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Abstract
Background and Purpose: Rates of depression after ischemic stroke (IS) and myocardial in-
farction (MI) are significantly higher than in the general population and associated with mor-
bidity and mortality. There is a lack of nationally representative data comparing depression 
and suicide attempt (SA) after these distinct ischemic vascular events. Methods: The 2013 Na-
tionwide Readmissions Database contains > 14 million US admissions for all payers and the 
uninsured. Using International Classification of Disease, 9th Revision, Clinical Modification 
Codes, we identified index admission with IS (n = 434,495) or MI (n = 539,550) and readmission 
for depression or SA. We calculated weighted frequencies of readmission. We performed ad-
justed Cox regression to calculate hazard ratio (HR) for readmission for depression and SA up 
to 1 year following IS versus MI. Analyses were stratified by discharge home versus elsewhere. 
Results: Weighted depression readmission rates were higher at 30, 60, and 90 days in patients 
with IS versus MI (0.04%, 0.09%, 0.12% vs. 0.03%, 0.05%, 0.07%, respectively). There was no sig-
nificant difference in SA readmissions between groups. The adjusted HR for readmission due 
to depression was 1.49 for IS versus MI (95% CI 1.25–1.79, p < 0.0001). History of depression 
(HR 3.70 [3.07–4.46]), alcoholism (2.04 [1.34–3.09]), and smoking (1.38 [1.15–1.64]) were associ-
ated with increased risk of depression readmission. Age > 70 years (0.46 [0.37–0.56]) and dis-
charge home (0.69 [0.57–0.83]) were associated with reduced hazards of readmission due to 
depression. Conclusions: IS was associated with greater hazard of readmission due to depres-
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sion compared to MI. Patients with a history of depression, smoking, and alcoholism were more 
likely to be readmitted with depression, while advanced age and discharge home were protec-
tive. It is unclear to what extent differences in type of ischemic tissue damage and disability 
contribute, and further investigation is warranted. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Depression occurs in approximately 30% of stroke and 20% of myocardial infarction 
(MI) patients and can cause increased morbidity and mortality [1–5]. In 2014, The American 
Heart Association (AHA) elevated depression to a risk factor for adverse prognosis in acute 
coronary syndrome [6], and in 2017 The AHA/American Stroke Association published its first 
guideline statement on poststroke depression (PSD) [7].

Despite extensive literature on PSD and post-MI depression (PMD), few studies directly 
compare these distinct ischemic vascular events [8–11]. We used nationally representative 
data to compare risk of readmission for PSD, PMD, and suicide attempt (SA) up to 1 year 
following stroke or MI. We hypothesized that there would be more admissions for depression 
and SA following stroke, and those with psychiatric comorbidities and substance use disorders 
would be at highest risk for readmission. 

Methods

We analyzed the 2013 Nationwide Readmissions Database (NRD), a Healthcare Cost and 
Utilization Project (HCUP) database containing > 14 million US hospitalizations. Each patient 
has an anonymized, verified linkage identifier allowing for analysis of readmissions. Because 
data are publicly available, and to comply with the data use agreement, the data, analytic 
methods, and study materials will not be made available. Mount Sinai Hospital’s IRB approved 
this project and waived need for patient consent (IRB-16-00378).

We used International Classification of Disease, Ninth Revision, Clinical Modification 
(ICD-9-CM) codes to identify index ischemic stroke (IS) or MI admission and readmission for 
a primary diagnosis of depression or SA. We report HCUP-defined characteristics of index 
hospitalization. The All Patient Refined Diagnosis Related Groups (APR-DRGs) divides 
patients into 25 diagnostic categories, and patients are further subdivided into 4 separate 
APR-DRG severity of illness and risk of mortality subclasses. The APR-DRG system mortality 
scores are correlated with mortality rates [12, 13].

Figure 1 depicts the inclusion criteria and outcomes. We identified IS in the primary 
diagnosis position by validated ICD-9-CM codes 433.x1, 434.x1, and 436 (sensitivity 74%, 
specificity 95%, and positive predictive value 88%) [14, 15]. We identified MI in the primary 
diagnosis position by the validated ICD-9-CM codes 410.x (sensitivity and specificity ≥84%) 
[16]. Primary outcomes included weighted frequencies of readmissions with primary diag-
nosis of depression or SA. There are no ICD-9-CM codes for PSD or PMD. Previous studies 
have used ICD-9-CM codes 296.2x, 296.3x, and 300.4 to identify depression [17–19]. The 
ICD-9-CM definition used in this study fell well within these validated definitions (296.2x, 
296.3x, 296.82, 300.4, 309.0, 309.1, 311). Because precise psychiatric diagnosis requires 
time, we were more inclusive and used codes 300.9 “Adjustment Disorder with Depressed 
Mood,” 309.1 “Prolonged Depressive Reaction,” and 311 “Depressive Disorder, not else-
where classified.” 



96Cerebrovasc Dis Extra 2020;10:94–104

Stein et al.: Depression after Stroke and Myocardial Infarction

www.karger.com/cee
© 2020 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000509454

Statistical Analysis
We calculated baseline characteristics of index IS and MI cohorts. We used population 

weights provided by HCUP to determine nationally representative estimates of medical 
comorbidities and index hospitalization characteristics. 

We calculated weighted 30-, 60-, and 90-day readmission rates for primary diagnosis of 
depression or SA. We did not exclude index admissions with depression and SA and 
acknowledge that some of those readmitted with depression were depressed at the time of 
their IS or MI. To calculate 30-day, 60-day, and 90-day readmission rates, we excluded index 
hospitalizations in the months falling within the respective time intervals. 

We created Kaplan-Meier curves stratified by index admission (IS vs. MI) of cumulative 
risk of depression and SA readmission up to 1 year following index admission and tested for 
differences using the log-rank test. Because only the month of admission is available in the 
NRD, for those without the event of interest, we calculated the maximum observed follow-up 
period as the number of days from the midpoint of the month of index admission to December 
31, 2013. We assumed full capturing of mortality and no loss to follow-up. 

We performed Cox regression, reporting hazard ratio (HR) and 95% confidence intervals 
(CI) separately for readmission for depression and SA. Main independent variable was index 
admission type, IS (= 1) versus MI (= 0). Considering variables previously identified in the 
literature as associated with a history of depression, we adjusted for potential confounders 
including history of depression, alcoholism, smoking, sex, age > 70 versus < 70 years, length of 
stay, income quartile of patient’s zip code, discharge home versus other discharge destination, 
and APR-DRG estimated severity [7, 20–23]. In secondary analysis, we stratified by discharge 
home versus elsewhere. Analyses were performed in SAS version 9.4 and R version 3.4.2. 

Results

Table 1 lists baseline demographics, comorbidities, and hospital characteristics at index 
event. There were 434,495 patients in the IS and 539,550 in the MI cohorts (Fig. 1). At baseline, 
depression was more common in the IS cohort (11.86%, 95% CI 11.54–12.18 vs. 8.44%, 95% 

Ischemic stroke cohort

2013 readmission with
depression

(primary diagnosis position)

2013 readmission with
suicide attempt

(primary diagnosis position)

2013 admission with ischemic stroke
(primary diagnosis position)

(n = 434,495)

2013 readmission with
depression

(primary diagnosis position)

2013 readmission
with depression

(primary diagnosis position)

Myocardial infarction cohort

2013 admission with myocardial infarction
(primary diagnosis position)

(n = 539,550)

Fig. 1. Ischemic stroke and myocardial infarction cohorts. All patients with 2013 admission with ischemic 
stroke and myocardial infarction in the primary diagnosis position were included. Primary outcome was 
2013 readmission with depression or suicide attempt in the primary diagnosis position.
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Table 1. Baseline characteristics at the time of index ischemic stroke and myocardial infarction

Index ischemic stroke admission Index myocardial infarction admission

weighted 
frequencya

percent (95% 
CI of percent)

weighted 
frequencya

percent (95% 
CI of percent)

Total 434,495 100.0 539,550 100.0

Variables at index admission
Mean age, years – 70.90 (70.67–71.13) – 67.25 (67.05–67.44)
Female 223,126 51.35 (51.02–51.69) 204,823 37.96 (37.63–38.30)
Tobacco use 133,204 30.66 (29.86–31.46) 223,649 41.45 (40.61–42.29)
Diabetes 156,740 36.07 (35.66–36.49) 197,010 36.51 (36.10–36.93)
Hypertension 293,258 67.49 (67.02–67.96) 300,775 55.75 (55.28–56.21)
Hyperlipidemia 251,554 57.90 (57.15–58.64) 347,582 64.42 (63.69–65.16)
Atrial fibrillation/flutter 108,313 24.93 (24.53–25.33) 99,133 18.37 (18.04–18.71)
Intracerebral hemorrhage 12,039 2.77 (2.57–2.98) 424 0.08 (0.07–0.09)
Ischemic stroke – – 6,628 1.23 (1.18–1.28)
Myocardial infarction 10,752 2.48 (2.34–2.61) – –
Renal failure 42,228 9.72 (9.41–10.03) 87,039 16.13 (15.69–16.57)
Peripheral vascular disease 23,102 5.32 (5.14–5.49) 40,680 7.54 (7.32–7.76)
Depression 51,530 11.86 (11.54–12.18) 45,515 8.44 (8.16–8.71)
Suicide attempt 66 0.02 (0.01–0.02) 118 0.02 (0.02–0.03)
Alcoholism 7,794 1.79 (1.70–1.89) 6,349 1.18 (1.11–1.24)
Drug abuse 1,887 0.43 (0.39–0.48) 2,237 0.41 (0.37–0.46)
Length of stay, days – 6.86 (6.70–7.02) – 4.94 (4.84–5.03)
Total charges, USD – 53,205 (51,398–55,012) – 82,806 (80,177–85,435)

Patient zip code income quartile
0–25th percentile
26th to 50th percentile
51st to 75th percentile
76th to 100th percentile

126,946
117,090
101,477

81,983

29.70 (28.05–31.34)
27.39 (26.27–28.51)
23.74 (22.75–24.72)
19.18 (17.73–20.63)

153,334
150,559
127,211

99,564

28.89 (27.10–30.69)
28.37 (27.16–29.58)
23.97 (22.89–25.06)
18.76 (17.16–20.36)

APR-DRG mortality
1 = Minor likelihood of dying
2 = Moderate likelihood of dying
3 = Major likelihood of dying
4 = Extreme likelihood of dying

132,990
186,951

79,496
35,030

30.61 (30.15–31.07)
43.03 (42.60–43.45)
18.30 (17.97–18.63)

8.06 (7.75–8.37)

155,411
159,427
153,418

71,268

28.80 (28.33–29.28)
29.55 (29.23–29.87)
28.43 (27.99–28.88)
13.21 (12.90–13.52)

APR-DRG severity
1 = Minor (or no) loss of function
2 = Moderate loss of function
3 = Major loss of function
4 = Extreme loss of function

60,267
214,874
124,681

34,645

13.87 (13.52–14.22)
49.45 (49.02–49.89)
28.70 (28.24–29.15)

7.97 (7.67–8.28)

116,286
216,262
140,983

65,994

21.55 (21.08–22.02)
40.08 (39.75–40.42)
26.13 (25.70–26.56)
12.23 (11.94–12.53)

Disposition
Routine - home or self-care
Transfer to short-term hospital
Transfer to SNF, ICF, or other facility
Home Health Care 
Against medical advice
Died
Discharged alive, destination unknown

174,777
6,945

146,591
80,923

3,499
21,137

500

40.24 (39.63–40.85)
1.60 (1.39–1.81)

33.75 (33.04–34.46)
18.63 (18.07–19.19)

0.81 (0.75–0.86)
4.87 (4.70–5.04)
0.12 (0.08–0.15)

360,579
15,501
60,916
68,037

4,954
29,199

232

66.85 (66.11–67.59)
2.87 (2.64–3.11)

11.29 (10.97–11.62)
12.61 (12.09–13.14)

0.92 (0.86–0.98)
5.41 (5.27–5.56)
0.04 (0.03–0.05)

Hospital bed size
Small
Medium
Large

45,181
103,328
285,986

10.40 (9.33–11.47)
23.78 (22.29–25.28)
65.82 (64.07–67.58)

44,102
121,370
374,078

8.17 (6.97–9.38)
22.49 (20.57–24.42)
69.33 (67.18–71.48)

Hospital urban-rural designation
Large metro area >1 million residents
Small metro areas <1 million residents
Micropolitan areas
Not metropolitan or micropolitan

223,143
160,826

37,571
12,955

51.36 (48.59–54.12)
37.01 (34.38–39.65)

8.65 (7.71–9.58)
2.98 (2.63–3.33)

264,990
225,725

41,015
7,821

49.11 (46.13–52.10)
41.84 (38.89–44.78)

7.60 (6.33–8.88)
1.45 (1.09–1.81)
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CI 8.16–8.71). There was no significant difference in history of SA, alcoholism, or drug abuse. 
According to APR-DRG mortality and severity, patients in the MI group had higher likelihood 
of dying and extreme loss of function. More MI patients were discharged home or with self-
care (66.85%, 95% CI 66.11–67.59 vs. 40.24%, 95% CI 39.63–40.85), while more IS patients 
were discharged to skilled nursing facility, intermediate care facility, other facility, or home 
with home health care. 

Although weighted depression readmission rates were low (Table 2), they were higher 
at 60 and 90 days in IS versus MI patients. Weighted SA readmission rates were not signifi-
cantly different (Table 2). 

Kaplan-Meier curves of cumulative risk of depression and SA readmission are shown in 
Figure 2a and b. Risk of depression readmission was higher in IS patients throughout 1 year 
of follow-up, with greater separation of the curves after 100 days (log-rank p < 0.0001). There 
was no difference in risk of SA between IS and MI patients (log-rank p = 0.13).

Index ischemic stroke admission Index myocardial infarction admission

weighted 
frequencya

percent (95% 
CI of percent)

weighted 
frequencya

percent (95% 
CI of percent)

Teaching status of hospital
Metropolitan teaching
Metropolitan non-teaching

217,641
50,526

50.09 (48.21–51.97)
11.63 (10.64–12.62)

274,866
48,835

50.94 (48.67–53.21)
9.05 (7.74–10.36)

Primary expected payer 
Medicare
Medicaid
Private insurance
Self-pay
No charge
Other

295,425
29,708
72,944
21,128

2,650
12,279

68.05 (67.33–68.76)
6.84 (6.47–7.22)

16.80 (16.33–17.28)
4.87 (4.52–5.21)
0.61 (0.47–0.75)
2.83 (2.52–3.13)

315,074
33,354

132,547
34,370

4,560
18,988

58.47 (57.83–59.10)
6.19 (5.83–6.55)

24.60 (24.01–25.18)
6.38 (6.06–6.69)
0.85 (0.65–1.04)
3.52 (3.18–3.87)

a Unless otherwise indicated. APDRG, all patient refined-diagnosis related group; SNF, skilled nursing facility; ICF, intermediate care 
facility.

Table 2. Weighted depression and suicide attempt readmission rates

Index ischemic stroke admission Index myocardial infarction admission

weighted 
frequency

number per 
10,000 (95% CI) 

weighted 
frequency

number per 
10,000 (95% CI)

Depression readmission rates
30 days 172.3 4.37 (3.19–5.55) 141.2 2.91 (2.11–3.71)
60 days 310.5 8.64 (6.92–10.36) 221.5 5.00 (3.88–6.12)
90 days 391.5 12.12 (9.92–14.32) 271.9 6.83 (5.46–8.20)

Suicide attempt readmission rates
30 days 58.5 1.48 (0.811–2.15) 82.0 1.69 (1.06–2.32)
60 days 88.9 2.47 (1.52–3.42) 132.4 2.99 (2.10–3.88)
90 days 94.8 2.94 (1.82–4.06) 183.2 4.60 (3.45–5.75)

Table 1 (continued)
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Table 3 shows Cox regression models comparing index IS versus MI. There was no 
difference in SA readmission. In an unadjusted model, the HR for depression readmission 
was 1.62 (95% CI 1.37–1.92, p < 0.0001), comparing index IS to index MI. In an adjusted 
model, this magnitude of effect did not change substantially (HR 1.49, 95% CI 1.25–1.79). 
History of depression was associated with a HR of 3.70 (95% CI 3.07–4.46, p < 0.0001) 
for depression readmission. History of smoking (HR 2.04, 95% CI 1.34–3.09, p < 0.0001) 
and alcoholism (1.38, 95% CI 1.15–1.64, p < 0.0001) were associated with increased 
hazards of depression readmission. Age > 70 years (HR 0.46, 95% CI 0.37–0.55, p < 0.0001) 
and discharge home (HR 0.69, 95% CI 0.57–0.83, p < 0.0001) were associated with a 
lower risk of depression readmission. Stratified by discharge destination (Table 4), asso-
ciations between history of depression, history of alcoholism, and age > 70 years and 
depression readmission remained significant in patients discharged home. In patients 
not discharged home, history of depression and smoking were associated with greater 
odds of depression readmission, and age > 70 years was protective against depression 
readmission.

Kaplan-Meier curve for cumulative risk of depression
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Kaplan-Meier curve for cumulative risk of suicide attempt
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Fig. 2. a Kaplan-Meier cumulative 
risk of depression. Kaplan-Meier 
curves of cumulative risk of the 
outcome of depression readmis-
sion following index admission 
for stroke and myocardial infarc-
tion (MI) are shown. The x axis de-
picts the time in days and corre-
sponding number of index stroke 
and MI patients at risk and the y 
axis the cumulative risk of read-
mission for depression. log-rank p 
< 0.0001. b Kaplan-Meier cumula-
tive risk of suicide attempt (SA). 
Kaplan-Meier curves of cumula-
tive risk of the outcome of SA fol-
lowing index admission for stroke 
and MI are shown. The x axis de-
picts the time in days and corre-
sponding number of index stroke 
and MI patients at risk and the y 
axis the cumulative risk of read-
mission for SA. log-rank p = 0.13.
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Discussion

This study compares the risk of readmission for depression and SA up to 1 year after 
hospitalization for index IS and MI. Weighted depression readmission rates were higher at 
30, 60, and 90 days in patients with IS versus MI, but there was no difference in SA readmis-

Table 3. Multivariable Cox regression models testing depression outcome, comparing index stroke vs. myocardial infarction

Depression readmission

hazard ratio 95% CI p value

Index ischemic stroke vs. index myocardial infarction 1.49 1.25–1.79 <0.0001
Depression history 3.70 3.07–4.46 <0.0001
Alcoholism history 2.04 1.34–3.09 <0.0001
Smoking history 1.38 1.15–1.64 <0.0001
Age >70 0.46 0.37–0.55 <0.0001
Female sex 0.88 0.74–1.05 0.16
Length of stay 1.00 0.99–1.01 0.73
Patient zip code income quartile 

26th to 50th percentile 0.92 0.74–1.13 0.42
51st to 75th percentile 0.78 0.62–0.98 0.03
76th to 100th percentile 0.69 0.53–0.89 <0.0001

Discharge home 0.69 0.57–0.83 <0.0001
APR-DRG severity

2 = moderate loss of function 1.29 1.01–1.65 0.04
3 = major loss of function 1.11 0.83–1.47 0.47
4 = extreme loss of function 0.93 0.60–1.44 0.74

An adjusted model was not run for suicide attempt because the main independent variable was not significant in univariate 
testing. APR-DRG, all patient refined-diagnosis related group.

Table 4. Cox regression models comparing index stroke vs. myocardial infarction and risk for readmission with depression, 
stratified by discharge home

Discharge home Discharge not to home 

hazard 
ratio

95% CI p value hazard 
ratio

95% CI p value

Multivariable model
Depression history 4.14 3.17–5.41 <0.0001 3.32 2.55–4.31 <0.0001
Alcoholism history 2.58 1.49–4.46 <0.0001 1.54 0.81–2.93 0.19
Smoking history 1.25 0.98–1.60 0.07 1.52 1.18–1.97 0.00
Age >70 0.53 0.39–0.71 <0.0001 0.41 0.31–0.53 <0.0001
Female sex 0.79 0.61–1.01 0.07 0.98 0.76–1.26 0.88
Length of stay (days) 1.00 0.99–1.02 0.27 0.99 0.98–1.01 0.37
Patient zip code income quartile 

26th to 50th percentile 0.95 0.99–1.02 0.72 0.88 0.64–1.21 0.43
51st to 75th percentile 0.65 0.47–0.91 0.12 .93 0.67–1.28 0.64
76th to 100th percentile 0.61 0.42–0.88 0.01 0.93 0.67–1.28 0.20

APR-DRG severity
2 = moderate loss of function 1.43 1.05–1.93 0.02 0.93 0.61–1.41 0.73
3 = major loss of function 0.83 0.37–1.87 0.14 0.76 0.49–1.19 0.23
4 = extreme loss of function 1.25 0.98–1.60 0.66 0.73 0.41–1.30 0.28

APR-DRG, all patient refined-diagnosis related group.
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sions. IS patients with history of depression, alcohol use, or substance use were at even 
greater risk for readmission with depression. Discharge home and older age were associated 
with lower risk of readmission for depression. This study is unique because we were able to 
directly compare the mental health sequelae of vascular events in the brain and the heart in 
a large US population. 

Our findings conflict with limited existing literature comparing post-stroke and PMD. A 
2001 study compared active SI, but not SA, in 496 patients from Baltimore admitted with 
stroke, traumatic brain injury, MI, or spinal cord injury [8]. Authors found no significant 
difference between the 4 injury types in their rates of SI. In addition to comparing SI rather 
than SA, this study was limited by poor follow-up, as 40% of the initial patients did not have 
follow-up evaluations.

Much of existing post-stroke versus MI depression research has been conducted outside 
of the US. A prospective cohort study from the Netherlands compared cumulative 1-year inci-
dence of depression in 190 first-time stroke and 200 first-time MI patients [10]. Authors 
report a cumulative 1-year incidence of depression of 37.8% in stroke and 25% in MI patients, 
but this difference disappeared after controlling for sex, age, and level of handicap. Another 
prospective cohort study from the Netherlands also failed to demonstrate a significant 
difference in depressive syndromes following stroke and MI [11].

A study of 100 patients from the UK compared depression following index stroke with 
carotid stenosis resulting in transient ischemic attack, peripheral vascular disease, and a non-
vascular control group. Authors found higher average depression scores in stroke and TIA 
groups than in PVD and non-vascular control groups. They also found that a “wish to die” had 
significantly higher prevalence in the stroke group [9]. This study is again limited by small 
sample size and lack of generalizability to a US population.

Most psychiatric illness, including depression, results from a combination of biological, 
psychological, and social factors [24, 25], and reasons for SA are varied. However, the greater 
hazard of depression readmission following stroke may suggest a distinct pathophysiology of 
ischemia in the brain compared to other organs. The biological basis of PSD is not well under-
stood but is likely multifactorial [26–31]. While cytotoxic cell death and altered brain circuitry 
likely impact the biology of PSD, the life-altering nature of acute stroke likely also impacts 
PSD. The increasing difference in cumulative risk of depression following stroke versus MI 
over 1 year may partially reflect psychological and social difficulties of disability from stroke. 
With time, hope for improvement may fade. 

Previous research has demonstrated that patients without close social contacts had 
increased odds of depressive symptoms after heart attack or stroke, while those with close 
social contacts only had increased odds of depressive symptoms after stroke [32]. Individuals 
discharged home may have better social contacts. Additionally, older age may be protective 
because disability due may not have the same impact on an older person. 

Our analysis of large, nationally representative IS and MI cohorts likely reflects real-
world associations. However, we acknowledge several limitations. First, there may have been 
misclassification and incomplete assessment of comorbidities based on ICD-9-CM codes. Vali-
dated ICD-9-CM definitions of depression and SA are not well-defined in the literature. Several 
things likely explain this, including no objective gold standard for psychiatric diagnoses, 
frequently changing classifications of mood disorders in the Diagnostic and Statistical Manual 
of Mental Disorders, and diagnostic uncertainty. However, ICD 7-CM through ICD-10-CM 
psychiatric have been demonstrated to have a PPV around 75% for affective disorders [33]. 
A recent systematic review and validation study reported a PPV between 89.7 and 92.0% for 
3 different ICD-9-CM definitions of depression [34]. SA admissions were identified using vali-
dated ICD-9-CM suicide and intentional self-injury codes (E950.x through E959). Prior studies 
have validated SA using ICD-9-CM suicide and intentional self-injury codes with a PPV and 
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sensitivity and specificity of 86 and 65%, respectively [35]. Such codes have been demon-
strated to be predictive of higher future suicide death rates (HR = 10.45) [36].

Second, the data only enabled us to look at depression and SA resulting in hospitalization; 
the data likely underestimate the true prevalence of more minor forms of post-stroke and 
PMD as well as out-of-hospital mortality. Since stroke patients were more likely to be 
discharged to nursing or other care facilities, they interact more frequently with the healthcare 
system and could therefore have higher rates of detection of depression. We cannot fully 
know whether depression and SA readmissions are related to the PSD or comorbid psychi-
atric conditions. We were also unable to control for potentially confounding variables not 
found in ICD-9-CM codes, including the presence of a close social contact. Lastly, we could not 
assess severity of post-stroke disability and its impact on rates of readmission with depression 
and SA or the impact of treatment with an antidepressant on outcomes. 

In the 90 days following index hospitalization, as well as at 1 year after, risk of depression 
readmission was higher in patients with IS, especially in those with preexisting depression or 
substance use disorders. These findings emphasize the importance of screening for depression 
and suicidal ideation in both IS and MI patients. Further research may elucidate how type of 
ischemic tissue damage and disability contribute, as well as impact of treatment of depression 
on outcomes. 
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