
Depression, anxiety, antidepressant use, and cardiovascular 
disease among Hispanic men and women of different national 
backgrounds: results from the Hispanic Community Health 
Study/Study of Latinos (HCHS/SOL)

Sylvia Wassertheil-Smoller1, EM Arredondo2, JianWen Cai3, Sheila Castenada4, James P 
Choca5, Linda Gallo4, Molly Jung1, Lisa M LaVange6, Elizabeth T Lee-Rey7, Thomas 
Mosley Jr.8, Frank J Penedo9, DA Santistaban10, and PC Zee11

1Department of Epidemiology and Population Health, Albert Einstein College of Medicine, Bronx, 
NY

2Graduate School of Public Health, San Diego State University, San Diego, CA

3Department of Biostatistics, Gillings School of Global Public Health, University of North Carolina 
at Chapel Hill, Chapel Hill, NC

4Psychology Department, Feinberg School of Medicine, Chicago, IL

5Department of Psychology, San Diego State University

6Department of Biostatistics, Gillings School of Global Public Health, University of North Carolina 
at Chapel Hill, Chapel Hill, NC (affiliation when contributing to this manuscript; current affiliation is 
Office of Biostatistics, Center for Drug Evaluation and Research, US FDA)

7Department of Family and Social Medicine, Albert Einstein College of Medicine, Bronx, New 
York

8Department of Medicine (Geriatrics), University of Mississippi Medical Center, Jackson, MS

9Department of Medical Social Sciences, Northwestern University, Chicago, IL

10University of Miami, Coral Gables, FL

11Department of Neurology, Northwestern University Feinberg School of Medicine, Chicago, IL

Abstract

Purpose—Describe prevalence and relationships to cardiovascular morbidity of depression, 

anxiety and medication use among Hispanic/Latinos of different ethnic backgrounds.
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Methods—Cross-sectional analysis of 15,864 men and women ages 18–74 in the population-

based Hispanic Community Health Study/Study of Latinos. Depressive and anxiety symptoms 

were assessed with shortened Center for Epidemiological Studies Depression scale and 

Spielberger Trait Anxiety Scale.

Results—Prevalence of high depressive symptoms ranged from low of 22.3% (95%CI: 20.4–

24.3) to high of 38.0% (95%CI: 35.2–41.0) among those of Mexican or Puerto Rican background 

respectively. Adjusted odds ratios for depression rose monotonically with number of CVD risk 

factors from 1.46 (95%CI: 1.18, 1.75) for those with no risk factors to 4.36 (95%CI: 2.47, 7.70) 

for those with 5 risk factors. Antidepressant medication was used by 5% with striking differences 

between those with and without history of CVD (15.4% and 4.6% respectively) and between 

insured (8.2%) and uninsured (1.8%).

Conclusions—Among US Hispanics/Latinos, high depression and anxiety symptoms varied 

nearly twofold by Hispanic background and sex, history of CVD and increasing number of CVD 

risk factors. Antidepressant medication use was lower than in the general population, suggesting 

under treatment especially among those who had no health insurance.

Keywords

depression; anxiety; Hispanics; Latinos; ethnic differences; antidepressants; antianxiety 
medications; HCHS/SOL; cardiovascular risk

INTRODUCTION

Depressive symptoms, depressed mood or subclinical depression, as well as anxiety, 

assessed with screening instruments has been associated with higher risks of heart disease, 

stroke and all-cause mortality 1–3,4. There is a bidirectional relationship between depression 

and cardiovascular disease (CVD), with depression being common post myocardial 

infarction (MI)5 and post stroke6.

While the study by Alegria and colleagues7 from the National Latino and Asian American 

Study (NLAAS), examined a probability sample of 2,554 persons from four background 

groups: Mexicans, Puerto Ricans, Cubans and “other” it did not distinguish those of 

Dominican, South American or Central American backgrounds. Another important study 

from the National Institute of Mental Health Collaborative Psychiatric Epidemiology 

Surveys (CPES) looked only at Mexican, Puerto Rican and Cuban background groups. Little 

research exists on use of anti-depression and anti-anxiety medications in these diverse 

groups. The Hispanic Community Health Study/Study of Latinos (HCHS/SOL), the largest, 

most comprehensive study of the health of Hispanics/Latinos from 6 different national 

backgrounds, consists of a probability sample of 16,415 Hispanic/Latino persons ages 18–74 

in four different communities across the Unites States. HCHS/SOL provides a unique 

opportunity to examine depressive and anxiety symptomatology, and use of antidepressant 

and anti-anxiety medications in Hispanic/Latino groups of different national backgrounds, 

by age, sex and in relation to CVD and risk factors for CVD.
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METHODS

Design Overview, Setting and Participants

The HCHS/SOL enrolled 16,415 self-identified Hispanic/Latino participants ages 18–74 in 

four defined communities in the US: Bronx, New York; San Diego, California; Miami, 

Florida; and Chicago, Illinois, to describe and study prospectively health and disease in 

Hispanic/Latinos from diverse origins, including Mexican, Puerto Rican, Dominican, 

Cuban, Central American and South American. The cohort was selected and enrolled 

between 2008–2011 through stratified multi-stage area probability sample of the four 

diverse regions, each with high concentrations of specific Hispanic/Latino backgrounds, 

allowing estimation of prevalence rates of diseases and risk factors for each background. 

Written informed consent was obtained from all participants. Details of the design, 

recruitment and implementation of HCHS/SOL have been published elsewhere8, 9.

During their baseline visit, participants completed questionnaires according to their language 

preference, in English or Spanish, that included information on demographic, behavioral, 

psychosocial and physiological factors, co-morbidities, dietary and medications information, 

cognitive scales and assessment of depression, anxiety and acculturation. A blood draw, 

glucose tolerance test, blood pressure and other physical measurements were completed.

Measurements

Depressive symptoms were assessed with the 10-item form of Center for Epidemiological 

Studies Depression Scale, CES-D1010. This scale is a subset of the original 20-item CES-D 

scale11 asking how often the respondent has experienced a symptom in the past week. 

Response categories range from “none of the time” to “most of the time”; On the full 20-

item scale a cut-point of ≥ 16, out of a possible high of 60, indicates presence of significant 

depressive symptoms validated using the DSM-III criteria for clinical depression. For the 

shortened CES-D10 scale used here, the cut-point ≥10 (out of a possible high of 30) has 

generally been used for screening purposes12–14. When measured against the ≥16 cut-point 

for the CES-D20 among 88 older adults, the CES-D10 cut point of ≥10 had sensitivity of 

96% and specificity of 100%10. In another study of adults 60 – 74 years, The Systolic 

Hypertension in the Elderly Program (SHEP), among 4613 men and women, the cut-point of 

≥10 on the CES-D10 showed a sensitivity of 80% and specificity of 98% against the CES-

D20 cut point of ≥16, and the correlation between the CES-D10 and the CES-D20 was 0.96 

(unpublished data available). In our study we use a cut-point of ≥ 10 on the CES-D10 to 

denote high levels of depressive symptoms, which may reflect clinical depression or 

dysphoria but is not equivalent to a clinical diagnosis of major depression. Persons scoring 

above the cut-point should be considered for clinical evaluation by a mental health 

professional. In this article we may use the term “depression” to denote high depressive 

symptoms, at or above the cut-point.

Anxiety was assessed by the shortened Spielberger Trait Anxiety Scale (STAS) that uses 10 

items from the 20-item Spielberger Trait Anxiety Scale, that measures proneness to be 

anxious. Respondents answer how they generally feel, with questions such as: “I feel 

nervous and restless”, with responses of “almost never”, “sometimes”, “often” or “almost 
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always”. Summary scores range from 10 to 40. There is no established cut-point for this 

scale and therefore we summarize the continuous data using means and confidence intervals.

Psychometric analyses were performed (available on request) to evaluate the internal 

consistency and the factor structure of the CES-D10 and the STAS in the HCHS/SOL 

cohort. In addition, multiple group confirmatory factor analyses (CFA) were conducted to 

examine the configural invariance (or equivalence) of these measures across English and 

Spanish speakers. Configural invariance exists when the number of factors and the items 

that load on each factor are the same across language. The scores for the CES-D10 and 

STAS exceeded the traditional threshold for internal consistency (CES-D10: αfull sample = .

82; αEnglish = .82; αSpanish = .82; STAS: αfull sample = .93; αEnglish = .92; αSpanish = .94), 

indicating acceptable reliability for both scales and all Hispanic national groups. A one-

factor CFA model fit well according to descriptive fit indices in both scales. Multi-group 

analyses showed the one-factor structure of the CES-D 10 and STAS to be invariant across 

language. Therefore, items on the CES-D 10 and STAS perform similarly in English and 

Spanish, thus suggesting that the same construct is being measured in each language group. 

These psychometric analyses demonstrated evidence of internal consistency for both 

languages and all national background groups, factorial validity, factorial invariance across 

language versions, and construct validity (in the form of theoretically consistent patterns of 

correlations with related Patient Health Questionnaire-9 and STAS).

Medication use was determined from pill bottles brought by the participant to the clinic visit 

where the label data were scanned into a computer and matched to a Medical Therapeutic 

Classification (MTC), or the National Drug Code (NDC). If manual coding was necessary, 

this was done centrally at the Coordinating Center.

Covariate definitions

We consider burden of risk factors for CVD as the number of the following 5 risk factors: 

hypertension (systolic or diastolic blood pressure ≥ 140/90 mmHg or being on current 

antihypertensive medications as determined from scanned medication labels); diabetes 

(fasting glucose ≥ 126 mg/dL, or non-fasting glucose ≥200 mg/dL, or hemoglobin A1C ≥ 

6.5%, or current use of diabetes medications); dyslipidemia (LDL cholesterol ≥160 mg/dL, 

or HDL cholesterol ≤ 40 mg/dL, or triglycerides ≥200 mg/dL); current smoking; obesity 

(BMI ≥ 30). Burden may range from 0 to 5 risk factors. Cardiovascular disease (CVD) is 

defined as CHD including self-reported myocardial infarction (MI), coronary artery bypass 

surgery, and percutaneous transluminal coronary angioplasty (PTCA), or stroke. We also 

considered separately MI, stroke and revascularization without MI.

Statistical Analysis

Of 16,415 enrolled men and women, 15,864 (97%) completed all questions on the 

depression and anxiety scales, and they comprise our analytic cohort. We present actual 

cohort sample sizes in demographic subgroups; however, weighted estimates of prevalence, 

means, confidence intervals, and odds ratios with associated 95% confidence intervals are 

presented that correctly account for the probability sampling design which included 

stratification, cluster sampling, and over-sampling of individuals aged 45–74 years.
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Odds ratios and 95% confidence limits from logistic regression are presented, with CES-D 

above the cut-point ≥ 10 as the dependent variable in unadjusted models, in minimally 

adjusted models for age, sex, clinical site and Hispanic/Latino background and in models 

additionally adjusted for marital status, education, current smoking, diabetes, hypertension, 

dyslipidemia, obesity, and self-report of prior coronary heart disease or stroke. We present 

nominal P values, not accounting for multiple comparisons.

RESULTS

The self-reported background of the analytic cohort is 40% Mexican, 16% Puerto Rican,

14% Cuban, 11% Central American, 9% Dominican, and 7% South American. Women 

comprised 60%; the vast majority was not born in the 50 United Sates (83%) with the 

greatest proportion immigrating as young adults (ages 20–44). Spanish was the preferred 

language for questionnaires completion for 80.1% of the analytic cohort. The description of 

the analytic cohort shows raw percentages of actual participants thatdo not account for 

probability sampling; all further results, except for the subgroup n’s, are weighted to account 

for probability sampling.

Prevalence and demographic correlates of depression

The overall prevalence of depression was 27.0% (95% CI 25.8–28.2), with low of 22.3% 

(95% CI 20.4 – 24.3) and high of 38.0% (95% CI 35.2 – 41.0) among those of Mexican or 

Puerto Rican background respectively (Table 1). Within Hispanic/Latino national 

background groups, there were no or small differences by site; Puerto Ricans had the highest 

rates both in the Bronx or Chicago (data not shown). Higher prevalence was seen in women 

than in men, in those with less than a high school education, and in those ages 45–64.

Part of the unadjusted two-fold excess odds for depression in the Puerto Rican compared to 

the Mexican group was accounted for by covariates. However, even after adjustment for 

demographic, lifestyle, and co-morbid conditions, people of Puerto Rican background were 

54% more likely to have high depressive symptoms than those of Mexican origin (OR= 

1.54, 95%CI: 1.20–1.98). Individuals aged 45–64 compared to those aged 18–44 had 21% 

higher likelihood of depression (OR=1.20, 95%CI: 1.07–1.35), and women were twice as 

likely as men to have high depressive symptoms, even after controlling for multiple 

covariates. Those born in the US mainland compared to foreign born, or second or higher 

generation immigrant compared to first, had higher depression scores. After adjustment for 

multiple variables, odds ratio for depression for US born compared to those born outside of 

the United States was 1.19 (95%CI: 1.02–1.40). Further adjustments for interview language 

preference did not change the results, OR = 1.22, 95% CI: 1.001 – 1.48). Being second or 

later generation immigrant was also associated with 19% higher likelihood of depression.

Depression and cardiovascular morbidity

History of any CVD (MI, stroke or revascularization/stenting) was associated with 77% 

higher odds of depression compared to those with no CVD history, after controlling for age, 

sex, Hispanic/Latino background and clinical center (OR = 1.77, 95%CI: 1.35, 2.33), Table 
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2. We did not adjust for CVD risk factors in these analyses since these variables may be in 

the pathway between depression and CVD morbidity.

There was an increasingly higher association with depression with each increase in number 

of CVD risk factors, going from OR= 1.47, (95%CI: 1.27, 1.70) for those with none of the 

five risk factors to OR= 3.38 (95%CI: 1.93, 5.93) for those with all 5. This effect was more 

pronounced in women than in men (Figure 1).

Anxiety

Proneness to anxiety followed a similar pattern to depression. The correlation between 

anxiety and depression scores was 0.71 and thus one would expect a good deal of overlap in 

high symptom levels on both these scales. The mean anxiety score was 17.0 (95%CI: 16.9, 

17.2) and the median was 15.4 (interquartile range: 12.2 – 19.7), Table 3. For comparison 

purposes, the mean for working adults reported by Mind Garden, Inc., Florida, the publisher 

of the Adult Manual © 1983 Charles D. Spielberger, states that mean score for working 

adults was 34.9 on the 20 item scale, which may be interpolated to correspond to 17.5 on the 

10-item scale we used.

There were significantly higher anxiety scores for those of Puerto Rican background, the 

middle-aged, less educated, not married or living with a partner, born in the US mainland or 

who came to the US at earlier ages as children or adolescents and those who had any history 

of CVD. Anxiety scores were higher for women than for men at each level of number of risk 

factors for CVD (Figure 2).

Antidepressant and antianxiety medications usage

Overall, 5.0% of the cohort used antidepressant medications (Table 4). There were marked 

differences in use by insurance status, with 8.2% of insured versus 1.8% of uninsured using 

antidepressants. Among antidepressant users, 62.7% solely used selective serotonin reuptake 

inhibitors (SSRI), 10.4% solely used tricyclic antidepressants and 26.8% used combinations 

or other antidepressants (data not shown). Those of Cuban or Puerto Rican background had 

the highest proportion of use. Antidepressant use increased with age, with 2.4% of those 

ages 18–44 compared to 12.6% of those 65 or older using antidepressants; 15.4% of those 

with history of CHD or stroke were taking antidepressants. Anti-anxiety medications were 

used by 2.5% of the cohort (not mutually exclusive), and though the use was lower, it 

follows the same pattern as antidepressant use. The highest use of antidepressants was by 

those with history of CVD morbidity; 20.3% of those with a history of stroke, 19.5% of 

those with a history of revascularization and 14.4% of those with a history of MI used 

antidepressants. A similar pattern was apparent for use of anti-anxiety agents. 

Antidepressant and antianxiety medication use also went up with increasing number of risk 

factors both among those who scored below and above the cut-point for depression.

DISCUSSION

In the most comprehensive study of Hispanics/Latinos of different national backgrounds 

conducted to date (the HCHS/SOL), we found an overall prevalence of depression of 27%. 

Being U.S. born or 2nd or higher generation immigrant was associated with higher levels of 
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depression and anxiety. Antidepressant and anti-anxiety medication was used by 5% and 

2.5% of the cohort respectively and varied widely by Hispanic/Latino background group as 

well by age and sex and presence of cardiovascular disease.

Those of Puerto Rican background experienced the highest levels of depressive symptoms 

and anxiety proneness, even after adjusting for multiple demographic, lifestyle and risk 

factor covariates. Among those of Puerto Rican background 38% reported high depressive 

symptoms, compared to 22% of those with Mexican background. In NHANES, Puerto 

Ricans in New York City as well as those on the island of Puerto Rico had 28.1% and 28.6% 

prevalence, respectively, of high depressive symptomatology as measured on a longer 

version of the same screening instrument used here, (CES-D)13. In our study, even after 

adjustment for multiple covariates, those of Puerto Rican background were 58% more likely 

to have high depressive symptoms than those of Mexican background. While, analysis of the 

National Latino and Asian American Study (NLAAS) of 2,554 subjects combined with the 

National Comorbidity Survey Replication (NCS-R) of 4,222 subjects, found that Hispanic/

Latinos had lower rates of depressive disorders (15.4%) than Non-Latino Whites (22.3%), 

and lower rates of anxiety disorders (15.7% versus 25.7%), persons of Puerto Rican and 

Cuban background had higher rates than those of Mexican background15.

Another study of a national probability sample 16 also found varying rates among different 

national background groups of major depression in the past 12 months as well as lifetime 

depression, ascertained by clinical interview, with rates being highest in Puerto Ricans. 

Being born in the U.S. compared to foreign born, second-generation immigrants or later and 

living longer in the U.S. were all associated with higher levels of depression and anxiety. 

Other studies showed similar results 7, 16. Cook and colleagues17 link certain psychosocial 

and cultural conflicts as mediators of the relationship between mental health and exposure to 

the U.S. culture, but this topic requires more study.

We found that history of CVD was associated with 77% higher likelihood of depression, 

independently of age, sex or Hispanic background. We cannot determine whether depression 

and anxiety followed or preceded the cardiovascular event. However, the depression scale 

asks about symptoms and feelings in the past week while the MI, revascularization or stroke 

occurred prior to the time of the visit at which the questionnaires were administered. The 

anxiety scale asks about anxiety proneness in general, not within a specific time frame. Both 

anxiety and depression are risk factors for cardiovascular events3, 4, 18–21 and depression is 

associated with a poorer prognosis after an MI 22. A meta-analysis of anxiety found a 26% 

increase in risk of incident CHD and 48% increase in risk of cardiac deaths4. The Heart and 

Soul Study of over 1,000 patients with stable coronary heart disease, found 74% increased 

risk of cardiovascular events among those with generalized anxiety disorder (GAD) 

compared to those not anxious, independent of multiple variables including severity of their 

coronary heart disease 18. Another meta-analysis 21 found that depression was associated 

with 46% increased risk of CVD and 55% increased risk of cardiac death. These increased 

risks are similar, and sometimes higher, in magnitude to traditionally recognized other risk 

factors like hypertension, and high cholesterol. Most recently, Lichtman and colleagues 

published a “Scientific Statement From the American Heart Association” which reviewed 53 

individual studies and 4 meta-analyses on the role of depression among patients with acute 
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coronary syndrome (ACS) and recommends that the American Heart Association elevate 

depression to the status of a risk factor in those with ACS22.

Anti-depressant use in our overall cohort (5.0%) and, in some of the Hispanic/Latino 

national background groups, was lower than that reported for non-Hispanic whites23. Data 

from the National Health and Nutrition Examination Surveys (NHANES) of 2005–2008 

show that 13.6% of Non-Hispanic whites were taking antidepressant medication. The CESP 

study found that Mexican Americans with major depressive disorder were less likely to be 

treated with either pharmacotherapy or psychotherapy than Cubans or Puerto Ricans16, 24. 

Our findings suggest possible under treatment in certain national background groups (2.5%, 

2.3% 3.3% in Central Americans, South Americans and Mexicans, respectively). A large 

part of the under treatment is likely due to lack of health insurance; antidepressant use was 4 

times higher among the insured (8.2%) compared to those without health insurance (1.8%). 

Participants with a history of CVD were more likely to be using anti-depressant (13.3%) and 

anti-anxiety (8.8%) medication than those without such a history of whom 4.6% and 2.5% 

used antidepressants and anti-anxiety drugs respectively). Whether these medications 

prevent recurring CVD events or death is not clear but there is good evidence that post-MI 

depression carries a poorer prognosis for all-cause and cardiac mortality 22. Participants with 

more CVD risk factors, also used medications more frequently, in keeping with their higher 

rates of depression.

Our finding that those of Puerto Rican background have the highest levels of depression and 

anxiety should be viewed in light of some limitations of our study. Puerto Ricans have 

higher burden of chronic diseases than other groups in our study25 that may put them at 

higher risk of depression and anxiety. Although we controlled for these and other factors in 

our multivariable analyses, residual confounding may remain. We did not examine the 

presence and/or, modifying effects of social support, and other psychosocial factors.

We found that high depressive symptoms and high anxiety, were more prevalent in those 

who were U.S. born, second or later generation immigrants and lived in the U.S. the longest. 

Other studies have found similar relationships. In a study of 281 first generation, 

adolescents, Perreira and colleagues26–28 found, in a primarily Mexican sample, that 

stressors pre and post-migration contribute to depression but social support reduces the 

likelihood of depression. Reasons for high depressive symptoms and anxiety proneness in 

those born in the U.S. and in those being more acculturated to American culture needs to be 

investigated.

The findings presented here are from the largest, most comprehensive study to date of the 

mental health of Hispanics/Latinos of different national backgrounds. The results show that 

certain background groups have considerably higher rates of depression and anxiety than 

those of Mexican background, which is the group most studied. Prevalence of depression 

and anxiety varies with age, sex, time residing in the U.S., and presence of cardiovascular 

risk factors or history of cardiovascular events. The relatively lower rate of use of anti-

depressant medications may represent under treatment, particularly among those with no 

insurance. Although genetic and environmental factors could be linked to depression and 

anxiety, chronic health issues and socioeconomic stressors can also precipitate or accentuate 
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them. Increasing awareness, and reducing the burden that undiagnosed or untreated 

depression and anxiety cause to health of Hispanics/Latinos and the U.S. population at large 

must be part of the national public health agenda.
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Highlights

• We present mental health data from the largest study of diverse Hispanic 

groups.

• Depression and anxiety vary by Hispanic group, being highest among Puerto 

Ricans.

• Longer exposure to U.S. culture is associated with higher depression and 

anxiety.

• CVD risk factors and morbidity are associated with higher depression and 

anxiety.

• There may be undertreatment of depression, especially among uninsured.
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Figure 1. Odds ratio of depression by number of CVD risk factors stratified by sex
All estimates, except n, account for probability sampling.

Models are adjusted for age, sex, Hispanic/Latino background, and clinical center.

Wassertheil-Smoller et al. Page 13

Ann Epidemiol. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. Age-adjusted mean Anxiety score by CVD history stratified by sex
All estimates, except n, account for probability sampling.

None if no MI, revascularization, or stroke.

Revascularization refers to persons with revascularization only, excludes person with MI or 

stroke.

MI refers to persons with MI or revascularization, excludes persons with stroke.

Stroke refers to persons with stroke only, excludes persons with MI or revascularization.

CVD risk factor counts include smoking status, obesity, hypertension, diabetes, and 

dyslipidemia.
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Diabetes is defined as fasting glucose greater than or equal to 126 mg/dL, or non-fasting 

glucose greater than or equal to 200 mg/dL, or hemoglobin A1C greater than or equal to 

6.5%, or use of current diabetes medication.

Hypertension is defined as systolic or diastolic blood pressure is greater than or equal to 

140/90 mmHg or use of current antihypertensive medications.

Dyslipidemia is defined as LDL cholesterol greater than or equal to 160 mg/dL, or HDL 

cholesterol less than or equal to 40 mg/dL, or triglycerides greater than or equal to 200 

mg/dL.

Obesity is defined as BMI greater than or equal to 30
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