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Original Report:

Cardiovascular Disease

and Risk Factors

IntroductIon

 Stroke is one of the leading causes 
of death and disability, with almost 
800,000 strokes and 137,000 stroke-
related deaths occurring every year.1 

Stroke survivors suffer from various 
negative health outcomes, including 
vision and speech problems, paralysis, 
and other functional and cognitive 
impairment.1 Psychiatric conditions 
may also develop in the aftermath of 
stroke. Post-stroke depression (PSD) 
is one of the most studied post-stroke 
mental health conditions and possi-
bly one of the most common, affect-
ing approximately one third of stroke 
survivors.2 PSD is associated with 
several negative outcomes,3 includ-
ing: functional disability4 and im-
paired  recovery  of  activities of daily 
living;5 reduced quality of life;6 longer 
rehabilitation hospital stays;7 less ef-
ficient use of rehabilitation services;7,8 
higher health care costs;9 greater cog-

nitive impairment;10 increased risk of 
recurrent stroke;11,12 and mortality.13 
 Studies consistently report an el-
evated burden of stroke in some race/
ethnic groups,14 reflected in greater risk 
of ischemic stroke15-17 and stroke mor-
tality18 among Hispanics and Blacks 
compared with Whites. Individuals 
from these two race/ethnic groups are 
also more likely to have more severe 
strokes and younger onset of stroke.14 
Additionally, Black and Hispanic 
stroke patients have greater odds of re-
hospitalization after stroke, have longer 
hospital stays, are less ambulatory inde-
pendent at discharge,14 and have worse 
post-stroke rehabilitation functional 
outcomes compared with Whites.19

 Studies have failed to find a con-
sistent relationship between PSD and 
race/ethnicity,20-22 and only one study 
has assessed race/ethnic differences in 
PSD in the United States. The lone 
US study,23 conducted among Vet-
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erans Affairs (VA) patients who re-
ceived care for acute stroke, reported 
that non-Hispanic White patients 
were more likely to be diagnosed with 
PSD than non-Hispanic Blacks and 
Hispanics, even after controlling for 
other sociodemographic and clini-
cal characteristics. Yet, these findings 
were based on diagnosis of depression 
listed in VA and Medicare records in-
stead of assessments of patient symp-
toms. Results, therefore, may simply 
reflect race/ethnic differences in de-
tection of PSD instead of differences 
in PSD itself23 and may be insufficient 
to characterize the race/ethnic pat-
terning of PSD in the United States.
 Hispanics are the fastest-growing 
and largest subgroup in the United 
States.24 In 2013, 53 million or 17% 
of the total US population were of His-
panic or Latino origin; by 2060, it is 
projected that Hispanics will constitute 
31% of the total US population.25,26 
Given the changing demographic land-
scape in the United States, substantial 
race/ethnic disparities in stroke and 
stroke outcomes, and the high burden 
of PSD, understanding how PSD dif-
fers by race/ethnic group is particularly 
salient. Given the paucity of work and 
inconsistent findings in this important 
area of research, our study examined 
race/ethnic differences in depression in 
a multi-ethnic cohort of stroke patients. 

Methods

Study Sample
 As part of the Stroke Warning 
Information and Faster Treatment 
(SWIFT) study, we prospectively en-
rolled a multi-ethnic cohort of mild/
moderate ischemic stroke or transient 

ischemic attack (TIA) patients from a 
northern Manhattan (New York City) 
hospital into a study of an educational 
intervention aimed at action around 
acute stroke symptoms. Details of 
the study have been described else-
where.27,28 Eligible patients (aged >18 
years, with a telephone, English or 
Spanish speaking) were administered a 
structured in-person survey to collect 
baseline information on demographic 
characteristics, medical history, vascu-
lar risk factors, family history of vascu-
lar or cardiac disease, psychosocial fac-
tors, cognition, and function. Patients 
were interviewed again at approxi-
mately one month (referred to here as 
the “early” period) and one year (“late” 
period) following the stroke/TIA to as-
sess stroke knowledge, outcome events, 
and other psychosocial factors. SWIFT 
was approved by Columbia University 
Medical Center Institutional Review 
Board. Written informed consent 
was obtained from all participants.

Measures
 Depressive symptoms were as-
sessed as part of a larger neurologi-

cal and psychosocial battery using 
the Center for Epidemiologic Studies 
Depression (CES-D) scale at baseline 
in reference to the 7-day period prior 
to the stroke and at one-month and 
12-month follow up. The CES-D 
has 20 items related to the frequency 
of depression symptoms in the past 
week, from 0 (rarely/none of the 
time, less than one day) to 3 (most or 
all of the time, 5-7 days); scores can 
range from 0 to 60, with higher scores 
indicating greater frequency of symp-
toms. The CES-D has been widely 
used and found to be valid and reli-
able as a screening tool for depression 
in stroke patients.29 Probable PSD 
was operationalized as a three-catego-
ry variable: no or minimal depression 
(scores 0-7), subthreshold depression 
(scores 8-15), and full depression 
(scores ≥16), based on designations 
used in previous studies.30,31 Both 
subthreshold and full depression were 
assessed given the older age of the 
study population and consistent evi-
dence that older individuals experi-
ence impairing depressive symptoms 
that often do not meet full depression 
criteria.32 PSD was identified among 
patients who were administered the 
CES-D one month following their 
stroke (“early PSD”) and among those 
who were administered the CES-D at 
12 months (“late PSD”) separately. 
Not all patients were assessed at both 
follow ups and, therefore, do not have 
measures for both early and late PSD. 
Both early and late PSD were assessed 
because it has been hypothesized that 
depression occurring at various time 
points following stroke may be asso-
ciated with different characteristics.33

 Respondents were asked to re-
port their race at baseline (based on 

Given the paucity of work 
and inconsistent findings 
in this important area 
of research, our study 
examined race/ethnic 

differences in depression in 
a multi-ethnic cohort of 

stroke patients. 
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US Census categories) and ethnicity 
(Hispanic/Spanish origin: yes/no), 
which was subsequently categorized 
as: non-Hispanic White (NHW), 
non-Hispanic Black (NHB), Hispan-
ic, and other. Results for the “other” 
race/ethnic group are not shown giv-
en the heterogeneity and small size of 
this group. Baseline age, educational 
attainment, sex, National Institutes 
of Health Stroke Scale (NIHSS; 
measures stroke-related neurological 
deficit), past week depression, house-
hold composition, and experience 
of another stroke/TIA since baseline 
were assessed as covariates. House-
hold composition was categorized 
as: lives alone, lives with one non-
spouse, lives with spouse, and lives 
with more than one person. Baseline 
fatalistic health beliefs were measured 
as agreeing, disagreeing, or having 
no opinion regarding the question, 
“Some people are fated to suffer 
strokes and there is nothing that can 
be done to prevent them.” Baseline 
stroke knowledge was assessed using 
the stroke knowledge (SK) survey,34 a 
29-item scale that asks about knowl-
edge of stroke signs and symptoms, 
risk factors, treatment options, and 
actions taken in the event of a stroke 
(range 0-29). Scores were categorized 
as low (<23) or high (≥23), which 
reflects a cutpoint of 80% correct.28 

Statistics
 Chi-square tests and analysis of 
variance (ANOVA) were used to as-
sess bivariable associations between 
race/ethnicity, PSD, and all covari-
ates described above. Unadjusted 
and adjusted multinomial logistic 
regressions examined the associa-
tion between race/ethnicity and PSD 

with “no or minimal” depression as 
the reference category. Models were 
adjusted for age, sex, educational at-
tainment, household composition, 
baseline depression, NIHSS score, 
and experience of another stroke/
TIA since baseline and prior to PSD 
assessment, as well as for number of 
days between baseline and follow-up 
assessments. Two additional models 
evaluated fatalistic health beliefs and 
stroke knowledge as potential explan-
atory factors. Analyses were complet-
ed for early and late PSD separately 
among patients who completed the 
CES-D for that follow-up assessment. 
Analyses were not restricted to only 
those patients who completed CES-
D assessments in both follow-up in-
terviews. All analyses were conducted 
using SAS Version 9.3 (Cary, NC). 

results

 We enrolled 1,193 patients into 
the SWIFT study. At baseline, 25.7% 
of patients identified as NHW, 
17.5% as NHB, 50.8% as Hispanic, 
and 6.0% as “other.” Almost three 
quarters of participants were aged 
>55 years (73.2%), 49.7% were fe-
male, 42.2% had less than a high 
school education, and 25.7% lived 
alone. Those evaluated at one month 
(n=685) and at 12 months (n=492) 
did not differ greatly from the base-
line cohort in terms of the distribu-
tion of most characteristics. Women 
and those with more education were 
more likely to have been evaluated 
for early PSD than men and those 
with less education. Younger vs older 
participants were more likely to be 
evaluated for late PSD (not shown). 

 In the overall sample, the preva-
lence of subthreshold and full PSD 
was 22.5% and 32.6% in the early 
period and 22.0% and 27.4% in the 
late period, respectively. Table 1 re-
ports the prevalence of early and late 
subthreshold and full PSD and other 
covariates by race/ethnicity. There 
was a marginally significant overall 
association between race/ethnicity 
and early PSD (P=.05) but not be-
tween race/ethnicity and late PSD 
(P=.42). The prevalence of early sub-
threshold and full PSD was lowest 
in Hispanics compared with NHWs 
and NHBs (subthreshold: 21.7%, 
23.1%, and 26.4%, respectively; full: 
27.7%, 37.9%, and 36.8%, respec-
tively). This pattern was also present 
for late subthreshold PSD (18.4%, 
26.6%, and 25.5% among Hispanics, 
NHWs, and NHBs, respectively), but 
not for late full PSD, where Hispan-
ics had the highest prevalence (29.9% 
compared with 21.9% and 28.7% 
among NHWs and NHBs, respec-
tively). NHB and Hispanic patients 
were younger, proportionally more 
female, and had lower educational 
attainment than NHW patients. His-
panic patients had higher prevalence 
of having no/mild depression and 
lower prevalence of full/subthreshold 
depression at baseline compared with 
NHWs and NHBs. A greater propor-
tion of NHBs lived alone, a greater 
proportion of NHWs lived with a 
spouse only, and a greater proportion 
of Hispanics lived with more than one 
person compared with the other race/
ethnic groups. NHBs had the high-
est mean NIHSS score at baseline; 
Hispanics had the lowest. Hispanic 
patients had the highest prevalence of 
having a low stroke knowledge score 
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compared with NHBs and NHWs 
and were more likely than NHWs and 
NHBs to have fatalistic health beliefs.
 Results from adjusted multi-

Table 1. Post-stroke depression (PSD) and baseline demographic and clinical characteristics by race/ethnicity

Non-Hispanic White Non-Hispanic Black Hispanic

 N % N % N % P
Early PSDa .05
   No/mild 71 39.0 46 36.8 166 50.6
   Subthreshold 42 23.1 33 26.4 71 21.7
   Full 69 37.9 46 36.8 91 27.7
Late PSDa .42
   No/mild 66 51.6 43 45.7 126 51.6
   Subthreshold 34 26.6 24 25.5 45 18.4
   Full 28 21.9 27 28.7 73 29.9
Age, years <.01
   Less than 55 87 28.5 49 23.6 154 25.5
   55-64 49 16.1 52 25.0 164 27.2
   65-74 76 24.9 55 26.4 147 24.4
   75 or older 93 30.5 52 25.0 138 22.9
Sex .02
   Female 134 43.9 119 57.2 306 50.8
   Male 171 56.1 89 42.8 297 49.3
Educational attainment <.01
   Less than high school 21 7.0 61 29.5 400 66.8
   High school or greater 281 93.1 146 70.5 199 33.2
Household composition <.01
   Lives alone 86 28.2 91 43.8 106 17.6
   Lives with one non-spouse 39 12.8 44 21.2 169 28.0
   Lives with spouse only 105 34.4 27 13.0 104 17.3
   Lives with more than one person 75 24.6 46 22.1 224 37.2
Baseline PSD <.01
   No/mild 79 31.6 57 33.3 250 47.0
   Subthreshold 74 29.6 44 25.7 116 21.8
   Full 97 38.8 70 40.9 166 31.2
Stroke knowledge score <.01
   Low 150 49.5 130 63.1 480 80.3
   High 153 50.5 76 36.9 118 19.7
Some fated to have strokes <.01
   Agree 101 35.7 69 35.0 260 43.8
   Disagree 160 56.5 111 56.4 250 42.2
   No opinion 22 7.8 17 8.63 83 14.0
NIHSS score, mean (SD) 3.2 (4.0) 4.1 (4.5) 2.8 (3.3) <.01
Experienced another stroke between baseline and one-
month follow up .86

   No 287 94.1 197 94.7 573 95.0
   Yes 18 5.9 11 5.3 30 5.0
Experienced another stroke between baseline and 
12-month follow up .70

   No 284 93.1 195 93.8 570 94.5
   Yes 21 6.9 13 6.3 33 5.5

SD, standard deviation; NIHSS,National Institutes of Health Stroke Severity.
a. Early PSD assessed at one-month, late PSD at 12-month follow up.

nomial regression analysis of early 
and late PSD are shown in Table 
2. Hispanics had less than half the 
odds of early full PSD compared 

with NHWs (OR=.4, 95% CI: .2, 
.8). There was no significant differ-
ence between Hispanics and NHWs 
in early subthreshold PSD, and we 
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threshold or full PSD in adjusted 
models. Female gender, younger 
age, and higher NIHSS score were 
significantly associated with late 
subthreshold PSD. Meeting criteria 
for subthreshold or full depression 
compared with no/mild depression 
at baseline was also significantly as-
sociated with both late subthreshold 
and full PSD. Including fatalistic 
health beliefs and stroke knowledge 
into models for early full PSD (not 
shown) did not yield different results 
(Hispanic vs NHW patients: includ-

ing fatalistic health beliefs, OR=.4, 
95% CI: .2-.8; including stroke 
knowledge, OR=.4, 95% CI: .2-.8).

dIscussIon

 This study is, to our knowledge, 
the first to assess differences in self-
reported PSD in a multi-ethnic co-
hort with an adequate representation 
of Hispanic patients. In the overall 
sample, more than half of stroke pa-
tients met criteria for subthreshold or 

found no significant differences in 
early subthreshold or full PSD be-
tween NHBs and NHWs. Female 
gender, having baseline full vs no/
mild depression, and higher NI-
HSS score were significantly associ-
ated with early subthreshold PSD 
in adjusted models. Having baseline 
subthreshold or full depression (vs 
no/mild depression) and higher NI-
HSS score were also associated with 
early full PSD in adjusted models. 
 Race/ethnicity was not sig-
nificantly associated with late sub-

Table 2. Multinomial logistic regression models of post-stroke depression (PSD)

 Early PSD (n=685) Late PSD (n=492)

Subthreshold PSD Full PSD Subthreshold PSD Full PSD

 OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Race/ethnicity
   Non-Hispanic White 1.0 1.0 1.0 1.0
   Non-Hispanic Black 1.3 .6, 2.7 .7 .4, 1.5 1.2 .5, 3.2 1.3 .5, 3.3
   Hispanic 1.0 .5, 1.9 .4 .2, .8 .9 .4, 2.2 1.0 .4, 2.4
Age, years
   Less than 55 1.0 1.0 1.0 1.0
   55-64 .6 .3, 1.1 .8 .4, 1.4 .4 .1, .9 .8 .3, 1.8
   65-74 .6 .3, 1.1 .7 .4, 1.3 .8 .4, 1.9 1.0 .4, 2.3
   75 or older .6 .3, 1.2 .6 .3, 1.2 .8 .3, 2.2 1.3 .5, 3.4
Sex 
   Female 1.0 1.0 1.0 1.0
   Male .6 .3, .9 .8 .5, 1.3 .5 .3, .9 1.1 .6, 2.0
Educational attainment
   Less than high school 1.0 1.0 1.0 1.0
   High school or greater 1.2 .7, 2.1 .8 .4, 1.3 .9 .4, 1.8 .5 .3, 1.1
Baseline depression
   No/mild 1.0 1.0 1.0 1.0
   Subthreshold 1.6 .9, 2.8 3.9 2.2, 6.8 2.6 1.2, 5.7 4.2 1.9, 9.2
   Full 4.0 2.3, 6.9 14.2 8.0, 25.2 2.9 1.4, 6.2 7.6 3.6, 16.1
Household composition
   Lives alone 1.0 1.0 1.0 1.0
   Lives with one non-spouse .6 .3, 1.1 .7 .4, 1.4 2.5 .9, 6.5 1.3 .5, 3.1
   Lives with spouse only .9 .5, 1.8 .6 .3, 1.2 2.0 .8, 5.3 .4 .2, 1.1
   Lives with more than one person .7 .4, 1.3 .5 .3, 1.0 2.0 .8, 5.0 1.0 .4, 2.3
NIHSS score 1.1 1.0, 1.1 1.0 .9, 1.1 1.0 1.0, 1.2 1.1 1.0, 1.2
Experienced another stroke since baseline and prior 
to PSD assessment
   No 1.0 1.0 1.0 1.0
   Yes 1.0 .5, 2.3 1.9 .9, 3.8 .7 .2, 2.1 1.5 .5, 4.0

Models are adjusted for all variables shown, as well as for days from the initial stroke to the PSD assessment. Early PSD assessed at one-month; late PSD at 12-month 
follow up.
NIHSS, National Institutes of Health Stroke Severity.
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full PSD in the early period following 
the stroke, and almost half met these 
criteria in the later period, consistent 
with a recent meta-analysis of PSD.2 
Hispanic stroke patients had less than 
half the odds of full PSD in the early 
period following a stroke compared 
with NHWs, but no significant dif-
ference in PSD between Hispanics 
and NHWs was found in the later 
period. Our results are, in part, con-
sistent with the Jia et al (2010) study 
of race/ethnic differences in PSD 
that also reported lower odds of PSD 
among Hispanic patients compared 
with NHW patients (although not 
statistically significant). That study, 
however, also reported lower odds 
of PSD among NHB patients com-
pared with NHW patients,23 while 
our study found no significant differ-
ence in odds of PSD between NHBs 
and NHWs. However, Jia et al (2010) 
identified depression at any point in 
the 12 months following stroke based 
on diagnosis and antidepressant pre-
scriptions and did not indicate when 
the diagnosis occurred, making com-
parison of results less feasible. The in-
creased odds of PSD among women 
compared with men, younger vs 
older patients, patients with greater 
stroke severity, and patients with 
pre-stroke depression are consis-
tent with previous studies of PSD.35

 Although Hispanics had lower 
odds of full PSD in the early period 
following stroke, they appear to have 
“caught up” to the other race/ethnic 
groups in terms of PSD at 12 months. 
We tested potential explanations for 
the lower prevalence of early full PSD 
among Hispanics compared with 
NHW patients, including differences 
in household composition, baseline 

depression, fatalistic health beliefs 
and stroke knowledge, and did not 
find that any of these factors played 
an explanatory role. Nevertheless, the 
protective role of Hispanic ethnicity 
may be related to greater perceived 
functional social support experienced 
by Hispanic patients directly follow-
ing a stroke, which may not have 
been adequately captured by house-
hold composition. Galanti (2003) 
describes Hispanic family units as be-

support may have waned and/or may 
no longer be enough to prevent de-
pressive symptoms in the longer term. 
Additionally, early needs of Hispanic 
acute stroke patients may be satis-
fied by family and friend support,37 
but needs later on may include other 
individuals or resources not provided 
by family and friends. Additional 
studies that probe potential explana-
tions for these findings are warranted.
 The results of this study should be 
interpreted in light of several limita-
tions. First, there was attrition over 
the follow-up period. Yet, there do 
not appear to be substantial differ-
ences in race/ethnicity or in the dis-
tribution of other key demographic 
characteristics between assessment pe-
riods, and those characteristics whose 
distribution differed significantly be-
tween assessments were controlled for 
in regression models. Second, race/
ethnic differences in PSD prevalence 
may reflect differential reporting of 
self-reported depression symptoms 
in the CES-D instead of true differ-
ences in the burden of depression. Al-
though CES-D has been validated in 
Hispanic populations,38 differences in 
cultural expression of depression may 
have limited our ability to accurately 
compare PSD across groups. Studies 
that use culturally adapted screening 
instruments would be useful in con-
firming these results. Third, the study 
population comprised only mild or 
moderate stroke/TIA patients and 
may, therefore, not be generalizable 
to all stroke victims. By excluding 
severe stroke patients, who may be 
more likely to be Hispanic or NHB 
and may be at greater risk of PSD, 
we may have underestimated the bur-
den of depression in stroke patients 

Hispanic stroke patients 
had less than half the 

odds of full PSD in the 
early period following 

a stroke compared with 
NHWs, but no significant 
difference in PSD between 
Hispanics and NHWs was 
found in the later period.

ing larger than the “typical American 
family unit,” with all members ex-
pecting to visit their loved one in the 
hospital.36 It is possible that strong 
support from family and friends, 
who reside inside and outside of their 
household, while the patient is still 
in the hospital confers protection 
against PSD in the early period fol-
lowing a stroke. Yet, once the patient 
has been released from the hospital, 
completes rehabilitation if needed, 
and has to cope with any disability 
or life changes due to the stroke, this 
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and the association between race/
ethnicity and PSD. Fourth, because 
Hispanics in New York City tend 
to differ in origin from Hispanics in 
the rest of the country,24 our find-
ings may not be generalizable to all 
US Hispanics. Fifth, baseline depres-
sion was assessed just after the stroke 
based on patient report of depression 
symptoms in the past week, not prior 
to the stroke occurrence, introducing 
potential for recall bias. However, the 
study only included mild/moderate 
strokes, mitigating the concern that 
cognitive issues influenced recall of 
symptoms somewhat. Finally, a por-
tion of participants did not have both 
early and late PSD assessments. It is 
possible, then, that the differing PSD 
results in the early vs late period are 
due to differences in the cohorts as-
sessed, not any change in depression 
status among Hispanics over time. 
Yet, among those patients with PSD 
assessments in both periods and no or 
minor depression in the early period, 
the odds of having full PSD by the late 
period was almost three times greater 
for Hispanic patients compared with 
NHW patients (unadjusted OR=2.8, 
95% CI: .8-10.3, P=.12). There is 
some evidence, then, that Hispanic 
patients without PSD in the early pe-
riod had greater odds of developing 
full PSD by the late period. Future 
studies with larger sample sizes may 
be helpful in confirming these results.

conclusIons

 The marked racial/ethnic demo-
graphic shift of the US population 
combined with the high burden of 
stroke and stroke-related outcomes 

among some race/ethnic groups 
warrants additional studies that as-
sess race/ethnic differences in PSD. 
In particular, studies that compare 
the longitudinal course of PSD be-
tween race/ethnic groups have the 
potential to further our understand-
ing of race/ethnic disparities in PSD. 
Specifically, trajectory analysis us-
ing novel statistical methods such 
as latent growth mixture modeling, 
which considers assessments of de-
pression at several time points (ide-
ally, both before and after stroke) 
and identifies distinct symptom 
trajectories of PSD,39,40 have the po-
tential to substantially contribute 
to our knowledge of PSD and race/
ethnic differences in PSD course. 
Elucidating race/ethnic disparities 
in PSD course may also have impor-
tant implications for understanding 
race/ethnic differences in stroke re-
covery, given evidence that PSD can 
negatively impact post-stroke func-
tioning and outcomes.11,12,33 Should 
further research confirm this study’s 
findings, understanding the factors 
that account for the potentially pro-
tective effect of Hispanic ethnicity 
on early PSD would be the essential 
next step in helping to identify ef-
fective interventions for reducing 
PSD in the short- and long-term. 

AcknowledgMents 

Conflict of Interest
 No conflicts of interest to report.

Human Subjects 
 This study involved research with human 
subjects and was approved by Columbia 
University Institutional Review Board. All 
participants provided informed consent prior 
to enrollment in the study.

Author Contributions
 Research concept and design: 
Goldmann, Lord, Boden-Albala. Acquisition 
of data: Boden-Albala. Data analysis and 
interpretation: Goldmann, Roberts, Parikh, 
Lord. Manuscript draft: Goldmann, Roberts, 
Parikh, Lord, Boden-Albala. Statistical 
expertise: Goldmann, Roberts. Acquisition 
of funding: Boden-Albala. Administrative: 
Goldmann, Parikh, Lord. Supervision: 
Goldmann, Boden-Albala.

References
1. Go AS, Mozaffarian D, Roger VL, et al; 

American Heart Association Statistics Com-
mittee and Stroke Statistics Subcommittee. 
Heart disease and stroke statistics--2013 
update: a report from the American Heart 
Association. Circulation. 2013;127(1):e6-
e245. http://dx.doi.org/10.1161/
CIR.0b013e31828124ad. PMID:23239837.

2. Hackett ML, Pickles K. Part I: frequency of 
depression after stroke: an updated systematic 
review and meta-analysis of observational 
studies. Int J Stroke. 2014;9(8):1017-1025. 
http://dx.doi.org/10.1111/ijs.12357. 
PMID:25117911.

3. Paolucci S. Epidemiology and treatment of 
post-stroke depression. Neuropsychiatr Dis 
Treat. 2008;4(1):145-154. http://dx.doi.
org/10.2147/NDT.S2017. PMID:18728805.

4. Pohjasvaara T, Vataja R, Leppävuori A, 
Kaste M, Erkinjuntti T. Depression is an 
independent predictor of poor long-term 
functional outcome post-stroke. Eur J 
Neurol. 2001;8(4):315-319. http://dx.doi.
org/10.1046/j.1468-1331.2001.00182.x. 
PMID:11422427.

5. Chemerinski E, Robinson RG, Kosier JT. 
Improved recovery in activities of daily liv-
ing associated with remission of poststroke 
depression. Stroke. 2001;32(1):113-117. 
http://dx.doi.org/10.1161/01.STR.32.1.113. 
PMID:11136924.

6. Teoh V, Sims J, Milgrom J. Psychosocial 
predictors of quality of life in a sample 
of community-dwelling stroke survivors: 
a longitudinal study. Top Stroke Reha-
bil. 2009;16(2):157-166. http://dx.doi.
org/10.1310/tsr1602-157. PMID:19581202.

7. Gillen R, Eberhardt TL, Tennen H, Affleck 
G, Groszmann Y. Screening for depression in 
stroke: relationship to rehabilitation efficiency. 
J Stroke Cerebrovasc Dis. 1999;8(5):300-
306. http://dx.doi.org/10.1016/S1052-
3057(99)80004-4. PMID:17895179.

8. Gillen R, Tennen H, McKee TE, Gernert-
Dott P, Affleck G. Depressive symptoms and 
history of depression predict rehabilitation 
efficiency in stroke patients. Arch Phys Med 
Rehabil. 2001;82(12):1645-1649. http://
dx.doi.org/10.1053/apmr.2001.26249. 
PMID:11733876.

http://dx.doi.org/10.1161/CIR.0b013e31828124ad
http://dx.doi.org/10.1161/CIR.0b013e31828124ad
http://www.ncbi.nlm.nih.gov/pubmed/23239837
http://dx.doi.org/10.1111/ijs.12357
http://www.ncbi.nlm.nih.gov/pubmed/25117911
http://dx.doi.org/10.2147/NDT.S2017
http://dx.doi.org/10.2147/NDT.S2017
http://www.ncbi.nlm.nih.gov/pubmed/18728805
http://dx.doi.org/10.1046/j.1468-1331.2001.00182.x
http://dx.doi.org/10.1046/j.1468-1331.2001.00182.x
http://www.ncbi.nlm.nih.gov/pubmed/11422427
http://dx.doi.org/10.1161/01.STR.32.1.113
http://www.ncbi.nlm.nih.gov/pubmed/11136924
http://dx.doi.org/10.1310/tsr1602-157
http://dx.doi.org/10.1310/tsr1602-157
http://www.ncbi.nlm.nih.gov/pubmed/19581202
http://dx.doi.org/10.1016/S1052-3057(99)80004-4
http://dx.doi.org/10.1016/S1052-3057(99)80004-4
http://www.ncbi.nlm.nih.gov/pubmed/17895179
http://dx.doi.org/10.1053/apmr.2001.26249
http://dx.doi.org/10.1053/apmr.2001.26249
http://www.ncbi.nlm.nih.gov/pubmed/11733876


Ethnicity & Disease, Volume 26, Number 1, Winter 20168

Race / Ethnic Disparities in PSD - Goldmann et al

9. Husaini B, Levine R, Sharp L, et al. 
Depression increases stroke hospitaliza-
tion cost: an analysis of 17,010 stroke 
patients in 2008 by race and gender. 
Stroke Res Treat. 2013;2013:846732. 
http://dx.doi.org/10.1155/2013/846732. 
PMID:23555070.

10. Robinson RG, Spalletta G. Poststroke 
depression: a review. Can J Psychiatry. 
2010;55(6):341-349. PMID:20540828.

11. Sibolt G, Curtze S, Melkas S, et al. Post-
stroke depression and depression-executive 
dysfunction syndrome are associated with 
recurrence of ischaemic stroke. Cerebrovasc 
Dis. 2013;36(5-6):336-343. http://dx.doi.
org/10.1159/000355145. PMID:24193249.

12. Yuan HW, Wang CX, Zhang N, et al. 
Poststroke depression and risk of recurrent 
stroke at 1 year in a Chinese cohort study. 
PLoS One. 2012;7(10):e46906. http://
dx.doi.org/10.1371/journal.pone.0046906. 
PMID:23082134.

13. Bartoli F, Lillia N, Lax A, et al. Depres-
sion after stroke and risk of mortality: a 
systematic review and meta-analysis. Stroke 
Res Treat. 2013;2013:862978. http://
dx.doi.org/10.1155/2013/862978. 
PMID:23533964.

14. Qian F, Fonarow GC, Smith EE, et al. Racial 
and ethnic differences in outcomes in older 
patients with acute ischemic stroke. Circ 
Cardiovasc Qual Outcomes. 2013;6(3):284-
292. http://dx.doi.org/10.1161/CIRCOUT-
COMES.113.000211. PMID:23680966.

15. White H, Boden-Albala B, Wang C, et 
al. Ischemic stroke subtype incidence 
among Whites, Blacks, and Hispanics: the 
Northern Manhattan Study. Circulation. 
2005;111(10):1327-1331. http://dx.doi.
org/10.1161/01.CIR.0000157736.19739.D0. 
PMID:15769776.

16. Morgenstern LB, Smith MA, Lisabeth LD, 
et al. Excess stroke in Mexican Americans 
compared with non-Hispanic Whites: the 
Brain Attack Surveillance in Corpus Christi 
Project. Am J Epidemiol. 2004;160(4):376-
383. http://dx.doi.org/10.1093/aje/kwh225. 
PMID:15286023.

17. Sacco RL, Boden-Albala B, Gan R, et al. 
Stroke incidence among White, Black, and 
Hispanic residents of an urban community: 
the Northern Manhattan Stroke Study. Am 
J Epidemiol. 1998;147(3):259-268. http://
dx.doi.org/10.1093/oxfordjournals.aje.
a009445. PMID:9482500.

18. Sacco RL, Boden-Albala B, Abel G, et al. 
Race-ethnic disparities in the impact of stroke 
risk factors: the northern Manhattan stroke 
study. Stroke. 2001;32(8):1725-1731. http://
dx.doi.org/10.1161/01.STR.32.8.1725. 
PMID:11486097.

19. Ellis C, Hyacinth HI, Beckett J, et 
al. Racial/Ethnic differences in post-
stroke rehabilitation outcomes. Stroke 

Res Treat. 2014;2014:950746. http://
dx.doi.org/10.1155/2014/950746. 
PMID:25028619.

20. Kutlubaev MA, Hackett ML. Part II: predic-
tors of depression after stroke and impact of 
depression on stroke outcome: an updated 
systematic review of observational studies. Int 
J Stroke. 2014;9(8):1026-1036. http://dx.doi.
org/10.1111/ijs.12356. PMID:25156411.

21. Ayerbe L, Ayis S, Rudd AG, Heuschmann 
PU, Wolfe CD. Natural history, predictors, 
and associations of depression 5 years after 
stroke: the South London Stroke Register. 
Stroke. 2011;42(7):1907-1911. http://dx.doi.
org/10.1161/STROKEAHA.110.605808. 
PMID:21566241.

22. Feigin VL, Barker-Collo S, Parag V, et al; 
ASTRO study group. Auckland Stroke Out-
comes Study. Part 1: Gender, stroke types, 
ethnicity, and functional outcomes 5 years 
poststroke. Neurology. 2010;75(18):1597-
1607. http://dx.doi.org/10.1212/
WNL.0b013e3181fb44b3. PMID:21041783.

23. Jia H, Chumbler NR, Wang X, et al. 
Racial and ethnic disparities in post-stroke 
depression detection. Int J Geriatr Psy-
chiatry. 2010;25(3):298-304. http://dx.doi.
org/10.1002/gps.2339. PMID:19637399.

24. Motel S, Patten E. The 10 largest Hispanic 
origin groups: Characteristics, rankings, 
top counties. http://www.pewhispanic.
org/2012/06/27/the-10-largest-hispanic-
origin-groups-characteristics-rankings-top-
counties/. Accessed December 8, 2015.

25. Centers for Disease Control and Prevention. 
Hispanic or Latino Populations. http://www.
cdc.gov/minorityhealth/populations/REMP/
hispanic.html. Accessed December 8, 2015.

26. United States Census Bureau. State & County 
Quickfacts; 2015.

27. Boden-Albala B, Stillman J, Perez T, et 
al. A stroke preparedness RCT in a multi-
ethnic cohort: design and methods. Contemp 
Clin Trials. 2010;31(3):235-241. http://
dx.doi.org/10.1016/j.cct.2010.02.003. 
PMID:20193777.

28. Boden-Albala B, Stillman J, Roberts ET, et 
al. Comparison of acute stroke prepared-
ness strategies to decrease ed arrival time in a 
multi-ethnic cohort: the SWIFT study. Stroke. 
In Press.

29. Shinar D, Gross CR, Price TR, Banko M, 
Bolduc PL, Robinson RG. Screening for de-
pression in stroke patients: the reliability and 
validity of the Center for Epidemiologic Stud-
ies Depression Scale. Stroke. 1986;17(2):241-
245. http://dx.doi.org/10.1161/01.
STR.17.2.241. PMID:3961834.

30. Meeks TW, Vahia IV, Lavretsky H, Kulkarni 
G, Jeste DV. A tune in “a minor” can “b 
major”: a review of epidemiology, illness 
course, and public health implications of 
subthreshold depression in older adults. J 
Affect Disord. 2011;129(1-3):126-142. http://

dx.doi.org/10.1016/j.jad.2010.09.015. 
PMID:20926139.

31. Hybels CF, Pieper CF, Blazer DG. The 
complex relationship between depres-
sive symptoms and functional limitations 
in community-dwelling older adults: the 
impact of subthreshold depression. Psychol 
Med. 2009;39(10):1677-1688. http://
dx.doi.org/10.1017/S0033291709005650. 
PMID:19356260.

32. Gum AM, King-Kallimanis B, Kohn R. Prev-
alence of mood, anxiety, and substance-abuse 
disorders for older Americans in the national 
comorbidity survey-replication. Am J Geriatr 
Psychiatry. 2009;17(9):769-781. http://
dx.doi.org/10.1097/JGP.0b013e3181ad4f5a. 
PMID:19700949.

33. Bour A, Rasquin S, Aben I, Boreas A, Lim-
burg M, Verhey F. A one-year follow-up study 
into the course of depression after stroke. 
J Nutr Health Aging. 2010;14(6):488-493. 
http://dx.doi.org/10.1007/s12603-010-
0033-x. PMID:20617294.

34. National Stroke Association. Awareness and 
knowledge of stroke prevention: A study of 
adults, 50 years of age and over. Englewood, 
CO: National Stroke Association; 1996.

35. Hackett ML, Anderson CS. Predic-
tors of depression after stroke: a system-
atic review of observational studies. Stroke. 
2005;36(10):2296-2301. http://dx.doi.
org/10.1161/01.STR.0000183622.75135.a4. 
PMID:16179565.

36. Galanti GA. The Hispanic family and 
male-female relationships: an overview. J 
Transcult Nurs. 2003;14(3):180-185. http://
dx.doi.org/10.1177/1043659603014003004. 
PMID:12861920.

37. Boden-Albala B, Litwak E, Elkind MS, 
Rundek T, Sacco RL. Social isolation 
and outcomes post stroke. Neurology. 
2005;64(11):1888-1892. http://dx.doi.
org/10.1212/01.WNL.0000163510.79351.
AF. PMID:15955939.

38. Naughton MJ, Wiklund I. A critical review of 
dimension-specific measures of health-related 
quality of life in cross-cultural research. Qual 
Life Res. 1993;2(6):397-432. http://dx.doi.
org/10.1007/BF00422216. PMID:8161976.

39. Nandi A, Tracy M, Beard JR, Vlahov D, 
Galea S. Patterns and predictors of trajectories 
of depression after an urban disaster. Ann Epi-
demiol. 2009;19(11):761-770. http://dx.doi.
org/10.1016/j.annepidem.2009.06.005. 
PMID:19699656.

40. Galatzer-Levy IR, Bonanno GA. Opti-
mism and death: predicting the course 
and consequences of depression trajec-
tories in response to heart attack. Psychol 
Sci. 2014;25(12):2177-2188. http://
dx.doi.org/10.1177/0956797614551750. 
PMID:25298294.

http://dx.doi.org/10.1155/2013/846732
http://www.ncbi.nlm.nih.gov/pubmed/23555070
http://www.ncbi.nlm.nih.gov/pubmed/20540828
http://dx.doi.org/10.1159/000355145
http://dx.doi.org/10.1159/000355145
http://www.ncbi.nlm.nih.gov/pubmed/24193249
http://dx.doi.org/10.1371/journal.pone.0046906
http://dx.doi.org/10.1371/journal.pone.0046906
http://www.ncbi.nlm.nih.gov/pubmed/23082134
http://dx.doi.org/10.1155/2013/862978
http://dx.doi.org/10.1155/2013/862978
http://www.ncbi.nlm.nih.gov/pubmed/23533964
http://dx.doi.org/10.1161/CIRCOUTCOMES.113.000211
http://dx.doi.org/10.1161/CIRCOUTCOMES.113.000211
http://www.ncbi.nlm.nih.gov/pubmed/23680966
http://dx.doi.org/10.1161/01.CIR.0000157736.19739.D0
http://dx.doi.org/10.1161/01.CIR.0000157736.19739.D0
http://www.ncbi.nlm.nih.gov/pubmed/15769776
http://dx.doi.org/10.1093/aje/kwh225
http://www.ncbi.nlm.nih.gov/pubmed/15286023
http://dx.doi.org/10.1093/oxfordjournals.aje.a009445
http://dx.doi.org/10.1093/oxfordjournals.aje.a009445
http://dx.doi.org/10.1093/oxfordjournals.aje.a009445
http://www.ncbi.nlm.nih.gov/pubmed/9482500
http://dx.doi.org/10.1161/01.STR.32.8.1725
http://dx.doi.org/10.1161/01.STR.32.8.1725
http://www.ncbi.nlm.nih.gov/pubmed/11486097
http://dx.doi.org/10.1155/2014/950746
http://dx.doi.org/10.1155/2014/950746
http://www.ncbi.nlm.nih.gov/pubmed/25028619
http://dx.doi.org/10.1111/ijs.12356
http://dx.doi.org/10.1111/ijs.12356
http://www.ncbi.nlm.nih.gov/pubmed/25156411
http://dx.doi.org/10.1161/STROKEAHA.110.605808
http://dx.doi.org/10.1161/STROKEAHA.110.605808
http://www.ncbi.nlm.nih.gov/pubmed/21566241
http://dx.doi.org/10.1212/WNL.0b013e3181fb44b3
http://dx.doi.org/10.1212/WNL.0b013e3181fb44b3
http://www.ncbi.nlm.nih.gov/pubmed/21041783
http://dx.doi.org/10.1002/gps.2339
http://dx.doi.org/10.1002/gps.2339
http://www.ncbi.nlm.nih.gov/pubmed/19637399
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.pewhispanic.org/2012/06/27/the-10-largest-hispanic-origin-groups-characteristics-rankings-top-counties/
http://www.cdc.gov/minorityhealth/populations/REMP/hispanic.html
http://www.cdc.gov/minorityhealth/populations/REMP/hispanic.html
http://www.cdc.gov/minorityhealth/populations/REMP/hispanic.html
http://dx.doi.org/10.1016/j.cct.2010.02.003
http://dx.doi.org/10.1016/j.cct.2010.02.003
http://www.ncbi.nlm.nih.gov/pubmed/20193777
http://dx.doi.org/10.1161/01.STR.17.2.241
http://dx.doi.org/10.1161/01.STR.17.2.241
http://www.ncbi.nlm.nih.gov/pubmed/3961834
http://dx.doi.org/10.1016/j.jad.2010.09.015
http://dx.doi.org/10.1016/j.jad.2010.09.015
http://www.ncbi.nlm.nih.gov/pubmed/20926139
http://dx.doi.org/10.1017/S0033291709005650
http://dx.doi.org/10.1017/S0033291709005650
http://www.ncbi.nlm.nih.gov/pubmed/19356260
http://dx.doi.org/10.1097/JGP.0b013e3181ad4f5a
http://dx.doi.org/10.1097/JGP.0b013e3181ad4f5a
http://www.ncbi.nlm.nih.gov/pubmed/19700949
http://dx.doi.org/10.1007/s12603-010-0033-x
http://dx.doi.org/10.1007/s12603-010-0033-x
http://www.ncbi.nlm.nih.gov/pubmed/20617294
http://dx.doi.org/10.1161/01.STR.0000183622.75135.a4
http://dx.doi.org/10.1161/01.STR.0000183622.75135.a4
http://www.ncbi.nlm.nih.gov/pubmed/16179565
http://dx.doi.org/10.1177/1043659603014003004
http://dx.doi.org/10.1177/1043659603014003004
http://www.ncbi.nlm.nih.gov/pubmed/12861920
http://dx.doi.org/10.1212/01.WNL.0000163510.79351.AF
http://dx.doi.org/10.1212/01.WNL.0000163510.79351.AF
http://dx.doi.org/10.1212/01.WNL.0000163510.79351.AF
http://www.ncbi.nlm.nih.gov/pubmed/15955939
http://dx.doi.org/10.1007/BF00422216
http://dx.doi.org/10.1007/BF00422216
http://www.ncbi.nlm.nih.gov/pubmed/8161976
http://dx.doi.org/10.1016/j.annepidem.2009.06.005
http://dx.doi.org/10.1016/j.annepidem.2009.06.005
http://www.ncbi.nlm.nih.gov/pubmed/19699656
http://dx.doi.org/10.1177/0956797614551750
http://dx.doi.org/10.1177/0956797614551750
http://www.ncbi.nlm.nih.gov/pubmed/25298294



