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Abstract

Objective—African Americans, Hispanics and some Asian subgroups have a higher stroke 

incidence than non-Hispanic whites. Additionally, African Americans and Hispanics have worse 

stroke outcomes than non-Hispanic whites. Thus, we explored racial and ethnic differences in 

mental distress, a known risk factor for post-stroke disability.

Methods—National Health Interview Survey data from 2000–2010 were used to identify 8,324 

community dwelling adults with self-reported stroke. Serious mental distress was identified by the 

Kessler-6 scale. Logistic regression models assessed racial/ethnic associations with serious mental 

distress after adjusting for demographics, comorbidities, disability, healthcare utilization and 

socioeconomic factors.

Results—Serious mental distress was identified in 9% of stroke survivors. Hispanics (14%) were 

more likely to have serious mental distress than African Americans (9%), non-Hispanic whites 

(9%) and Asians (8%, p=0.02). After adjustment, Hispanics (OR=1.06, 95% CI 0.76–1.48) and 

Asians (0.84, 95% CI 0.37–1.90) had a similar odds of serious mental distress while African 

Americans had a lower odds of serious mental distress (OR=0.61, 95% CI 0.48–0.78) compared 

with non-Hispanic whites. Younger age, low levels of education and insurance were important 

predictors of serious mental distress among Hispanics.
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Conclusion—Serious mental distress is highly prevalent among US stroke survivors and is more 

common in Hispanics than NHWs, African Americans and Asians. Further study of the role of 

mental distress in ethnic differences in post-stroke disability is warranted.

Introduction

African Americans (AAs), Hispanic Americans and some Asian American subgroups have a 

higher incidence of stroke, particularly at younger ages, compared to non-Hispanic whites 

(NHWs).1–3 Additionally, AAs and Hispanics have greater post-stroke disability than 

NHWs.4,5 Little is known about post-stroke disability among Asian Americans.

Reasons for racial/ethnic differences in post-stroke outcomes are largely unknown. One 

possibility may be differences in mental distress. The most commonly studied mental illness 

in stroke survivors is depression.6 Depression is common with about one third of stroke 

survivors experiencing depression and can occur during the acute hospitalization or develop 

later in the recovery period.6–8 Depression is associated with poorer stroke outcomes 

including an increased risk of disability and mortality.9–11 Fortunately, depression among 

stroke survivors is treatable,12 and limited data suggest that treatment and reduction in 

depressive symptoms is associated with improved functional outcomes.13,14

Many factors that predict post-stroke disability such as age and stroke severity are not 

modifiable.15 Thus, exploring a modifiable factor or comorbidity such as mental distress 

may represent a key target to improve stroke outcomes and in turn to reduce racial and 

ethnic disparities. Therefore, we sought to explore racial/ethnic differences in mental 

distress among a geographically diverse sample of community dwelling US stroke survivors. 

We hypothesized that AAs, Hispanics and Asians experience more mental distress than 

NHWs stroke survivors. We then sought to explore the role of demographics, comorbidities, 

functional disability, health care utilization and socioeconomic factors in racial/ethnic 

differences in mental distress among stroke survivors.

Methods

Data Source and Patients

Stroke survivors were identified in the National Health Interview Survey (NHIS) from 

2000–2010. The NHIS is an annual face-to-face survey of on average 100,000 civilian, non-

institutionalized persons in 42,000 US households conducted by the National Center for 

Health Statistics. The NHIS oversamples AAs, Hispanics and began oversampling Asians in 

2006.16 These cross-sectional data were obtained from the Integrated Public Use Microdata 

Series.17 Stroke survivors were identified by the question “Have you ever been told by a 

doctor or other health professional that you had a stroke?” All respondents over the age of 

18 were included. Stroke survivors were categorized into NHWs, non-Hispanic AAs, 

Hispanics (both black and white) Asians and based on self-report. Small numbers of 

respondents of other race/ethnicity precluded their inclusion in the analysis.
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Outcome

The Kessler (K6) scale was used to screen for mental distress. The K6 scale was developed 

and validated, including oversampling of AAs and Hispanics, to screen for an Axis I DSM-

IV disorder.18,19 The K6 is a series of 6 questions querying the frequency of feeling 

‘nervous, hopeless, restless/fidgety, worthless, so sad that nothing cheers them up or that 

everything is an effort’ in the preceding 30 days. Response options range from 0-none of the 

time to 4-all of the time. Our primary outcome was a score ≥13 indicating probable serious 

mental distress defined as meeting diagnostic criteria for a DSM IV diagnosis and 

experiencing significant impairment.20 A K6 score of ≥13 has a sensitivity of 0.36 and a 

specificity of 0.96 in identifying serious mental distress when compared to structured 

clinical interviews.18 Due to the low sensitivity of this cut-point for detecting serious mental 

distress, a secondary outcome of a K6 score of ≥5 was used to identify moderate/serious 

mental distress.21 A K6 score of ≥5 has a sensitivity of 0.76 and specificity of 0.75 for 

detecting moderate/serious mental distress which is defined as requiring mental health 

treatment and causing impairments in functioning.21

Covariates

Covariates for inclusion in multivariable models were selected a priori based on our review 

of the literature and our clinical experience.22,23 The covariates were categorized as 

demographics, comorbidities, functional disability, health care utilization and 

socioeconomic factors. Demographics included gender and age (≤64, 65–74, ≥75) which is a 

close approximation to the age tertiles. Comorbidity was based on a composite score of 5 

major health conditions, hypertension, coronary heart disease, diabetes, emphysema and 

heart condition or disease (yes, no).24 Scores ranged from 0–5. Functional disability due to 

any condition was included because it may confound the race/ethnicity and mental distress 

association. Disability was measured by asking about 12 tasks that assessed capacity and 

participation.25 The response options were dichotomized into no difficulty with the task (not 

at all difficult, do not do this activity, missing), scored a zero, compared to difficulty with 

the task (only a little difficult, somewhat difficult, very difficult, cannot do at all), scored as 

one, and summed to tabulate a total score ranging from 0–12.26 Scores were divided into 

quartiles of low (0–1), moderate (2–5), severe (6–8) and very severe (9–12) disability. 

Current marital status (yes, no) was also included given its potential to confound the race/

ethnicity and mental distress association.

Responses to questions querying whether the respondent saw or talked to a primary care 

physician and/or mental health professional (yes, no) in the last 12 months were used to 

measure health care utilization. Socioeconomic status measures included education (≤ 8th 

grade, high school, some college, college graduate, beyond college) and insurance status 

(private, Medicare, Medicaid, Military and uninsured). Respondents were assigned to one 

insurance category with greater coverage taking precedence over less coverage.

Statistical Analysis

All analyses were conducted using survey weights to account for the complex sampling 

design of the NHIS. Demographics, socioeconomic status, comorbidities, functional 

disability, healthcare utilization, and mental distress (serious and moderate/serious) were 
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compared by race-ethnicity using bivariate linear regression for normally distributed 

continuous variables, chi-squared tests for categorical variables or Somer’s D for ordinal 

variables. These analyses were repeated comparing stroke survivors with serious mental 

distress to those without. We then fit unadjusted logistic regression models with the primary 

predictor of race/ethnicity modeled as a series of categorical variables with NHW as the 

referent to explore the associations with serious and moderate/serious mental distress 

separately. Multivariable logistic regression was then performed to evaluate the association 

of race/ethnicity and serious or moderate/serious mental distress after adjusting for possible 

confounders. We sequentially added groups of variables to the base model in the following 

order: 1) demographics: age, gender; 2) marital status, comorbidities and functional 

disability; 3) health care utilization: saw or spoke with PCP or mental health professional; 

and 4) socioeconomic status: education, insurance status. A sensitivity analysis was 

performed limited to only stroke survivors without any missing data for any model. US 

population-based estimates of the number of stroke survivors with mental distress were also 

calculated using the NHIS survey weights. Analyses were performed using STATA 11.0. 

This project was ruled exempt by the University of Michigan Institutional Review Board.

Results

There were 8,792 stroke survivors identified. A total of 453 (5%) respondents were excluded 

from analysis due to incomplete K6 scales or race/ethnicity other than NHW, AA, Asian or 

Hispanic leaving 8,339 stroke survivors in the study population. There were more 

incomplete K6 scale scores among Asians (8%) than among NHWs, AAs and Hispanics 

(4% for each racial/ethnic group). Overall, 9% of stroke survivors had serious mental 

distress while 35% of stroke survivors had moderate/serious mental distress.

Characteristics of the study population by race/ethnicity are presented in table 1. AA and 

Hispanic stroke survivors were younger than NHWs and Asians. Significant differences in 

education were noted with 39% of Hispanics having an 8th grade education or less compared 

with 10% of NHWs, 15% of AAs and 12% of Asians (p<0.01). AAs and Hispanics were 

more likely than NHWs and Asians to have Medicaid or to be uninsured. AAs reported more 

disability than NHW, Hispanic and Asian stroke survivors. Stroke survivors with serious 

mental distress were younger, more likely to be unmarried and female (table 2) when 

compared to stroke survivors without severe mental distress. Stroke survivors with severe 

mental distress also had greater comorbidity, functional disability, less education and were 

more likely to be on Medicaid or uninsured than stroke survivors without severe mental 

distress.

Racial and ethnic comparisons of mental distress are shown in table 1. Hispanics were more 

likely to have serious mental distress (14% vs. 9%, P<0.01; unadjusted odds ratio (OR) 1.65, 

95% CI 1.26–2.16) and moderate/serious mental distress (45% vs. 34%, p<0.01; unadjusted 

OR 1.57, 95% CI 1.31–1.87) than NHWs. The ethnic association with serious mental 

distress was attenuated after adjusting for age and gender (OR 1.36, 95% CI 1.02–1.81). 

Comorbidities, functional disability and healthcare utilization had little additional impact on 

the relationship between ethnicity and serious mental distress. Hispanic ethnicity was not 

significantly associated with serious mental distress after further accounting for educational 
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attainment and insurance category (OR 1.06, 95% CI 0.76–1.48) (table 3). A similar pattern 

was observed for moderate/serious mental distress such that no ethnic difference remained 

after full adjustment (OR 1.09, 95% CI 0.88–1.35) (table 4).

There was no difference in serious mental distress (9% vs. 9%, p=0.67, unadjusted 

OR=1.04, 95% CI 0.85–1.28) between AAs and NHWs. However, AAs were more likely to 

have moderate/serious mental distress (38% vs. 34%, p=0.02, unadjusted OR=1.19, 95% CI 

1.03–1.37) than NHWs (table 1). After adjusting for age and gender (table 3), AAs were less 

likely than NHWs to have serious mental distress (OR 0.83, 95% CI 0.67–1.02). After 

adjusting for marital status, comorbidities and functional disability, the race association was 

strengthened (OR 0.67, 95% CI 0.50–0.84). There was no attenuation of the race association 

with serious mental distress after the addition of healthcare utilization factors to the models. 

Accounting for education and insurance category strengthened the protective association 

between AA race and serious mental distress compared to NHWs (OR= 0.61, 95% CI 0.48–

0.78). This pattern was similar for moderate/serious mental distress (table 4). There was no 

difference in serious mental distress (9% vs. 8%, p=0.83, unadjusted OR 0.91, 95% CI 0.40–

2.09) or moderate/serious mental distress (34% vs. 26%, p=0.06, unadjusted OR=0.67, 95% 

CI 0.43–1.02) between NHWs and Asians. Limiting the analysis to only those stroke 

survivors without missing data for any model did not meaningfully alter the results of the 

study (data not shown).

Extrapolating the NHIS data to the US population shows that there are over 467,000 NHW, 

AA, Hispanic and Asian stroke survivors with serious mental distress. Of these, over 

338,000 (72%) were NHWs while nearly 64,000 (14%) were AA, nearly 54,000 (12%) were 

Hispanic and nearly 10,000 (2%) were Asian. Additionally, there were over 1.8 million 

NHW, AA, Asian or Hispanic stroke survivors with moderate/serious mental distress in the 

US. Of these, over 1.3 million (73%) were NHW while over 276,000 (15%) were AA, over 

176,000 (10%) were Hispanic, and over 31,000 (1.7%) were Asian.

Discussion

In this geographically diverse sample of over 8,000 NHW, AA, Hispanic and Asian 

community-dwelling US stroke survivors, we found a high prevalence of serious mental 

distress. We found that 9% of stroke survivors experienced serious mental distress in the 

preceding 30 days compared to an estimated 3.1% of US adults.27 Our results show a 

substantial burden of serious mental distress among stroke survivors and suggest the need 

for screening of mental distress in stroke survivors.

We also found important ethnic differences in mental distress. Compared to NHWs, 

Hispanics have a higher prevalence of both serious and moderate/serious mental distress. 

The higher odds of mental distress found among Hispanics when compared to NHWs is 

accounted for by the younger age of Hispanics, lower educational attainment and increased 

likelihood of being uninsured compared with NHWs. Many of these factors are amenable to 

public policy interventions which may ultimately improve post-stroke outcomes among 

Hispanics.
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AAs, on the other hand, have a similar prevalence of serious mental distress but a modestly 

higher prevalence of moderate/serious mental distress than NHWs. AAs in the general 

population have been shown to have less serious mental distress than NHWs.28 Given the 

overall lack of racial differences in mental distress among stroke survivors, mental distress 

is unlikely to explain the poorer stroke outcomes observed among AAs when compared to 

NHWs. AAs had lower odds of mental distress after adjustment for demographics, 

comorbidities, functional disability, healthcare utilization, and socioeconomics, suggesting 

further study of mental distress among AA stroke survivors may provide insight into ways to 

decrease mental distress among other racial/ethnic groups. A few small studies suggest that 

increasing resilience factors such as social support, personal strengths and positive emotions 

may provide protection from mood disorders and warrant further study in this 

population.29,30 No differences in serious or moderate/serious mental distress were found 

between NHWs and Asians.

While most of the data surrounding mental distress among stroke survivors focuses on post-

stroke depression, there are limited data on differences in post-stroke depression between 

NHWs and Hispanics.11,31,32 One study of US veterans found that Hispanics were equally 

as likely to have post-stroke depression as NHWs after adjustment consistent with our 

findings.31 Among 139 stroke patients in the tri-ethnic Northern Manhattan Stroke Study, 

Hispanics were equally as likely to report depressed mood as NHWs in the week after their 

stroke in unadjusted analysis.11 These findings are similar to our adjusted findings perhaps 

due to a more homogeneous population with respect to sociodemographics in the Northern 

Manhattan Stroke Study as compared to the national population used in our study. Our 

findings are also consistent with previous studies that found that AA race may be protective 

against post-stroke depression when accounting for confounders.11,31 Still, the diagnosis and 

treatment of post-stroke depression in all stroke survivors are important because elevated 

depressive symptoms have been associated with an increased risk of incident stroke.33,34

There are several limitations to our work that warrant discussion. Our study relies on self-

reported stroke which is subject to recall bias and errors in reporting. However data suggest 

high accuracy of self-reported stroke, including in minorities and disabled elderly.35,36 We 

cannot exclude that mental distress may affect the self-report of stroke or the participation of 

stroke survivors in NHIS. Data are not available for stroke subtype and location. Although 

studies have shown racial and ethnic variation in ischemic stroke subtype,37 a systematic 

review found no association between infarction and hemorrhage location and depression.38 

We cannot determine the temporal relationship between mental distress and stroke and thus 

cannot determine whether race/ethnicity has differing causal effects on the risk of mental 

distress or the course of mental distress. We also cannot determine the temporal 

establishment of many of the covariates particularly comorbidities and disability. We also 

cannot exclude the possibility of survival bias in our study. Stroke severity, which has been 

associated with depression after stroke,23 was not available in our dataset but we did account 

for functional disability (though it could have preceded the stroke). We excluded stroke 

survivors who did not complete the K6 and thus our results do not extend to those with 

cognitive impairment or aphasia. Information about medications use for mental distress was 

not available in this dataset and is an area of future study. Finally, the NHIS is limited to 

community-dwelling respondents.
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In summary, 1 in 11 US stroke survivors has serious mental distress. Mental distress was 

more common among Hispanics with much of this association due to sociodemographic 

factors. Further exploration of the role of mental distress in post-stroke disability among 

Hispanics is needed. There was little difference in the odds of mental distress in AAs and 

NHWs, and thus mental distress is unlikely to explain the increased post-stroke disability 

found among AAs. Further study of AA stroke survivors may identify protective factors that 

may buffer against mental distress among stroke survivors.
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Table 2

Demographics, comorbidities, functional disability, socioeconomic status by serious mental distress status 

among 8,339 community dwelling stroke survivors from the National Health Interview Survey 2000–2010.

Total sample
N=8,339

No serious
mental distress
N=7,532

Serious mental
distress
N=792

P value

Age, y, mean
(95% CI)
N=8,339

66
65–66

66
66–67

59
58–61

<0.01

Female
N=8,339

54% 53% 62% <0.01

Married
N=8,317

53% 54% 44% <0.01

Comorbidities
mean
(95% CI)
N=8,204

1.7
1.6–1.7

1.6
1.6–1.7

1.9
1.8–2.0

<0.01

Functional disability mean
(95% CI)
N=8,241

5.1
5.0–5.2

4.8
4.7–4.9

8.2
7.9–8.5

<0.01

Saw/talked to mental health professional in last year
N=8,270

10% 8% 32% <0.01

Saw/talked to general doctor last year
n=8,271

88% 88% 89% 0.79

Education N=8,231 <0.01

  8th grade or less 13% 12% 19%

  High school 49% 49% 56%

  Some College 24% 24% 19%

  College Graduate 9% 10% 4%

  Advanced degree 5% 5% 2%

Insurance Status N=8,321 <0.01

  Private 19% 19% 14%

  Medicare 51% 52% 31%

  Medicaid 16% 14% 31%

  Military 8% 8% 10%

  Uninsured 6% 6% 13%
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