identified as being Traditionalist (41.0%). Only a minority of study
participants identified as Assimilationist (4.0%). The distribution of study participants
across the aforementioned acculturation strategies is not unique to the current study. A
similar distribution was observed among Nigerian and Ghanaian immigrants residing
in the U.S. [29]. A majority (97%) of study participants in that study also identified as
either Traditionalist or Integrationist and very few individuals identified as Marginalist or
Assimilationist [29].

Approximately 26% of study participants reported experiencing mild-severe symp-
toms of depression. Research examining prevalence of depression among foreign-born U.S
Black adults is scarce. However, available epidemiological data suggests that Black adults
experience symptoms of depression such as sadness and hopelessness at higher rates than
non-Hispanic white adults [44]. When investigating overall prevalence of symptoms of
depression among U.S. non-Hispanic Black adults, Brody and colleagues observed that
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prevalence of depression among U.S. non-Hispanic Black adults was 9.2% in comparison to
7.9% for non-Hispanic white adults [45]. The observed prevalence of symptoms of depres-
sion among study participants suggest that current rates of depression may be comparable
to rates of depression in the aforementioned broad sample of U.S. non-Hispanic Black
adults not stratified by country of birth.

As hypothesized, depressive symptoms were associated with poorer CVH. Partici-
pants who reported moderate-to-severe symptoms of depression exhibited a significantly
lower odds (58% decrease) of having ideal CVH in comparison to study participants who
reported minimal-to-mild symptoms of depression. In moderation analysis, length of stay
or acculturation strategy did not moderate the relationship between severity of symptoms
of depression and CVH. To date, research examining the association between acculturation
and psychological variables known to negatively influence CVH has yielded mixed results.
Some studies have reported a positive association between acculturation and mental health,
others studies have reported a negative association between acculturation and mental
health, and others reported a null association [46–48]. Furthermore, these research studies
have focused on Asian and Hispanic populations.

Prior studies have shown that depression is associated with increased risk for CVD [20],
poor prognosis following a cardiovascular event (e.g., heart attack, stroke) [19], and poor
health behaviors [10,35]. Despite the known relationship between symptoms of depression
and CVD, few studies have examined the association between symptoms of depression
and CVH among foreign-born U.S. Black adults—such as African immigrants. The results
of the present study are in line with available research which indicates that symptoms of
depression are related to poor CVH among U.S. Black adults [49,50]. Studies exploring
symptoms of depression among Black adults in sub-Saharan Africa have also found a
significant relationship between symptoms of depression and diminished CVH among
Black sub-Saharan Africans [51]. The results of this study suggest that additional research
that explores the relationship between symptoms of depression and CVH among U.S.
African immigrants is needed. The results of the present study also highlight clinical
implications for African immigrants seeking treatment for CVD or recently diagnosed
with CVD. In particular, African immigrants experiencing depressive symptoms may
be at increased risk for the negative CVH outcomes in part due to the known negative
relationship between CVH and depression. Therefore, clinicians should consider routine
screening for symptoms of depression among this population and use culturally sensitive
practices for discussing the relationship between CVH and depressive symptoms as well as
provide appropriate resources for managing symptoms of depression.

Currently, only one study has explored how risk factors for poor CVH outcomes
among U.S. immigrants from Africa may be influenced by acculturation. In their study,
Commodore-Mensah and colleagues [29] observed increased risk for poor CVH
(i.e., ≥3 more CVD risk factors) among Traditionalists, which align with the results of
the current study. Like the majority of studies exploring health outcomes among foreign
born U.S. adults, research examining the relationship between CVH and psychiatric condi-
tions (affective disorders) has not focused on U.S. Black adult populations. Nevertheless,
this research suggests that CVD risk is higher among adults with elevated rates of psy-
chiatric disorders such as depression [52,53]. Although this research suggests that the
relationship between CVH and depression may vary across different Latinx populations
these researchers have not examined how acculturation may affect the relationship between
depression and CVH. Additional research focused on understanding how the psychological
process of acculturation may influence CVH within foreign born U.S. Black adults such as
African immigrants is needed.

The present study has a few limitations that should be taken into consideration when
interpreting its results. The first is the use of a cross-sectional research design which does
not permit causal inferences. Future studies seeking to examine the relationships among
depression, acculturation, and CVH of African immigrants from Africa may benefit from
utilizing a longitudinal design. Second is the use of self-reported data for high cholesterol
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and diabetes. Self-report measures are susceptible to social desirability bias. Furthermore,
use of self-reported data for diabetes and high cholesterol may have influenced the accuracy
of the calculated AHA Life’s Simple 7 score for CVH which is typically calculated with
biomedical data for high cholesterol and diabetes. Although self-reported high cholesterol
tends to be less accurate than biomedical measurements of high cholesterol, self-reported
diabetes tend to be highly correlated with biomedical measurements of diabetes [54–57].

Third, the use of Two-Step Cluster Analysis to develop the CVH outcome variable
may have resulted in diminished power to detect a relationship between the outcome and
predictor variables. This is primarily due to the loss of data that resulted from the use of
this statistical procedure as observations with any missing data were dropped and thus
not given a CVH categorization. Lastly, the present study utilized a convenience sampling
method and only included U.S. African immigrants from the Baltimore-Washington DC
metropolitan area. While convenience sampling is a common sampling methodology it is
associated with sample bias and limitations in generalizability. African immigrants residing
in the Baltimore-Washington DC metropolitan area may be demographically different from
those who chose not to participate.

It is possible that depression symptom severity and the cardiovascular health profile
of the overall population of African immigrants in the Baltimore-Washington DC Metro
area differs from that observed in the study sample. For cardiovascular health, it is possible
for instance, that the prevalence of smoking may be lower among churchgoers than those
who do not belong to a religious institution. For depression it is possible that people who
are religious are less likely to endorse symptoms of depression due to their religious beliefs;
therefore, the prevalence of depression may be underestimated. Furthermore, although
a high proportion of African immigrants reside in this area, large populations of African
immigrants can also be found in the southern U.S (Texas, Georgia) and New York City [20].
Therefore, the results of this study may not be generalizable to African immigrants residing
in other areas of the U.S.

This study is unique and has several noteworthy strengths. To date, this is the first
known study that has examined the influence of depression on CVH among a sample of
U.S. African immigrants. Rates of depression within this group of African immigrants was
similar to rates of depression found among U.S. Black adults in general. This study makes
a meaningful contribution to the available body of health psychology literature that focuses
on examining the relationship between psychological variables such as depression and
physical health outcomes such as CVH.

Another strength of the present study is the focus on within group differences of
a underserved population. U.S. Black adults are disproportionately impacted by CVD,
however the vast majority of research focused on addressing CVD health disparities
among U.S. Black adults has tended to group all Black adults together. Unfortunately,
this practice has resulted in the loss of meaningful information that may help researchers
develop interventions that target both broad and specific factors (e.g., physical activity
and acculturation) that may contribute to CVD health disparities across the U.S. Black
adult diaspora. For example, within the group of U.S. African immigrant’s acculturation
was positively associated with worse CVH. This is especially important and indicates
that behavioral health interventions, specifically those targeting improved CVH among
U.S. Black adults should also consider the ethnic diversity within the U.S. Black adult
population and the potential influence of acculturation on CVH outcomes.

Although the present study utilized self-report data for diabetes and high cholesterol,
physical measurements for hypertension were obtained for study participants. Doing so
increased the accuracy of the calculated AHA Life’s Simple 7 score and also provided a
more reliable estimate of the prevalence of hypertension among study participants.

Lastly, the PHQ-8—designed to measure severity of depression symptoms and the
PAS—designed to measure psychological components of acculturation, showed good
psychometric properties within the present study (based on Cronbach’s alpha). Therefore,
demonstrating the validity of these instruments within this population and provides
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support for continued use of these questionnaires and inventories in future research studies
with U.S. African immigrants.

5. Conclusions

The results of the current study highlight elevated symptoms of depression within the
study participants and an association between depression symptom severity and declines
in CVH. Given that depression is associated with an increased risk of CVD and is often
co-morbid among adults with CVD [20], the study findings suggest that efforts to treat
and prevent CVD among African immigrants should also include a focus on addressing
symptoms of depression within this population. Furthermore, practicing clinicians should
consider the use of culturally sensitive inventories or questions when assessing depression
symptomology to help increase the likelihood of appropriate assessment of psychological
factors known to impact CVH which may consequently result in improved CVH among
African immigrants.

Our study suggests that findings from research on U.S. Blacks that predominantly
include individuals that identify as African American may not necessarily generalize
to African immigrants in the U.S. The language, foods, and cultural traditions unique
to African immigrants suggest that the influences on their health are likely unique and
thus should be studied. The present study provides the impetus for more research on
the CVH of African immigrants living in the U.S. This study provides strong support
for developing and testing culturally sensitive mental health interventions in African
immigrants and should be prioritized in research. More research (including qualitative
research methodologies) among African immigrants are also needed to understand the
contributing factors to depression among African immigrants in the U.S. and identify
acculturation-related factors that may influence depression and its relationship to CVH
and CVD.
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