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Abstract

Individuals with favorable levels of all readily measured major CVD risk factors (low CV risk) 

during middle age incur lower cardiovascular morbidity and mortality, lower all-cause mortality, 

and lower Medicare costs at older ages compared to adults with one or more unfavorable CVD risk 

factors. Studies on predictors of low CV risk in Hispanics/Latinos have focused solely on 

Mexican-Americans. The objective of this study was to use data from the Hispanic Community 

Health Study/Study of Latinos (HCHS/SOL; enrolled 2008 to 2011) to assess relationships of 

nativity and length of residence in the US, a commonly used proxy for acculturation, with low CV 

risk (not currently smoking; no diabetes; untreated total cholesterol <200mg/dL; untreated blood 

pressure <120/<80; body mass index <25 kg/m2; and no major ECG abnormalities) in 15,047 
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Central American, South American, Cuban, Dominican, Mexican, Puerto Rican men and women, 

and Hispanic/Latino men and women identifying as other or >1 heritage. We also tested whether 

associations varied by Hispanic/Latino background. Women living in the US<10 years were 1.96 

(95% confidence interval: 1.37, 2.80) times more likely to be low CV risk than US-born women 

after adjusting for sociodemographic characteristics, diet, physical activity, and self-reported 

experiences of ethnic discrimination. Findings varied in men by Hispanic/Latino background, but 

length of residence was largely unrelated to low CV risk. These findings highlight the role 

acculturative processes play in shaping cardiovascular health in Hispanics/Latinos.
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INTRODUCTION

Major modifiable cardiovascular disease risk factors, such as smoking, hypertension, 

hyperglycemia, hypercholesterolemia, and obesity, account for a substantial proportion of 

cardiovascular disease (CVD) deaths in the US.1–3 Individuals with favorable levels of all 

readily measured major CVD risk factors (low CV risk) during middle age incur lower 

cardiovascular morbidity and mortality, lower all-cause mortality, and lower Medicare costs 

at older ages compared to adults with one or more unfavorable CVD risk factors.4–7 Such 

evidence provides a strong foundation for the promotion of cardiovascular health by 

achieving and maintaining optimal levels of all CVD risk factors.

Few published studies have assessed the prevalence of low CV risk among Hispanics/

Latinos;8, 9 the limited research data suggest that foreign-born Hispanics/Latinos have better 

cardiovascular health than their US-born counterparts.9 However, this health advantage 

among foreign-born Hispanics/Latinos appears to diminish over time,9 possibly due to 

increased exposure to different sociocultural and environmental factors (i.e., acculturation) 

that lead to adverse changes in dietary practices, physical activity levels, and weight.9, 10 

One limitation of the current literature on predictors of low CV risk is that they have focused 

solely on Mexican-Americans. Hispanics/Latinos living in the US are a diverse group, and 

there may be differences in behavioral and biological factors related to cardiovascular health 

by country of origin. For example, a study of acculturation and diabetes prevalence found 

that acculturation was positively associated with diabetes among non-Mexican-origin 

Hispanics but showed no association between acculturation and diabetes for Mexican-origin 

Hispanics.11

In addition, the acculturation process experienced by Hispanics/Latinos with increasing time 

spent in the US or across generations may vary by country of origin. Previous studies have 

shown substantial variation in CVD risk factor prevalence across Latin American 

countries,12 which may be indicative of differences in dietary behaviors and physical activity 

levels. It is also possible that some Hispanic/Latino background groups are exposed to 

higher levels of stress associated with ethnic discrimination and thus experience more rapid 
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health declines, while others are better able to maintain social ties and health-promoting 

behaviors from their country of origin.13, 14

In this study we built on the existing literature by using data from the Hispanic Community 

Health Study/Study of Latinos (HCHS/SOL) to assess relationships of nativity and length of 

residence in the US, a commonly used proxy for acculturation, with low CV risk prevalence 

in a diverse group of Hispanics/Latinos. We also examined whether these associations varied 

by Hispanic/Latino background.

METHODS

HCHS/SOL is a multi-site community-based study of 16,415 Hispanic/Latino adults living 

in Bronx, New York; Chicago, Illinois; Miami, Florida; and San Diego, California.15 

Households were selected with a stratified, 2-stage area probability sampling design in each 

of the 4 field centers.16 Both stages oversampled certain strata to increase the likelihood that 

a selected address yielded a Hispanic/Latino household.

Eligible households were screened by study staff via in-person or telephone contacts. 

Individuals were considered eligible if they were ages 18–74 years old at the time of 

screening in 2008 to 2011, self-identified as Hispanic/Latino, were able to complete a study 

examination, and reported no plans to move from the study area. Persons aged 45 to 74 years 

were oversampled (n=9714; 59.2%) to facilitate examination of target outcomes. Of the 

persons who fulfilled eligibility criteria and were screened, 41.7% were enrolled.

Of the 16,415 HCHS/SOL participants, we excluded 1,368 participants who have missing 

data on length of residence in US (n=121), healthcare coverage (n=264), low risk factors 

(n=716), or other covariates (n=267). Thus, these analyses are based on data from 15,047 

participants (5,995 men and 9,052 women).

Variables

Based on self-reported nativity and length of residence in the US, participants were 

categorized as: foreign-born and having lived in the US <10 years; foreign-born and having 

lived in the US ≥10 years; or US-born (reference group). Sociodemographic variables 

included age at time of examination, gender, self-reported Hispanic/Latino background 

(Central American, South American, Cuban, Dominican, Mexican, Puerto Rican, or other/

more than 1 heritage), current health insurance status (any vs. none), and education (less 

than high school diploma or equivalent, high school diploma or equivalent, and more than 

high school degree).

Low CV risk was defined as meeting all of the following criteria: total serum cholesterol 

<200 mg/dL and not on cholesterol-lowering medications; systolic/diastolic blood pressure 

<120/<80 mm Hg and not on antihypertensive medications; BMI <25.0 kg/m2; fasting 

plasma glucose <100 mg/dl and no history of diabetes mellitus; not currently smoking; and 

no major ECG abnormalities.5 These cutpoints were chosen to be consistent with the 

American Heart Association’s criteria for ideal cardiovascular health.17–19
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Total serum cholesterol was measured using a cholesterol oxidase enzymatic method. After 

a 5-minute rest period, 3 seated blood pressure measurements were obtained with an 

automatic sphygmomanometer; the second and third readings were averaged. Participants 

were asked to bring in all prescription and non-prescription medications taken in the past 

month. Cholesterol-lowering medication use and antihypertensive medication use was based 

on the medications brought to the exam or self-report. Height was measured to the nearest 

centimeter and body weight to the nearest 0.1 kg. Body mass index (BMI) was calculated as 

weight in kilograms divided by height in meters squared. Plasma glucose was measured 

using a hexokinase enzymatic method (Roche Diagnostics). History of diabetes and current 

smoking status were based on self-report.

A standard, 10-second, simultaneous, 12-lead electrocardiogram at rest was digitally 

acquired using a GE MAC 1200 electrocardiograph (GE, Milwaukee, Wisconsin) at 10 

mm/mV calibration and a speed of 25 mm/s. ECG abnormalities were classified and coded 

using the Minnesota ECG Classification.20 Major ECG abnormalities included major 

ventricular conduction defect; definite myocardial infarction (defined as the presence of 

major Q-wave abnormalities); possible myocardial infarction (defined as the presence of 

minor Q-QS wave plus major ST-T abnormalities); major isolated ST-T abnormalities; left 

ventricular hypertrophy plus major ST-T abnormalities; major atrioventricular conduction 

abnormalities; and major QT prolongation (QT interval ≥116% or JTI if QRS interval ≥120 

ms), pacemaker, and other major arrhythmias.

Self-reported duration (average number of days and average minutes/day) and intensity 

(moderate or vigorous) of recreational and work-related physical activity was assessed. Self-

reported duration of transportation-related activity (walking or biking) was also assessed and 

was considered of moderate intensity. Total physical activity was categorized based on the 

2008 US physical activity guidelines as meeting the guidelines (≥150 minutes of moderate-

intensity activity a week, or ≥75 minutes of vigorous-intensity activity a week, or an 

equivalent combination of the two); being physically activity but not meeting the guidelines; 

and being physically inactive.21

Dietary intake was ascertained by two 24- hour dietary recalls administered 6 weeks apart. 

Dietary quality was assessed using the 2010 Alternative Healthy Eating Index (AHEI-2010), 

which is derived from the following 11 components: 1) servings/day of vegetables not 

including potatoes; 2) servings/day of whole fruit; 3) servings/day of whole grains; 4) 

servings/day of sugar sweetened beverages and fruit juice; 5) servings/day of nuts and 

legumes; 6) servings/day of red/processed meats; 7) % energy from trans fats; 8) mg/day of 

long-chain (n-3) fats; 9) % energy from polyunsaturated fatty acids; 10) mg/day of sodium; 

and 11) drinks/day of alcohol.22 The NCI method was used to predict usual intake for each 

component.23 The AHEI-2010 score is the sum of the 11 individual component scores, each 

ranging from 0 (worst) to 10 (best), leading to an overall score from 0 to 110.

Ethnic discrimination was self-reported based on responses to a single question asking how 

often participants are treated unfairly because they are Hispanic/Latino. Participant 

responses were categorized as never, sometimes, and often/always.
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Analyses

All analyses were weighted to account for selection probability and to at least partially 

adjust for any bias effects caused by differential nonresponse. The weights were trimmed to 

limit precision losses and calibrated to the 2010 Census characteristics by age, gender, and 

Hispanic/Latino background in each field center’s target population. All analyses also 

accounted for cluster sampling and the use of stratification in sample selection.

Associations of length of residence in the US with low CV risk varied significantly by 

gender in models adjusted for sociodemographic characteristics (P for interaction <0.001), 

therefore all analyses are presented stratified by gender. Descriptive statistics were generated 

on the distribution of study covariates by nativity and length of residence in the US. 

Differences in participant characteristics by nativity and length of residence in the US were 

examined using F-tests or Χ2-tests as appropriate. Logistic regression models were used to 

examine the associations of length of residence with low CV risk. Initial models were 

adjusted for age, study site, Hispanic/Latino background, education and insurance status. 

Subsequent models were additionally adjusted for dietary quality, physical activity, and 

ethnic discrimination. Interactions of length of residence with Hispanic/Latino background 

were tested to assess whether associations of length of residence with low CV risk varied by 

Hispanic/Latino background in models adjusted for socioeconomic and demographic 

characteristics. All analyses were conducted using SAS 9.3 survey procedures (SAS 

Institute, Cary, NC).

RESULTS

US-born women were younger than those in both foreign-born groups (Table 1). Women of 

Mexican, Puerto Rican, and “other” Hispanic/Latino backgrounds were less likely to have 

lived in the US <10 years (rather than ≥10 years or US-born), while Cubans, Central 

Americans, and South Americans were most likely to be more recent immigrants. A higher 

proportion of women who were US-born had more than a high school diploma and had 

current health insurance, compared to women who had lived in the US for <10 or ≥10 years. 

US-born women were also more likely to meet the physical activity guidelines, but they had 

the lowest mean AHEI-2010 score. There was no significant difference in reported frequent 

exposure to ethnic discrimination by length of residence in the US. The distribution of all 

covariates by length of residence in the US for men was similar to findings for women 

(Table 2).

Among women, age-adjusted low CV risk prevalence was highest among those living in the 

US < 10 years (Table 3; 15.4%) and similar among those living in the US ≥ 10 years (9.4%) 

and those born in the US (9.2%). Foreign-born women who had lived in the US < 10 years 

were 2.00 (95% confidence interval (CI): 1.39, 2.86) times more likely to be low CV risk 

than US-born women in models adjusted for age, Hispanic/Latino background, education 

and insurance status; this association persisted in fully adjusted models. Foreign-born 

women who had lived in the US < 10 years also experienced significantly higher odds of 

being low CV risk than their foreign-born counterparts who had lived in the US ≥ 10 years 

(P for contrast statement < 0.01 in all models). There was no significant difference in low 

CV risk between foreign-born women living in the US ≥ 10 years and US-born women 
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(Model 1 OR: 1.03; 95% CI: 0.73, 1.47). Associations between length of residence in the US 

and low CV risk did not vary significantly by Hispanic/Latino background (P for interaction 

= 0.75, 12 df).

Age-adjusted low CV risk prevalence was similar by nativity and length of residence in the 

US among men, ranging from 4.5% in men who had lived in the US < 10 years to 6.0% in 

US-born men. Length of residence was not associated with low CV risk overall in 

multivariable-adjusted models. However, this association varied significantly by Hispanic/

Latino background group in sociodemographic-adjusted models (P for interaction < 0.0001, 

12 df). Figure 1 shows predicted low CV risk prevalence estimates by length of residence in 

the US for each Hispanic/Latino background among men. There was no strong patterning in 

low CV risk prevalence by length of residence among most Hispanic/Latino groups. In 

Dominican men, those who had lived in the US ≥ 10 years were significantly more likely to 

be low CV risk than those who had lived in the US < 10 years.

DISCUSSION

This is the first study to our knowledge to examine associations of length of residence in the 

US with low CV risk in different Hispanic/Latino groups. We found that Hispanic/Latino 

women who had lived in the US < 10 years were significantly more likely to be low CV risk 

than those born in the US after adjusting for sociodemographic characteristics, diet, physical 

activity, and ethnic discrimination. Among men, there was no association between length of 

residence and low CV risk in any group except among Dominicans, where low CV risk 

prevalence was highest for those who had lived in the US ≥ 10 years.

Few studies have examined gender differences in the relationship between length of 

residence and cardiovascular health. A nationally representative study of Mexican 

Americans found that foreign-born Mexican American men and women living in the US <10 

years were more likely to be low CV risk than US-born Mexican American both men and 

women (i.e., no significant effect modification by gender).9 This is consistent with what we 

found among women, but it is in contrast with our null findings for men. Reasons for this 

difference in findings are not clear, suggesting further work is needed to better understand 

how gender may influence associations of length of residence in the US with cardiovascular 

health.

Low CV risk was significantly higher for Hispanic/Latino women who had spent less than 

10 years in the US compared not only to US-born women, but also to women who had living 

in the US for 10 years or more. This is consistent with previous studies that have indicated 

that immigrants enter the US in relatively good health and over time lose this advantage and 

converge with health status levels of US-born residents.9, 10, 24 This may be due to increased 

exposure to different cultural and environmental factors that lead to poorer dietary practices, 

physical inactivity, and weight gain over time. In addition, the process of acculturation may 

increase exposure to certain stressors such as inter-personal or institutional discrimination 

that could have deleterious effects on health. Our findings persisted with adjustment for 

dietary quality, physical activity, and perceived ethnic discrimination, possibly due to the 
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cross-sectional design of our study or our inability to capture the most salient aspects of 

these factors that contribute to differences in low CV risk with the available measures.

This study has some limitations. The cross-sectional design does not allow examination of 

changes in behaviors or other exposures over time, including those related to the process of 

acculturation. Furthermore, while we adjusted for several factors hypothesized to account for 

associations of acculturation with low CV risk, the available diet, physical activity, and 

discrimination measures may not have adequately captured specific aspects of these health 

behaviors that could be driving differences in low CV risk by length of residence (e.g., food 

preparation methods).

In summary, we found that longer duration of residence in the US was related to poorer CV 

health in women of all Hispanic/Latino backgrounds and that this relationship varied 

Hispanic/Latino background in men. A better understanding of the social, behavioral, and 

contextual factors that account for these differences will help guide efforts to improve 

cardiovascular health of Hispanics/Latinos residing in the US.
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Highlights

• In women, recent immigrants had more favorable cardiovascular (CV) 

health profiles.

• This relationship in women did not vary by Hispanic/Latino 

background group.

• Nativity and length of residence in the US was not related to CV health 

in men.

• There was some evidence among men of heterogeneity by background 

group.
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Figure 1. 
Predicted low risk prevalence among men by length of residence in the US and Hispanic/

Latino background: HCHS/SOL, 2008–2011. Estimated low risk prevalence based on a 

model adjusted for age, length of residence in the US, Hispanic/Latino background, length 

of residence in the US*Hispanic/Latino background interaction, education, and insurance 

status.
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Table 1

Participant characteristics by nativity and length of residence in US among women: HCHS/SOL, 2008–2011

Length of residence
<10 years (n=2174)

Length of
residence ≥ 10
years (n=5413)

US born
(n=1465)

p-
value

Mean age 40.1 (39.2,41.1) 47.1 (46.4,47.8) 31.3 (30.5,32.0) <0.001

Hispanic/Latino
background, %

  Mexican 33.3 (28.3,38.4) 41.6 (38.0,45.1) 39.6 (35.3,44.0) <0.001

  Cuban 35.4 (29.5,41.4) 14.1 (11.5,16.8) 6.5 (4.5,8.5) <0.001

  Puerto Rican 3.3 (2.0,4.6) 14.0 (12.1,15.8) 32.3 (28.4,36.2) <0.001

  Dominican 8.8 (6.4,11.1) 13.6 (11.6,15.7) 7.9 (4.9,11.0) <0.001

  Central American 9.9 (7.6,12.2) 8.3 (7.0,9.6) 2.6 (1.5,3.7) <0.001

  South American 7.4 (5.9,8.9) 5.5 (4.7,6.4) 1.2 (0.6,1.8) <0.001

  Other / >1 background
group

1.9 (1.1,2.6) 2.8 (1.6,4.1) 9.8 (7.7,11.9) <0.001

Site, %

  Bronx 16.4 (13.1, 19.8) 31.9 (27.9, 35.8) 39.0 (34.3, 43.7) <0.001

  Chicago 11.0 (8.8, 13.2) 16.1 (14.0, 18.3) 17.1 (14.1, 20.1) <0.001

  Miami 50.0 (43.7, 56.4) 25.2 (21.3, 29.1) 9.9 (7.3, 12.5) <0.001

  San Diego 22.6 (17.3, 27.8) 26.8 (23.4, 30.2) 34.0 (29.4, 38.6) <0.001

Education, %

  <High school 26.5 (23.8,29.2) 39.6 (37.2,42.0) 23.4 (20.1,26.7) <0.001

  High school 30.8 (28.0,33.5) 23.7 (21.6,25.8) 26.3 (22.8,29.8) <0.001

  >High school 42.8 (39.5,46.0) 36.7 (34.3,39.1) 50.3 (46.6,54.0) <0.001

Any insurance, % 34.2 (31.3,37.1) 57.0 (54.2,59.8) 67.5 (63.6,71.3) <0.001

Physical Activity, %

  Inactive 27.6 (25.1,30.2) 27.3 (25.3,29.2) 19.8 (16.8,22.8) <0.001

  Active but not meeting
the guidelines

16.3 (14.0,18.6) 16.0 (14.4,17.7) 12.1 (10.0,14.2) 0.006

  Meeting the guidelines 56.0 (53.2,58.9) 56.7 (54.6,58.8) 68.1 (64.7,71.4) <0.001

Mean AHEI score 45.5 (44.9,46.2) 48.5 (48.2,48.9) 42.8 (42.3,43.3) <0.001

Discrimination, %

  Never 58.9 (55.8,62.0) 49.7 (47.3,52.1) 49.1 (45.7,52.5) <0.001

  Sometimes 32.1 (29.2,34.9) 39.9 (37.8,42.1) 39.3 (35.9,42.7) <0.001

  Often/always 9.0 (7.3,10.7) 10.4 (8.9,11.8) 11.6 (8.5,14.7) 0.31

Abbreviations: CV, cardiovascular; AHEI, Alternative Healthy Eating Index
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Table 2

Participant characteristics by nativity and length of residence in US among men: HCHS/SOL, 2008–2011

Length of residence
<10 years (n=1378)

Length of
residence ≥ 10
years (n=3490)

US born
(n=1127)

p-
value

Mean age 37.2 (36.2,38.2) 46.9 (46.1,47.6) 31.6 (30.7,32.6) <0.001

Hispanic/Latino
background group, %

  Mexican 31.5 (25.6,37.3) 38.5 (34.8,42.2) 40.3 (35.3,45.3) 0.0081

  Cuban 37.1 (30.7,43.5) 22.8 (19.1,26.5) 6.3 (4.3,8.3) <0.001

  Puerto Rican 4.2 (2.6,5.8) 13.5 (11.6,15.4) 34.1 (30.1,38.2) <0.001

  Dominican 7.6 (5.4,9.8) 9.1 (7.4,10.7) 5.4 (3.2,7.7) 0.0118

  Central American 10.3 (7.6,12.9) 8.7 (7.2,10.1) 2.1 (1.1,3.1) <0.001

  South American 7.1 (5.2,9.0) 5.2 (4.3,6.1) 1.3 (0.7,1.9) <0.001

  Other / >1 background
group

2.2 (1.1,3.4) 2.3 (1.5,3.1) 10.5 (7.9,13.2) <0.001

Site, %

  Bronx 17.0 (13.2, 20.8) 26.0 (22.8, 29.2) 35.1 (30.5, 39.7) <0.001

  Chicago 14.4 (11.3, 17.5) 19.1 (16.5, 21.7) 16.6 (13.7, 19.6) <0.001

  Miami 50.6 (43.8, 57.5) 31.4 (26.7, 36.1) 9.6 (6.9, 12.4) <0.001

  San Diego 18.0 (12.5, 23.4) 23.5 (20.1, 26.9) 38.7 (33.0, 44.4) <0.001

Education, %

  <High school 26.4 (23.2, 29.7) 39.7 (37.3, 42.0) 20.2 (17.1, 23.4) <0.001

  High school 32.6 (29.2, 36.0) 26.6 (24.5, 28.7) 35.4 (31.1, 39.6) <0.001

  >High school 41.0 (36.7, 45.2) 33.7 (31.4, 36.1) 44.4 (40.3, 48.5) <0.001

Any insurance, % 31.4 (27.5, 35.2) 49.3 (46.5, 52.0) 61.6 (57.5, 65.6) <0.001

Physical Activity, %

  Inactive 15.7 (13.0,18.4) 17.9 (16.1,19.8) 10.0 (7.8,12.2) <0.001

  Active but not meeting
the guidelines

9.1 (7.3,10.8) 10.6 (9.0,12.1) 6.2 (4.4,8.0) 0.0018

  Meeting the guidelines 75.2 (72.2,78.2) 71.5 (69.2,73.8) 83.8 (81.2,86.5) <0.001

Mean AHEI score 47.9 (47.3,48.6) 50.7 (50.2,51.1) 45.8 (45.3,46.3) <0.001

Discrimination, %

  Never 55.6 (51.8,59.3) 47.3 (44.9,49.6) 45.6 (41.8,49.5) <0.001

  Sometimes 36.0 (32.1,39.9) 41.4 (39.2,43.5) 44.1 (40.1,48.2) 0.0114

  Often/always 8.4 (6.6,10.2) 11.4 (9.7,13.0) 10.3 (7.7,12.8) 0.0594

Abbreviations: CV, cardiovascular; AHEI, Alternative Healthy Eating Index
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Table 3

Age-adjusted prevalence and multivariable-adjusted odds ratios for association of low risk (95% confidence 

interval) with nativity and length of residence in US: HCHS/SOL, 2008–2011

Age-adjusted
prevalence Model 1a Model 2b Model 3c

Women

  US born (Ref) 9.2(6.6,11.7) 1.00 1.00 1.00

  Foreign born < 10 years 15.4(12.9,17.9) 2.01(1.40,2.89) 1.97(1.38,2.83) 1.97(1.37,2.82)

  Foreign born >= 10 years 9.4(8.0,10.7) 1.02(0.72,1.47) 1.01(0.70,1.44) 0.99(0.69,1.42)

P for trend <0.001 <0.001 <0.001

Men

  US born (Ref) 6.0(4.0,8.1) 1.00 1.00 1.00

  Foreign born < 10 years 4.5(3.0,6.0) 1.11(0.69,1.78) 1.08(0.68,1.72) 1.08(0.68,1.72)

  Foreign born >= 10 years 5.6(4.4,6.8) 1.46(0.96,2.23) 1.43(0.95,2.17) 1.45(0.96,2.19)

P for trend 0.71 0.72 0.78

a
Adjusted for age, site, Hispanic/Latino background, education, and insurance status.

b
Adjusted for age, site, Hispanic/Latino background, education, insurance status, diet, and physical activity.

c
Adjusted for age, site, Hispanic/Latino background, education, insurance status, diet, physical activity, and discrimination.

Prev Med. Author manuscript; available in PMC 2017 August 01.


	Abstract
	INTRODUCTION
	METHODS
	Variables
	Analyses

	RESULTS
	DISCUSSION
	References
	Figure 1
	Table 1
	Table 2
	Table 3

