
Background

• Cardiovascular disease (CVD) is the leading cause of  death 

and disability in the US and globally.1

• African-Americans bear a disproportionate burden of  CVD 

risk factors1

 43% of  Black  men and 47% of  Black women have hypertension 

 African-Americans 2X as likely to have diabetes as Whites

 69% of  Black men and 80% of  Black women are overweight/obese 

• Blacks are not monolithic- African-Americans, African-

Caribbeans and African immigrants2

1. Go AS, Mozaffarian D, Roger VL, et al. Heart disease and stroke statistics--2014 update: A report from the 

American heart association. Circulation. 2014;129(3):e28-e292. doi: 10.1161/01.cir.0000441139.02102.80 [doi].

2. Commodore-Mensah, Y., Dennison Himmelfarb, C.R., Agyemang, C., (2015) Cardiometabolic Health in African 

Immigrants to the United States: A Call to Re-examine Research on African-descent populations. Ethnicity and 

Disease (In Press) 
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Background

• Gaps in knowledge on CVD risk African immigrants in the US

• The number of  African immigrants grew 40X between 1960-

2007, from 35,355 to 1.4 million and 1/3 born in West Africa 

(Ghana/Nigeria) 1

• African immigrants may be at high CVD risk prior to migration2

 HTN  prevalence in Ghana -19% to 55% 

 HTN  prevalence in Nigeria- 21% to 37% 

 Diabetes prevalence in Ghana- 0.2%(1963) to 6.3%(2002)

 Diabetes prevalence in Nigeria-1.7%(1985) to 6.8%(2003)

1. Terrazas A. African immigrants in the United States. Migration Information Source.  2009.

2. Commodore-Mensah et al 2014. Hypertension and overweight/obesity in Ghanaians and Nigerians living in West Africa and 

industrialized countries: a systematic review. Journal of Hypertension, 2013, 00000

3. Williams SM, Chen R, Corona E, et al. Type 2 diabetes risk alleles demonstrate extreme directional differentiation among 

human populations, compared to other diseases PLoS Genetics. 2012;8(4):e1002621. doi: 10.1371/journal.pgen.1002621. 
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Acculturation

• Acculturation explains the process of  cultural change and 

psychological change that results following meeting 

between cultures1

• Unidimensional2 vs. Bidimensional3 model

3

Berry’s3 Bidimensional acculturation model 

Ethnic dimension (D1)

Host dimension (D2)

Assimilationist Integrationist

Marginalist Traditionalist

1. Redfield R, Linton R, Herskovits M. Memorandum for the study of acculturation. American Anthropologist. 1936;38:149-152. 

2. Gordon M. Assimilation in American life. New York, NY: Oxford University Press; 1964.

3. Berry JW. Acculturation and adaptation: Health consequences of culture contact among circumpolar peoples. Arctic Med Res. 

1990;49(3):142-150. 
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Associations of Acculturation with CVD Risk 

Outcome Variable Study Population Results 

Diet and Exercise Mexican-American children (+) dietary fat intake 

(-) exercise1

Smoking Hispanics, California (+) smoking2

Mexican-Americans (+) smoking (>effect in women)3

Exercise and BMI Mexican-American, Texas (+) exercise 

(–) BMI4

CVD risk factors, 

health behaviors

Overweight Mexican

American women

(-) exercise habit5

Obesity and Diabetes Mexican-Americans, Texas (-) obesity and diabetes6

1. Vega WA, Sallis JF, Patterson T, Rupp J, Atkins C, Nader PR. Assessing knowledge of cardiovascular health-related diet and exercise behaviors in anglo- and mexican-americans. Prev Med. 1987;16(5):696-709.

2. Detjen MG, Nieto FJ, Trentham-Dietz A, Fleming M, Chasan-Taber L. Acculturation and cigarette smoking among pregnant hispanic women residing in the united states. Am J Public Health. 2007;97(11):2040-2047. doi: 

10.2105/AJPH.2006.095505.

3. Coreil J, Ray LA, Markides KS. Predictors of smoking among mexican-americans: Findings from the hispanic HANES. Prev Med. 1991;20(4):508-517.

4. Stern MP, Knapp JA, Hazuda HP, Haffner SM, Patterson JK, Mitchell BD. Genetic and environmental determinants of type II diabetes in mexican americans. is there a "descending limb" to the modernization/diabetes 

relationship? Diabetes Care.1991;14(7):649-654.

5. Chakraborty BM, Mueller WH, Reeves R, et al. Migration history, health behaviors, and cardiovascular disease risk factors in overweight mexican-american women. Ethn Dis.2003;13(1):94-108.

6. Hazuda HP, Haffner SM, Stern MP, Eifler CW. Effects of acculturation and socioeconomic status on obesity and diabetes in mexican americans. the san antonio heart study. Am J Epidemiol. 1988;128(6):1289-1301.
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Specific Aims 

To examine in West African Immigrants:

1. The prevalence of  CVD risk factors (overweight/obesity, hypertension, high blood 

glucose, hyperlipidemia) and poor health behaviors (smoking, physical inactivity 

and unhealthy diet). 

2. The distribution of  10-year Pooled Cohort Equations (PCE) scores 

3. Predisposing, reinforcing and enabling factors as predictors of  elevated CVD risk (≥3 

CVD risk factors/ poor health behaviors or PCE score ≥7.5%) 

4. Examine the association between acculturation and CVD risk factors, poor health 

behaviors and elevated CVD risk (≥3 CVD risk factors/ poor health behaviors or 

PCE score ≥7.5%) 

5



Conceptual Framework: Modified Precede Proceed Model 

6

Genetics

Poor Health Behaviors

Physical activity

Unhealthy  diet 

Smoking

CVD Risk Factors

Diabetes 

Overweight/Obesity

Hyperlipidemia 

Hypertension 

Predisposing Factors

•CVD knowledge
•Socioeconomic status

Reinforcing Factors

•Social support 

Enabling  Factors

•Health insurance status

•Immigration status

Acculturation

•Acculturation strategy
•Length of US residence
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Conceptual Framework: Modified Precede Proceed Model 
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Poor Health Behaviors

Physical Activity

Unhealthy  diet 

Smoking

CVD Risk Factors

Diabetes 

Overweight/Obesity

Hyperlipidemia 

Hypertension 

Acculturation

•Acculturation Strategy
•Length of US residence
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Study Design and Setting 

Study Design: Correlational-descriptive, cross-sectional

Sample size: Estimated 25,000 WAI, 50% prevalence of  HTN 

and overweight/obesity, margin of  error ±6%, 

95% CI= 264 participants

Setting:  Churches in the Baltimore/Washington, DC 

metropolitan area
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Participants 

Target population: 1st generation WAI adults

Sampling: Quota sampling

Inclusion criteria:

 Adults 35-74 yrs

 Self  identify as Ghana or Nigeria WAI

 Reside in the Baltimore/Washington, D.C. metro area

 Able to read and write English and provide informed consent

Exclusion criteria: 

 Pregnancy

 Born in the US or in another African country

 Medical history of  CVD (MI, CVA, HF, etc)13
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Recruitment, Screening and Data Collection 

Procedures

1. Screening for eligibility conducted 

2. Informed consent obtained 

3. Physical measurements conducted

4. Biochemical measurements 

conducted

5. Modified WHO STEPS 

Questionnaires administered 

6. Immediate counseling provided on 

Global CVD risk & Heart Age

7. “Heart Risk Report Card” provided 

8. Educational materials on CVD risk 

reduction distributed 

9. $10 gift card 
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Statistical Analyses 

• Descriptive statistics (T-test and X2 test/ 

Fisher’s exact)

• Inferential statistics (Multivariable logistic 

regression) 

• Two-tailed α with p<0.05 considered 

significant
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Pooled Cohort Equations (PCE) Scores 

• Estimates the 10-year risk of  Atherosclerotic Cardiovascular 

Disease(ASCVD) 

• Variables-sex, age, HDL-C, TC, diabetes status, SBP, HTN 

treatment, smoking status and race. 1

• Variable dichotomized into 

 <7.5% PCE score (low to intermediate risk ) 1

 ≥7.5% PCE score (elevated risk) 1

1.  Goff  DC,Jr, Lloyd-Jones DM, Bennett G, et al. 2013 ACC/AHA guideline on the assessment of  cardiovascular 

risk: A report of  the American college of  Cardiology/American heart association task force on practice guidelines. 

Circulation. 2013. doi: 01.cir.0000437741.48606.98 [pii]. 
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Summative Measure of CVD Risk Factors/

Poor Health Behaviors

• Having ≥3 CVD risk factors/poor health behaviors is 

associated with a 10-fold increase in CVD risk 1,2

• Summative measure of  the number of  CVD risk factors/poor 

health behaviors calculated 

• Variable dichotomized into 

 <3 CVD risk factors/poor health behaviors (low to 

intermediate risk) 1,2

 ≥3 CVD risk factors/poor health behaviors (elevated risk) 1,2

1. National Heart, Lung, and Blood Institute. Heart  disease risk factor multiplier effect in midlife women. 

2. National Heart, Lung, and Blood Institute. Who is at risk for heart disease? - NHLBI, NIH 

http://www.nhlbi.nih.gov/health/health-topics/topics/hdw/atrisk.html. Accessed 9/20/2014, 2014. 
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Acculturation Measures 

Ghanaian/Nigerian

subscale (D1)

American subscale (D2)

Assimilationist Integrationist

Marginalist Traditionalist

↓↑

↓↓

↑↑

↑↓

1. Length of US residence (proxy)

 Continuous variable

 Dichotomous variable: <10 years vs. ≥10 years 1,2 

2. Acculturation Strategies3

14

1. Goel MS, McCarthy EP, Phillips RS, Wee CC. Obesity among US immigrant subgroups by duration of residence. JAMA. 2004;292(23):2860-

2867. doi: 292/23/2860 [pii]. 

2. Kandula NR, Diez-Roux AV, Chan C, et al. Association of acculturation levels and prevalence of diabetes in the multi-ethnic study of 

atherosclerosis (MESA). Diabetes Care. 2008;31(8):1621-1628. 

3. Tropp LR, Erkut S, Coll CG, Alarcon O, Vazquez Garcia HA. Psychological acculturation: Development of a new measure for puerto ricans

on the U.S. mainland. Educ Psychol Meas. 1999;59(2):351-367. doi: 10.1177/00131649921969794 [doi]. 
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15



Demographics
Characteristic
[Mean ±SD or N (%)]

Total
(N=253)

Males
(n=106)

Females
(n=147)

p-value

Age 49.5±9.2 49.7±9.2 49.3±9.2 0.7196

Educational status 

<High school 61(25) 19(18) 42(29) 0.055

High school 38(15) 14(13) 24(17)

≥College 150(60) 72(69) 77(54)

Employed 181(79) 81(90) 100(72) 0.001**
Married 193(76) 94(90) 99(67) 0.001**
Household income 

<$25,000 44(18) 16(15) 28(20) 0.007**

$25,000-$50,000 113(46) 39(38) 74(52)

>$50,000 88(36) 49(47) 39(28)

Health insurance, Yes 127(52) 56(55) 71(49) 0.387

≥10 years of US residence (%) 170(67) 81(76) 89(61) 0.008**

Green-Card/US-citizen 194(77) 84(80) 110(75) 0.385

Country of birth
Ghana
Nigeria 

152(60)
101(40)

60(57)
46(43)

92(63)
55(37)

0.338

**p<0.05 
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Cardiovascular Disease Risk

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

(N=253)

Males

(n=106)

Females

n=147)

p-value

Elevated blood pressure 28(20) 11(20) 17(21) 0.945

Hypertension diagnosis 98(40) 40(39) 58(41) 0.785

Hypertension treatment 63(53) 17(36) 46(64) 0.003**

Hypertension control (On antihypertensives) 24(56) 9(75) 15(48) 0.115

Hypertension control (No antihypertensives) 11(48) 7(58) 4(36) 0.292

Prediabetes 24(11) 12(14) 12(9) 0.323

Diabetes diagnosis or FBG≥126mg/dL 40(16) 18(17) 22(15) 0.594

Diabetes diagnosis 30(13) 14(15) 16(12) 0.449

**p<0.05
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Cardiovascular Disease Risk
Characteristic [Mean ±SD or N (%)] Total

(N=253)

Males

(n=106)

Females

(n=147)

p-value

Low density lipoprotein-cholesterol(LDL-C)  ≥130 (%) 84(33) 38(36) 46(31) 0.448

High density lipoprotein-cholesterol (HDL-C<40(M)/<50(F) (%) 74(29) 25(24) 49(33) 0.093

Total Cholesterol TC≥200 69(27) 28(26) 41(28) 0.795

Triglycerides (TG)≥150 43(17) 24(23) 19(13) 0.042

Fasting blood glucose 94.3± 1.7 96.4±2.4 93.9±2.3 0.2903

Body Mass Index (kg/m2) 29.8±4.8 28.4±3.9 30.8±5.1 <0.001**

Normal (18.5-24.9) 30(12) 20(19) 10(7) 0.002**

Overweight (25-29.9) 112(45) 51(49) 61(43)

Obese (≥30) 105(43) 33(32) 72(50)

Waist circumference>35 (F)/40 (M)* 127(53) 24(23) 103(75) <0.001**

Waist to hip ratio>0.90 (M)/0.85 (F)* 151(60) 50(47) 101(69) 0.001**

Current tobacco smoker 1(0.4) 1(1) 0(0) 0.236

Physical inactivity 135(56) 58(57) 77(55) 0.754

Pooled Cohort Equations Score  6.1±6.8 7.7±6.4 5.0±6.9 0.002**

PCE≥ 7.5 % 66(28) 33(35) 33(23) 0.047**

**p<0.05 
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Comparison of Socio-Demographic Variables 

by Acculturation Strategy  

Mean±SD or N(%) Assimilationist
N=2

Marginalist 
N=5

Traditionalist
N=80

Integrationist
N=166

p-value*

Female 1(50) 5(100) 60(75) 81(49) <0.0001

Age at migration (yrs) 36.5±3.5 44.4±13.6 39.5±11.5a 33.9± 8.0a <0.0001

Length of US residence 
(yrs)

25.5± 23.3 8.4±5.6 10.8±7.6a 15.0± 8.9a 0.0003

Percentage of life in US 37.0±25.8 17.1±12.5 21.7±14.7a 29.7± 14.9a 0.0001

Employed 2(100) 1(20) 56(70) 139(84) 0.013

Income

<$25,000 1(50) 0(0) 21(26) 22(13) 0.006
$25,000-$50,000 1(50) 3(60) 39(49) 73(44)

>$50,000 0(0) 2(40) 20(25) 71(43)

Green card/citizen 2(100) 4(80) 61(76) 127(77) 0.836

Health insurance 2(100) 1(20) 37(46) 90(54) 0.241
a,. Acculturation strategies with the same superscript were significantly different (p <0 .05).
*T-test/X2 test comparing Traditionalist  to Integrationist
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Prevalence of CVD Risk Factors, Poor Health Behaviors and 
Elevated CVD Risk by Acculturation Strategy
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Association between CVD Risk Factors/Poor Health Behaviors,

Elevated CVD Risk and Length of Residence: Males (N=106)

AOR (95%CI)

CVD risk factors/poor health behaviors ≥10years P-value

Overweight/obesity∞ 5.10(1.28-20.33) 0.021

Hypertension† 0.61(0.17-2.14) 0.436

Hyperlipidemia (TC>200) † 1.20(0.35-4.13) 0.772

Diabetes † 3.97(0.42-37.44) 0.228

Physical inactivity† 0.49(0.15-1.59) 0.236

Elevated CVD risk ≥10years P-value

≥3 CVD risk factors/poor health behaviors † 1.22(0.39-3.85) 0.728

*PCE Score≥7.5% 8.02(2.09-30.80) 0.002

AOR-Adjusted Odds ratio, CI=confidence interval, TC-Total cholesterol 
†Adjusted for age, education, income, insurance, employment,
∞ Adjusted for age, education, income, insurance, employment, physical activity
* Adjusted for education, income, insurance, employment. 
Significant OR and AOR at p<0.05
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Association between CVD Risk Factors/Poor Health Behaviors,

Elevated CVD Risk and Length of Residence: Females (N=147)

†AOR (95%CI)

CVD risk factors/poor health behaviors ≥10years P-value

Overweight/obesity∞ 1.23(0.26-5.82) 0.789

Hypertension† 2.60(1.04-6.51) 0.041

Hyperlipidemia (TC>200) † 1.1(0.41-2.48) 0.985

Diabetes† 0.58(0.18-1.91) 0.371

Physical inactivity† 0.88(0.39-2.02) 0.780

Elevated CVD risk ≥10years P-value

≥3 CVD risk factors or poor health behaviors† 1.21(0.52-2.81) 0.652

*PCE Score ≥7.5% 2.20(0.79-6.06) 0.127

AOR-Adjusted Odds ratio, CI=confidence interval, TC-Total cholesterol 
†Adjusted for age, education, income, insurance, employment
∞ Adjusted for age, education, income, insurance, employment, physical activity
* Adjusted for education, income, insurance, employment*Significant OR and AOR at p<0.05
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Association between Acculturation and Elevated CVD Risk

Adjusted

AOR 95%CI P-value

≥3 CVD risk factors or poor health behaviors

*Length of US residence (proxy) 1.06 1.0-1.10 0.001
+Acculturation Strategies

Integrationist 0.46 0.24-0.87 0.017

Traditionalist Ref Ref Ref

Pooled ASCVD risk score ≥7.5%

*Length of US residence (proxy) 1.09 1.05-1.13 <0.0001
+Acculturation Strategies

Integrationist 0.38 0.18-0.78 0.008

Traditionalist Ref Ref Ref

* Adjusted for gender, education, income, insurance status, employment status
+ Adjusted for length of US residence, gender, education, income, insurance status, employment status
Ref-Reference group

23



Hypertension Management by Acculturation Strategy
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Diabetes Management by Acculturation Strategy
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Summary

• High prevalence of  CVD risk factors, poor health 

behaviors and elevated CVD risk 

• Acculturation may be associated with CVD risk with 

paradoxical findings observed in the two measures of  

acculturation

 Increasing years of  residence associated with higher CVD risk 

 Integrationists had a lower adjusted odds of  elevated CVD risk 

than Traditionalists
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Limitations & Strengths 

Limitations Strengths

• Cross-sectional study • Community-engaged research

• Non-probability sampling • Global ASCVD risk

• Residual confounding

variables

• Socio-economically diverse 

sample
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