
Correlates of Posttraumatic Stress Disorder in Stroke Survivors

Judith Z. Goldfinger, MDa, Donald Edmondson, PhDb, Ian M. Kronish, MD, MPHb, Kezhen
Fei, MSc, Revathi Balakrishnan, MD, MPHd, Stanley Tuhrim, MDe, and Carol R. Horowitz,
MD, MPHc

aZena and Michael A. Wiener Cardiovascular Institute, Mount Sinai School of Medicine, New
York, NY, USA

bCenter for Behavioral Cardiovascular Health, Columbia University Medical Center, New York,
NY, USA

cDepartment of Health Evidence and Policy, Mount Sinai School of Medicine, New York, NY, USA

dDivision of Cardiology, New York University Langone Medical Center, New York, NY, USA

eDepartment of Neurology, Mount Sinai School of Medicine, New York, NY, USA

Abstract

Background—Posttraumatic stress disorder (PTSD) can occur after life threatening events,

including illness, but correlates of PTSD after stroke or transient ischemic attack (TIA) have not

been well described.

Methods—We measured the prevalence of stroke-induced PTSD with the PTSD Checklist-

Specific for stroke (PCL-S) in adults who had a stroke or TIA within five years. A PCL-S score ≥

50 indicated likely PTSD. We tested for potential predictors of stroke-associated PTSD, including

demographics, stroke history, disability, medical comorbidities, depression, and emotional support

and then examined the association between post-stroke PTSD and measures of physical and

mental health.

Results—Of 535 participants, 95 (18%) had a PCL-S score ≥ 50; the mean score was 35.4 ± 13.7

(range 17 to 80 out of 85). In logistic regression analysis, low income (OR 1.98, 95% CI 1.01–

3.61), recurrent stroke or TIA (OR 1.86, 1.10–3.16), more disability (OR 1.79, 1.43–2.23), and

increased comorbidities (OR 1.90, 1.05–3.45) were independently associated with PTSD. Older

age (OR 0.93, 0.90–0.95), marriage or partnership (OR 0.52, 0.28–0.98), and having emotional

support (OR 0.25, 0.11–0.54) were protective against developing PTSD. Participants with likely

PTSD had worse physical and mental health.
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Conclusions—In this racially and ethnically diverse cohort of stroke and TIA survivors, stroke-

induced PTSD was associated with younger age, recurrent strokes, greater disability and

comorbidities. PTSD was associated with a substantially increased physical, mental, and quality of

life burden in this already vulnerable population. Having social support was protective, suggesting

a potential target for intervention.

Clinical trial registration—ClinicalTrials.gov identifier NCT01027273 http://

clinicaltrials.gov/ct2/show/study/NCT01027273?term=NCT01027273&rank=1
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Background

Stroke is the third leading cause of death in the United States and the leading cause of long-

term disability,(1) whether physical, cognitive, or psychological.(1–3) Psychological

complications of stroke include depression in 29–33% of stroke survivors (4, 5) and anxiety.

(6) Posttraumatic stress disorder (PTSD) is known to occur after exposure to combat or

other life threatening violence,(7, 8) but can also develop as a result of life-threatening

medical conditions as varied as HIV,(9) breast cancer,(10) acute coronary syndromes,(11–

13) and stroke. (6, 14–19)

The reported prevalence of PTSD after stroke ranges from 3–37% in studies that included up

to 104 patients, who were evaluated from 3 months to 4 years after stroke.(6, 14–19) In

these small studies, PTSD was associated with sociodemographic factors including female

gender(15, 19) and limited education;(15) psychological factors including distress at the

time of stroke,(19) more negative cognitive appraisals of the stroke or in general,(15, 16)

depression and anxiety,(14); and stroke specific factors including more recent stroke or

recurrent stroke.(6)

The Prevent Recurrence of All Inner-city Strokes through Education (PRAISE) trial was

developed by a partnership of community leaders in Harlem, New York, and local

researchers, to test the effectiveness of a peer-led, self-management course in lowering the

risk for recurrent stroke among survivors of stroke and transient ischemic attack (TIA).(20)

We previously reported a prevalence of PTSD of 18% among these survivors of stroke and

TIA, and noted the relationship between PTSD and poor medication adherence.(21, 22) We

sought to determine correlates of PTSD in this urban population of predominantly Black and

Latino, low income, stroke and TIA survivors.

Methods

Participants

Participants in the PRAISE trial were English or Spanish speaking community-dwelling

adults over age 40 who self-reported a stroke or TIA within the past five years. We excluded

participants whose neurologic impairments, including aphasia or cognitive deficits, would

limit their ability to participate in a self-management workshop. Participants were recruited
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from senior centers, churches, and health fairs in Northern Manhattan and the Bronx, and

from patient lists generated by an academic medical center, a neighborhood health center,

and the Visiting Nurse Service of New York.(20) The study was approved by the

Institutional Review Board of each institution and all participants provided written informed

consent.

Measures

Posttraumatic stress disorder symptoms—We assessed presence of PTSD using the

PTSD Checklist Specific for a stressor (PCL-S), in which participants are asked to report

whether they had each symptom of PTSD as a result of their “stroke or mini-stroke.”(23)

The PCL-S is a validated 17-item scale that corresponds to the DSM-IV criteria for PTSD,

with high internal consistency and test-retest reliability.(24–30) While studies of PTSD in

civilian populations have used different cutoff points for this scale, from 30 to 50, we used

the more specific cutoff of 50, which was recommended by the developers of the scale and

corresponds to a sensitivity of 0.60 to 0.78 and specificity of 0.86 to 0.99 in relation to a

clinical diagnosis of PTSD.(24, 25, 31) We modified the PCL-S from a 5-point response

scale (“Not at all” to “Extremely”) to a 4-point response scale (“Not at all” to “Very much”),

while still maintaining the score range from 17 to 85. For analyses, we transformed PCL-S

scores to reflect the standard 5-point response scale by recoding responses thus: 1 = 1; 2 =

2.33; 3= 3.67; and 4= 5, then summing the responses to the 17 questions for a total PCL-S

score. Scores from the modified scale should therefore still be consistent with the original

scale.(24, 25) There were three items from the Patient Health Questionnaire (PHQ-8)(32)

with substantial content overlap with items from the PCL-S: questions about loss of interest,

trouble falling or staying asleep, and difficulty concentrating. We asked these questions only

once, and used the responses for both the PCL-S and PHQ-8 scales. Confirmatory factor

analysis results showed that these three PHQ-8 items performed as predicted, loading on

first-order PTSD symptom factors with standardized factor loadings equivalent to PCL-S

items.

Demographics—Age, sex, income, employment status, race and ethnicity, education,

marital status, cohabitation status, insurance status, nationality, and primary language were

assessed by interview.

Stroke history and related disability—Lifetime number of strokes and TIAs and the

number of years since the last stroke or TIA were assessed by self-report. We assessed

stroke-related disability with the modified Rankin score.(33, 34) This scale ranges from 0,

no disability, to 6, dead, where 5 is severe disability requiring continuous nursing care.

Medical comorbidities—We used the Charlson comorbidity index,(35) in which a

variety of medical conditions are assigned scores of 1, 2, 3 or 6, resulting in a composite

score. This index predicts 10-year mortality for patients with a variety of comorbid

conditions, including stroke.(36)

Quality of life—Physical and mental health-related quality of life was measured with the

twelve-item Medical Outcomes Short Form Health Survey (SF-12),(37, 38) which provides
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both a physical component score and a mental component score. Each is calculated using

weighted scoring and standardized to a mean of 50 with a standard deviation of 10, based on

norms from the general United States population. Higher scores indicate better quality of

life.

Depression—We screened for depression with the eight-item Patient Health Questionnaire

(PHQ-8), a scale that assesses frequency of depression symptoms over the previous two

weeks.(32, 39, 40) This modified version of the PHQ-9 excludes the question about

suicidality, and had similar validity to the PHQ-9 in large epidemiologic studies.(32, 41)

Each question is scored from 0 (not at all) to 3 (nearly every day), with total scores ranging

from 0 to 24. A score equal to or greater than ten has 88% sensitivity and 88% specificity for

a diagnosis of depression.(42)

Emotional social support—Emotional social support was assessed using a single

question “How many people can you count on to give you emotional support, such as

talking over problems to help you with a difficult decision?” where having one or more

person’s support was considered presence of emotional social support.

Statistical analysis

To evaluate differences between participants with likely PTSD (PCL-S score of 50 or

greater) and those without PTSD (PCL-S score 49 or less), we used the chi square test for

categorical variables and studentized t-test for continuous variables. We used logistic

regression to assess whether variables that predicted PTSD in other medical conditions were

also significant predictors of PTSD for stroke survivors.(6, 8, 14, 15, 43, 44) Logistic

regression included variables significant at 0.05 level from bivariate analysis, including age,

sex, race/ethnicity, marital status, low income or Medicaid beneficiary, recurrent stroke or

TIA, modified Rankin score, Charlson comorbidity index score, and emotional social

support. All statistical analyses were performed using SAS 9.2 (SAS Institute, Carry, NC).

Results

Participants

As part of the PRAISE trial, 535 stroke and TIA survivors completed baseline assessments,

including the PCL-S. The mean age of participants was 63 years, 59% were women, 85%

were Black or Latino, 30% had less than a high school education, and 55% earned less than

$15,000 annually (see Table 1). Participants had, on average, 1.7 previous strokes or TIAs,

and 36% of participants had at least two prior events (see Table 2). The mean time since the

most recent event was nearly 2 years. Almost half had a modified Rankin score of 3 to 4,

consistent with moderate to moderately-severe disability. The mean number of medical

conditions was 3.7. Thirty percent screened positive for depression.

PTSD symptoms

Of the 535 participants, 95 (18%) scored 50 or higher on the PCL-S, consistent with likely

PTSD. Mean PCL-S score was 35.
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Unadjusted associations between PTSD status and study variables

Compared to participants with PCL-S scores of 49 or less, stroke or TIA survivors with

likely PTSD (see Table 1) were younger and more likely to be female, Black or Latino, low

income, have insurance coverage through Medicaid, and report recurrent strokes or TIAs.

Participants in the PTSD group were also less likely to be married or employed. There was

no difference between the two groups in education level, place of birth (United States versus

other), or primary language (English versus Spanish).

The PTSD group had worse stroke-related disability (Table 2): a mean modified Rankin

score of 3 is consistent with an inability to perform independent activities of daily living; in

contrast, the mean score of 2 in the non-PTSD group is consistent with independence in

instrumental activities of daily living. While the two groups were similar in number of prior

strokes and time since stroke or TIA, more participants in the PTSD group had recurrent

strokes or TIAs. The PTSD group had more medical comorbidities (4.4 versus 3.5

conditions).

Presence of PTSD was associated with worse physical and mental quality of life. The PTSD

group scored 32.5 on the SF-12 physical scale, nearly two full standard deviations below the

population mean of 50 (see Table 2). Those without PTSD scored 39, about 1 standard

deviation below the mean, despite being older (mean age 64 versus 57 years). The PTSD

group also had poorer mental health-related quality of life, compared to those in the non-

PTSD group: those with PTSD scored 36.9 versus 50 (p<0.0001). Participants in the PTSD

were more likely to be depressed: 78% of the PTSD group was depressed, versus 19% of the

group without PTSD (p<0.0001).

Logistic regression predicting positive PTSD screen

Results of the logistic regression analysis (see Table 3) showed that younger age (odds ratio

0.93 for age, 95% confidence interval 0.90–0.95), recurrent stroke or TIA (OR 1.86, 95% CI

1.20–3.16), greater stroke-related disability with Rankin score of 3–4 versus 0–2 (OR 1.79,

95% CI 1.43–2.23), three or more medical comorbidities versus fewer than two (OR 1.90,

95% CI 1.05–3.45), unmarried status (OR 0.52, 95% CI 0.28–0.98 for married or unmarried

partnership), and lack of emotional social support (OR 0.25, 95% CI 0.11–0.54 for presence

of emotional social support) were independently associated with greater odds of screening

positive for PTSD. Sex and race were not significant predictors of PTSD.

Discussion

In this large, ethnically diverse cohort of stroke and TIA survivors, younger survivors, with

recurrent stroke or TIA, greater stroke-related disability, and greater number of medical

conditions were more likely to develop PTSD. Markers of social support, including

reporting at least one person who provides emotional support, or being married or in an

unmarried partnership, were protective against development of PTSD. While race and sex

were significant predictors in unadjusted analyses, these covariates were not significant after

adjustment for other demographic and clinical variables. PTSD was also associated with
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worse physical and mental health and worse health-related quality of life. Interestingly, there

was no relationship between PTSD and time since stroke.

Some of the correlates of PTSD identified in this study were noted in previous studies:

Merriman and colleagues also identified recurrent strokes as a predictor of PTSD.(6) Similar

to our finding, social support was protective against the development of PTSD for both

combat veterans and survivors of the September 11 attacks.(8, 43, 44) The relationship

between PTSD and worse mental health was suggested in previous small studies of stroke

survivors, where PTSD was associated with depression and anxiety,(14, 17) as well as

negative affect or negative cognitive appraisal in general or of the stroke in particular.(6, 15,

16, 18, 19) To our knowledge, this is the largest study to date to examine the correlates of

PTSD in a post-stroke population.

It is important to identify and treat stroke and TIA survivors who are at risk for PTSD. In

stable cardiovascular disease, PTSD is associated with worse health outcomes, including

worse physical and cardiovascular health status.(45) In large cohort studies, PTSD

symptoms were associated with an increased risk for both incident and recurrent

cardiovascular disease.(12, 46, 47) In non-stroke populations, PTSD is associated with

increased blood pressure, systemic inflammation, and other physiological markers of stroke

risk.(48, 49) PTSD also impacts health behaviors, including worse medication adherence in

stroke survivors,(21, 22) which may increase risk for recurrent stroke or other

cardiovascular events.

Given the high prevalence of PTSD in our study and the concern about PTSD impacting

health outcomes, physicians who care for stroke patients should screen for PTSD, especially

in those patients who may be at higher risk as suggested by this study: younger patients and

those with more strokes, greater disability, and more medical conditions. We also found that

social support, whether from a friend, spouse, or partner, was protective against developing

PTSD, suggesting a role for interventions that decrease social isolation among stroke

survivors.

Limitations of this study include the use of a screening tool instead of a structured clinical

interview to measure PTSD. We chose a highly specific cutoff that corresponds to a

specificity of 0.86 to 0.99 when compared with a clinical interview.(24, 25, 31) Further, we

used a modified form of the PCL-S by allowing items with substantial content overlap from

the PHQ to stand in for PCL-S items. However, internal consistency, reliability, and

confirmatory factor analysis suggested that our decision did not impact the measurement of

PTSD symptoms. While there are more extensive scales, we chose the PCL-S for its

excellent diagnostic utility, brevity, ease of use, ubiquity in the medical literature, and use of

specific DSM-IV criteria for PTSD.(24–30) We also used self-report to assess socio-

demographics and markers of physical and mental health. Another possible limitation is

whether these findings are generalizable to the broader community of stroke survivors, as

our study population was predominantly Black or Latino and of low socioeconomic status,

and had agreed to participate in a randomized trial to test an intervention intended to

improve adherence.
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Our study helps create a portrait of PTSD after stroke in this urban, predominantly minority

population: young, isolated, disabled, sick, with recurrent strokes or TIAs. The most

vulnerable survivors, namely those with poorer physical and mental health, are more likely

to be affected, and the direction of this relationship requires further exploration. Further

research is needed to explore the effects of PTSD on health outcomes in stroke survivors,

and to investigate the effects of interventions to prevent or treat PTSD in this population.
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Table 1

Association between PTSD and Socio-demographic Characteristics

Total (N=535) PTSD (PCL- S≥50) (N=95) No PTSD (PCL- S < 50) (N=440) p-value

Age, mean in years ± SD 63.0 ± 11.3 57.2 ± 8.5 64.2 ± 11.5 <0.001

Female gender 317 (59.3%) 65 (68.4%) 252 (57.3%) 0.04

Black or Latino* 422 (84.7%) 88 (97.8%) 334 (81.9%) 0.0001

Less than high school education 157 (29.6%) 25 (26.9%) 132 (30.1%) 0.53

Married or unmarried partners 192 (36.0%) 21 (22.1%) 171 (39.0%) 0.002

Live alone 185 (34.6%) 40 (42.1%) 145 (33.0%) 0.089

Employment <.0001

 Working full- or part-time 76 (14.3%) 7 (7.4%) 69 (15.8%)

 Unable to work 205 (38.5%) 64 (67.4%) 141 (32.2%)

 Retired, in school, or other 252 (47.3%) 24 (25.3%) 228 (52.1%)

Yearly income < $15,000 274 (55.4%) 68 (77.3%) 206 (50.6%) <0.0001

Insurance 0.0002

 Commercial 64 (12.0%) 11 (11.7%) 53 (12.1%)

 Medicare 279 (52.4%) 33 (35.1%) 246 (56.2%)

 Medicaid or uninsured 171 (32.1%) 48 (51.1%) 123 (28.1%)

Born in the United States 325 (60.9%) 56 (59.0%) 269 (61.3%) 0.67

Primary language 0.88

 English 408 (76.3%) 73 (76.8%) 335 (76.1%)

 Spanish 127 (23.7%) 22 (23.2%) 105 (23.9%)

*
Of those who reported race or ethnicity
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Table 2

Association between PTSD status and physical and mental health

Total (N=535) PTSD (N=95) No PTSD (N=440) p-value

PTSD score (PCL-S) 35.4 ± 13.7 59.1 ± 7.6 30.3 ± 8.3

Physical Health

Number of strokes or TIAs 1.7 ± 1.2 1.8 ± 1.3 1.6 ± 1.2 0.13

 Had more than one stroke or TIA, n (%) 191 (35.7%) 44 (46.3%) 147 (33.4%) 0.02

Years since most recent stroke or TIA 1.9 ± 1.4 1.7 ± 1.4 1.9 ± 1.5 0.17

Modified Rankin score 2.1 ± 1.4 2.9 ± 1.1 1.9 ± 1.4 <0.001

Charlson comorbidity index 3.7 ± 2.2 4.4 ± 2.3 3.5 ± 2.1 0.001

SF-12 Physical Component score 37.9 ± 11.6 32.5 ± 10.1 39.0 ± 11.5 <0.0001

Mental Health

Depression score (PHQ-8) 7.3 ± 5.5 13.9 ± 4.8 5.8 ± 4.6 <0.0001

 Depressed (PHQ-8 ≥ 10), n (%) 159 (29.7%) 74 (77.9%) 85 (19.3%) <0.0001

SF-12 Mental Component score 47.7 ± 12.5 36.9 ± 10.5 50.0 ± 11.7 <0.0001

Emotional social support 488 (91.2%) 79 (83.2%) 409 (93.0%) 0.002

Note: Summary statistics are given as mean ± 1 standard deviation unless otherwise noted.
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Table 3

Logistic regression predicting positive PTSD screen from demographic, clinical, and social support variables

Covariate Odds Ratio 95% Confidence Intervals

Age 0.93 0.90–0.95

Male sex 0.91 0.52–1.59

White race 0.37 0.08–1.74

Married or unmarried partners 0.52 0.28–0.98

Low income or Medicaid beneficiary 1.98 1.08–3.61

Had more than one stroke or TIA 1.86 1.10–3.16

Rankin score 3–4 1.79 1.43–2.23

Charlson medical comorbidity score ≥ 3 1.90 1.05–3.45

Presence of emotional social support 0.25 0.11–0.54

Model c-statistic: 0.84; Wald (9)= 71.16, p<0.0001.
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