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INTRODUCTION

Acute coronary syndrome (ACS) is a life-threatening dis-
ease and a significant disease burden associated with high 
morbidity and mortality.1 A risk-factor evaluation is impor-
tant for ACS patients, and several psychosocial variables have 
been considered prognostic predictors of ACS. Depression has 
been most extensively investigated, but anxiety, social isola-
tion, and stress have also received research.2
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Of the psychosocial factors, obsessive-compulsive symp-
toms (OCS) or disorder (OCD) belonged to the “anxiety dis-
order” category before the introduction of the Diagnostic and 
Statistical Manual of Mental Disorders-Fifth Edition (DSM-
5).3 Therefore, most previous studies on ACS have focused 
on anxiety rather than on OCS separately. Moreover, studies 
on the role of OCS on ACS prognosis are scarce and have pre-
sented inconclusive findings. Two cross-sectional studies re-
ported that OCS are more common in patients with ACS than 
those without.4,5 A cohort study evaluated anxiety disorder as 
an ACS prognostic factor and reported that OCD was not as-
sociated with readmission and/or cardiac mortality at 12 months 
after the ACS event, but was significantly associated with them 
at 5 years. However, fewer than 20 OCD patients were ob-
served.6,7 No other studies have evaluated the direct associa-
tion between OCS and the ACS prognosis. Previous studies 
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have many limitations, such as a small sample size, short fol-
low-up period, or methodological problems. 

Depression may be an important factor that impacts the as-
sociation between OCS and cardiac outcomes in patients with 
ACS, as depression is a common comorbidity of OCD.8 A co-
morbid depressive feature in patients with OCD is accepted 
as a poor-prognosis factor,9 and antidepressants, particularly 
selective serotonin reuptake inhibitors (SSRIs), are effective 
for treating both OCS and depression.10 However, no study 
has considered depression comorbidity and treatment to in-
vestigate this issue. To resolve these unanswered questions, we 
investigated the effects of OCS on the long-term cardiac out-
comes of ACS, as well as further evaluated this association ac-
cording to the status of depression comorbidity and antide-
pressant treatment. 

METHODS

Study overview and participants
The present analyses were performed using data from a 

larger naturalistic study of patients with ACS—the Korean 
DEPression in ACS (K-DEPACS) study, which also included 
a nested randomized clinical trial for patients with depres-
sion and ACS—the Escitalopram for DEPression in ACS (Es-
DEPACS) study. The original design and main findings of the 
K-DEPACS and EsDEPACS studies have been published,11,12 
and eligibility criteria are described in the online Supplemen-
tary Material. Written informed consent was collected for both 
studies, which were approved by the Chonnam National Uni-
versity Hospital Institutional Review Board (IRB No. 06-050). 

The outline and participant-recruitment process for the pres-
ent analysis are presented in Figure 1.

K-DEPACS baseline evaluations
Participants were recruited from patients who were hospi-

talized due to ACS (n=4,809) at the Department of Cardiolo-
gy, Chonnam National University Hospital, Gwangju, South 
Korea from 2006 to 2012. This department was nominated by 
the Korean Circulation Society to serve as the central coordi-
nating center for the Korea Acute Myocardial Infarction Reg-
istry (KAMIR) because of the large number of ACS patients 
seen here and the high quality of data acquisition and man-
agement here.13 Patients were treated by the study cardiolo-
gists based on international guidelines for managing ACS.14 
Eligible participants (n=1,152) were examined for baseline 
evaluations as inpatients within 2 weeks post-ACS, with a 
mean of 6.3±2.4 [standard deviation (SD)] days. OCS were 
evaluated using the Symptom Checklist-90-Revised (SCL-
90-R).15 This is a self-administered 90-item questionnaire 
consisting of multiple-choice questions with a 5-point (1–5) 
scale of distress, ranging from “not-at-all” to “extremely dis-
tressed.” The Obsessive-Compulsive symptom dimension of 
the SCL-90-R consists of 10 of the total 90 items. The SCL-
90-R is used widely in clinical situations and in research be-
cause of its appropriate design for use in individuals with 
medical conditions15 including cardiac disorders.16,17 Major or 
minor depressive disorder was diagnosed by psychiatrists us-
ing the Mini-International Neuropsychiatric Interview, a struc-
tured diagnostic psychiatric interview for disorders in the 
DSM-IV.18 According to these criteria, patients are diagnosed 

1,152 patients with ACS had SCL-90R (K-DEPACS)
581 patients lower OCS
571 patients higher OCS

1,152 patients were followed up for long-term
cardiac outcomes at 5–12 years after the index ACS

706 patients
No depression

397 patients lower OCS
309 patients higher OCS

149 patients
Depression on escitalopram

61 patients lower OCS
88 patients higher OCS

151 patients
Depression on placebo

61 patients lower OCS
90 patients higher OCS

146 patients
Depression on care as usual

62 patients lower OCS
84 patients higher OCS

Figure 1. Study outline and participant allotment. ACS: acute coronary syndrome, K-DEPACS: Korean DEPression in ACS, OCS: obsessive-
compulsive symptoms, SCL-90-R: Symptom Checklist-90-Revised.
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with major depressive disorder if they have at least one core 
symptom (i.e., depressed mood or loss of interest) and at least 
four other symptoms of depression. A diagnosis of minor de-
pressive disorder is made if patients have at least one core 
symptom and at least two others, but fewer than five symp-
toms in total.

Baseline characteristics that could potentially affect cardiac 
outcomes were collected.19 Demographic data on age, gender, 
education, marital status, living alone, accommodation, and 
employment status were obtained. The self-completed Beck 
Depression Inventory (BDI),20 and previous and family his-
tories of depression were recorded to evaluate depressive 
symptoms. The following cardiovascular risk factors were as-
certained: diagnosed hypertension and diabetes mellitus, hy-
percholesterolemia by fasting serum total cholesterol level 
(>200 mg/dL), obesity by the body mass index, reported cur-
rent smoking status, and previous and family histories of ACS. 
Cardiac severity status was identified according to ACS diag-
nosis [myocardial infarction (MI) or unstable angina], Killip 
classification,21 left ventricular ejection fraction, and serum 
levels of troponin I and creatine kinase-MB.

The nested EsDEPACS study
Of the 446 individuals with a baseline diagnosis of a depres-

sive disorder, 300 agreed to be randomized into the EsDE-
PACS study (ClinicalTrial.gov registry number: NCT00419471), 
a 24-week, double-blind, escitalopram (n=149) or placebo (n= 
151) controlled trial. The first patient was enrolled in May 
2007 and the last patient completed the follow-up evaluation 
in March 2013. Flexible doses of escitalopram (5, 10, 15, or 20 
mg) or a matched placebo were administered and determined 
according to the investigators’ clinical decision, considering 
the patients’ response and tolerance. Mean doses at the last 
visit were 7.6±3.7 mg for the escitalopram group and 8.5±3.9 
mg for the placebo group. Examinations were scheduled at 
baseline, and at weeks 4, 8, 12, 16, 20, and 24 thereafter. As pre-
viously reported, the main results of this trial demonstrated 
the superiority of the escitalopram treatment for alleviating 
depressive symptoms.11 The remaining 146 patients who de-
clined participation (n=123) or were ineligible (n=23; 12 for 
taking disallowed drugs, 6 with a history of neuropsychiatric 
illness, and 5 for participating in other drug trials) for partic-
ipation in the trial received medical care as usual (CAU) for 
ACS. Higher participation rates were noted in those with more 
severe depression (i.e., major vs. minor depressive disorder). 
Of patients receiving escitalopram and a placebo, 57.0% (85/ 
149) and 55.6% (84/151) were diagnosed with a major depres-
sive disorder, respectively, compared to 22.6% (33/146) of pa-
tients who received CAU.

Long-term cardiac outcomes
All participants were approached for follow-up evaluations 

of cardiac outcomes in 2017, 5–12 years after the index ACS, 
or until they died. The median follow-up duration was 8.4 
years, and the mean was 8.7±1.5 years. Comprehensive eval-
uations for cardiac outcomes were possible for this study be-
cause KAMIR manages and records detailed electronic data 
on hospital admissions, deaths, recurrent MI, and percutane-
ous coronary intervention (PCI). The primary endpoint was a 
major adverse cardiac event (MACE), which was a composite 
of all-cause mortality, MI, and PCI. Secondary endpoints were 
all-cause mortality, cardiac death (defined as sudden death for 
which no other explanation was available; death from arrhyth-
mia, or after MI or heart failure; or death caused by heart sur-
gery or endocarditis), MI, and PCI. An independent endpoint 
committee composed of study cardiologists adjudicated all po-
tential events and was blinded to the participants’ psychiatric 
comorbidities and the treatment randomization status.

Statistical analyses
As there have been no validated cutoffs published to cate-

gorize the severity of OCS, scores on the Obsessive-Compul-
sive symptom dimension of the SCL-90-R were dichotomized 
at the median value into less- and more-severe-OCS groups. 
Although this classification was arbitrary, it has been used in 
previous studies.22 Baseline demographic and clinical charac-
teristics were compared between the less- and more-severe-
OCS groups using t-tests or χ2 tests, as appropriate. Charac-
teristics significantly associated with OCS (p<0.05) and other 
variables with potential effects on MACE were used as covari-
ates in further adjusted analyses.19 Kaplan-Meier models were 
used to compare the cumulative proportion of participants ex-
periencing a composite and individual MACE (defined ac-
cording to the date of the first event for each patient) between 
those with less- or more-severe OCS. Cox proportional haz-
ards models were used to compare time to the first compos-
ite and individual MACE after adjusting for the potential co-
variates described above between the two groups. According 
to the depression comorbidity and treatment status at base-
line, the patients were divided into four groups: no depression 
(n=706), depression and taking escitalopram (n=149), de-
pression and taking a placebo (n=151), and depression and 
receiving CAU (n=146). To evaluate the effects of depression 
comorbidity and treatment status on the associations be-
tween OCS and a composite and individual MACE, the same 
Cox proportional hazards models were used for these four 
groups separately, and the interaction terms were calculated 
after adjusting for all potential covariates. Additional sensitiv-
ity analyses were conducted using severity of OCS as a con-
tinuous exposure variable to re-examine its effect beyond the 
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binary categorical approach. All statistical tests were two-sid-
ed with a significance level of 0.05. Statistical analyses were 
carried out using SPSS software (ver. 21.0; IBM Corporation, 
Armonk, NY, USA).

RESULTS

Baseline demographic and clinical characteristics by 
severity of OCS

Median and mean values of the OCS dimension based on 
the SCL-90-R were 13.0 (interquartile range, 11.0–15.0) and 
13.8±4.1, respectively. The baseline characteristics between 
patients with less- and more-severe OCS are compared in Ta-
ble 1. More-severe OCS were significantly associated with a 
higher BDI score and a history of depression. These character-

istics were included as covariates in subsequent analyses. In 
addition, age, education, all cardiac risk factors, and current 
cardiac status variables were also considered covariates be-
cause they have been associated with cardiac outcomes in 
previous studies.19,23

Effects of OCS on the occurrence of a MACE
The primary endpoint (composite MACE) occurred in 446 

(38.7%) participants. Considering secondary endpoints, all-
cause mortality occurred in 211 (18.3%), cardiac death in 111 
(9.6%), MI in 110 (9.5%), and PCI in 162 (14.1%) participants. 
Figure 2 illustrates the cumulative risk of a composite MACE 
in subjects with less- and more-severe OCS. A significant dif-
ference was observed—composite MACE incidences were 
31.3% (182/581) and 46.2% (264/571) in the less- and more-

Table 1. Baseline characteristics of patients with OCS 2 weeks after being diagnosed with ACS

Lower OCS (N=581) Higher OCS (N=571) Statistical coefficient p
Socio-demographic characteristics, N (%)

Age, mean (SD) years 58.8 (11.2) 58.4 (11.5) t=0.541 0.589
Gender, female 162 (27.9) 166 (29.1) χ2=0.200 0.655
Education, mean (SD) years 9.9 (4.8) 9.6 (4.6) t=0.903 0.367
Unmarried marital status 88 (15.1) 88 (15.4) χ2=0.016 0.900
Living alone 60 (10.3) 52 (9.1) χ2=0.489 0.485
Housing, rented 77 (13.3) 92 (16.1) χ2=1.881 0.170
Currently unemployed 216 (37.2) 234 (41.0) χ2=1.750 0.186

Depression characteristics, N (%)
BDI, mean (SD) score 8.0 (8.1) 11.7 (8.6) t=-7.494 <0.001
Previous depression 14 (2.4) 28 (4.9) χ2=5.099 0.024
Family history of depression 14 (2.4) 19 (3.3) χ2=0.872 0.350

Cardiac risk factors, N (%)
Hypertension 291 (50.1) 265 (46.4) χ2=1.559 0.212
Diabetes mellitus 130 (22.4) 105 (18.4) χ2=2.818 0.093
Hypercholesterolemia 281 (48.4) 291 (51.0) χ2=0.778 0.378
Obesity 245 (42.2) 245 (42.9) χ2=0.064 0.800
Current smoker 199 (34.3) 218 (38.2) χ2=1.923 0.165
Previous ACS 159 (27.4) 164 (28.7) χ2=0.262 0.609
Family history of ACS 19 (3.3) 20 (3.5) χ2=0.048 0.827

Current cardiac status
ACS diagnosis, N (%)

Myocardial infarction 422 (72.6) 407 (71.3) χ2=0.262 0.609
Unstable angina 159 (27.4) 164 (28.7)

Killip class >1, N (%) 98 (16.9) 108 (18.9) χ2=0.822 0.365
LVEF, mean (SD) % 61.0 (11.7) 61.4 (10.9) t=-0.640 0.522
Troponin I, mean (SD) mg/dL 9.7 (15.1) 9.3 (13.8) t=0.406 0.685
CK-MB, mean (SD) mg/dL 17.9 (40.3) 16.3 (33.2) t=0.734 0.463

Statistical coefficients were calculated using t-tests or χ2 tests, as appropriate. OCS: obsessive-compulsive symptoms, ACS: acute coronary 
syndrome, BDI: Beck Depression Inventory, LVEF: left ventricular ejection fraction, CK-MB: creatine kinase-MB
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severe-OCS groups (long-rank p<0.001), respectively. Figure 
3 illustrates the cumulative risk of individual MACE compo-
nents in the two groups. Significant differences were observed 
in the incidences of all-cause mortality (16.0% and 20.7% in 
the less- and more-severe-OCS groups, respectively; log-rank 
p=0.035), MI (6.9% and 12.3% in the less- and more-severe-

OCS groups, respectively; log-rank p=0.001), and PCI (10.7% 
and 17.5% in the less- and more-severe-OCS groups, respec-
tively; log-rank p=0.001), but not in the incidence of cardiac 
death. The effects of more-severe OCS at baseline on MACE 
outcomes after adjustment are summarized as hazards ratios 
with 95% confidence intervals in parentheses in the “all par-
ticipants” rows of Table 2. The strength of the associations de-
creased, but remained significant for composite MACE, all-
cause mortality, MI, and PCI outcomes after adjusting for age, 
education, BDI score, history of depression, hypertension, di-
abetes, dyslipidemia, obesity, smoking, previous and family 
history of ACS, ACS diagnosis, Killip class, left ventricular 
ejection fraction, and serum levels of troponin I and creatine 
kinase-MB at baseline.

Effects according to depression comorbidity and 
treatment status

The effects of OCS on the incidences of MACE according 
to depression comorbidity and treatment status are summa-
rized in Table 2. More-severe OCS at baseline in participants 
without depression were significantly associated with a com-
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posite MACE but were not associated with any individual 
MACE outcome. These significant associations were not 
found with any MACE outcome in depressed patients taking 
escitalopam. Significant associations were detected with com-
posite MACE and MI outcomes in depressed patients taking 
a placebo. In depressive patients receiving CAU, there were 
significant associations with a composite MACE, and MI and 
PCI outcomes. All of these associations were similar before 
and after adjustment. The results of additional sensitivity anal-
yses using the scores based on the Obsessive-Compulsive symp-
tom dimension of the SCL-90-R as continuous variables are 
summarized in Supplementary Table 1 (in the online-only Data 
Supplement). The strengths of the associations did not change 
substantially but the p-values were slightly higher compared 

to those from the analysis using the scale as a binary variable.

DISCUSSION

The main findings were that more-severe OCS at the early 
phase of ACS was associated with worse long-term cardiac 
outcomes, but this association varied according to the depres-
sion comorbidity and treatment status—it was significant in 
patients without depression and in depressed patients taking 
a placebo or receiving CAU, but not in depressed patients tak-
ing escitalopram. These findings were robust after adjusting 
for the relevant covariates and across MACE outcomes. 

Several mechanisms are plausible for the observed associa-
tions between more-severe OCS and worse prognosis of ACS. 

Table 2. Effects of OCS on MACEs in 1,152 patients with ACS

Events
Group by depression 

comorbidity and treatment status

Kaplan-Meier event rate, 
N (%)

Hazards ratios
(95% confidence intervals)

Lower OCS Higher OCS Unadjusted Adjusted§

MACE All participants 182 (31.3) 264 (46.2) 1.63 (1.35–1.96)‡ 1.60 (1.32–1.94)‡

No depression 105 (26.4) 112 (36.2) 1.45 (1.11–1.90)† 1.50 (1.13–1.98)†

Depression on escitalopram 24 (39.3) 37 (42.0) 1.08 (0.65–1.80) 1.25 (0.71–2.22)
Depression on placebo 24 (39.3) 57 (63.3) 1.86 (1.15–2.99)* 1.68 (1.02–2.77)*
Depression on care as usual 29 (46.8) 58 (69.0) 1.83 (1.17–2.87)† 2.14 (1.31–3.50)†

All-cause All participants 93 (16.0) 118 (20.7) 1.34 (1.02–1.76)* 1.34 (1.02–1.79)*
Mortality No depression 48 (12.1) 52 (16.8) 1.44 (0.98–2.14) 1.47 (0.97–2.22)

Depression on escitalopram 13 (21.3) 18 (20.5) 0.96 (0.47–1.96) 1.27 (0.57–2.83)
Depression on placebo 14 (23.0) 23 (25.6) 1.15 (0.59–2.12) 1.23 (0.59–2.55)
Depression on care as usual 18 (29.0) 25 (29.8) 1.05 (0.57–1.92) 1.06 (0.51–2.18)

Cardiac death All participants 48 (8.3) 63 (11.0) 1.38 (0.95–1.96) 1.37 (0.93–2.03)
No depression 27 (6.8) 23 (7.4) 1.13 (0.65–1.97) 1.18 (0.66–2.13)
Depression on escitalopram 6 (9.8) 10 (11.4) 1.15 (0.42–3.16) 2.03 (0.54–7.57)
Depression on placebo 6 (9.8) 14 (15.6) 1.61 (0.62–4.18) 1.73 (0.61–4.91)
Depression on care as usual 9 (14.5) 16 (19.0) 1.35 (0.59–3.05) 1.81 (0.58–5.64)

Myocardial infarction All participants 40 (6.9) 70 (12.3) 1.92 (1.30–2.83)† 1.74 (1.17–2.59)†

No depression 26 (6.5) 25 (8.1) 1.30 (0.75–2.25) 1.31 (0.74–2.33)
Depression on escitalopram 6 (9.8) 7 (8.0) 0.79 (0.27–2.36) 2.82 (0.46–17.08)
Depression on placebo 3 (4.9) 20 (22.2) 5.23 (1.55–17.62)† 5.00 (1.40–17.88)*
Depression on care as usual 5 (8.1) 18 (21.4) 2.94 (1.09–7.94)* 3.50 (1.19–10.30)*

Percutaneous coronary 
  intervention

All participants 62 (10.7) 100 (17.5) 1.76 (1.28–2.41)‡ 1.78 (1.29–2.47)†

No depression 41 (10.3) 38 (12.3) 1.24 (0.80–1.93) 1.40 (0.88–2.23)
Depression on escitalopram 6 (9.8) 13 (14.8) 1.52 (0.58–4.01) 1.65 (0.57–4.79)
Depression on placebo 7 (11.5) 23 (25.6) 2.37 (1.02–5.52)* 2.43 (0.94–6.31)
Depression on care as usual 8 (12.9) 26 (31.0) 2.85 (1.29–6.30)* 3.78 (1.57–9.11)†

*p<0.05, †p<0.01, ‡p<0.001, §adjusted for age, education, Beck Depression Inventory score, history of depression, hypertension, diabetes, dyslip-
idemia, obesity, smoking, previous and family history of ACS, ACS diagnosis, Killip class, left ventricular ejection fraction, and serum levels of 
troponin I and creatine kinase-MB at baseline. OCS: obsessive-compulsive symptoms, MACEs: major adverse cardiac events, ACS: acute coro-
nary syndrome
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First, patients with OCD have relatively low serum adiponec-
tin and high serum resistin levels compared to those of nor-
mal controls.24,25 Adiponectin and resistin are related to met-
abolic disturbances, including cholesterol levels and glucose 
tolerance.25 Therefore, ACS patients with more-severe OCS 
are more liable to have metabolic syndrome in a long-term 
follow-up. Similarly, OCD patients in the general population 
have higher rates of atherosclerosis than those without OCD.26 
Moreover, OCD is associated with an increased risk of meta-
bolic and cardiovascular complications after the mean 22-
year follow-up.27 In the present study, cardiac risk factors, in-
cluding diabetes mellitus and hypercholesterolemia, did not 
differ between the less- and more-severe-OCS groups at base-
line (Table 1). However, OCS may have contributed to meta-
bolic disturbances over the 5–12-year follow-up period, al-
though follow-up examinations were not carried out. Second, 
patients with OCD have persistent anxiety and therefore have 
an exhausted autonomic nervous system.28 In a functional 
brain magnetic resonance imaging study, activities increased 
in the limbic and paralimbic areas, indicating that the dorso-
lateral prefrontal cortex was hyperactivated in OCD patients.29 
A meta-analysis reported that OCD results in less total sleep 
time and a higher amount of awake time than in people with-
out OCD. This result is similar to how obstructive sleep apnea-
hypopnea affects the autonomic nervous system by hypo-ox-
ygenation, which is a well-known risk factor for ACS.30 Third, 
individuals with OCD have a core cognitive deficit called “low 
tolerance for uncertainty,” which gives rise to compulsive be-
havior.31 Therefore, ACS patients with more-severe OCS are 
likely to have concerns about uncertainty that would worsen 
their heart problems. A controlled study using a gambling task 
revealed that OCD patients exhibited neuropsychiatric defi-
cits. It is suspected that compulsions represent immediate re-
wards; thus, OCD patients are less sensitive to the future con-
sequences of their choices.32 This psychological impairment 
in OCD patients seems to make them adhere less frequently 
to medical treatment, which leads to a recurrence of ACS. 
Moritz reported lower scores for social and emotional quality 
of life (QOL) variables, as physical QOL in OCD is compro-
mised relative to healthy subjects both before and after bio-
psychosocial OCD treatment.33

Notably, OCS did not affect ACS prognosis as much when 
patients received escitalopram treatment. This finding could 
be explained several ways. First, the antidepressive effect of 
escitalopram should be considered. We have reported that es-
citalopram was effective for treating depression in patients 
with ACS and improved long-term cardiac outcomes.11 In 
this study, OCS were significantly correlated with depressive 
symptoms evaluated using the BDI (Table 1); therefore, OCS 
may have improved along with the improvement in depres-

sion. However, the associations between OCS and cardiac out-
comes remained significant after adjusting for depressive 
symptoms. Second, escitalopram is also used for treating OCD 
and OCS.34 Therefore, the anti-OCS effect of escitalopram it-
self may have mitigated the negative consequences. Similarly, 
a Swedish nationwide cohort study reported that patients with 
OCD taking SSRIs had significantly lower risks of metabolic 
and cardiovascular complications compared with those who 
were not taking an SSRI.27 High SSRI doses are needed con-
ventionally to treat OCD.34 Although lower doses (mean, 7.6 
mg) were used in the present study, OCS rather than OCD 
were evaluated. Third, escitalopram may normalize metabol-
ic and autonomic disturbances, which have adverse effects 
on cardiac outcomes.35,36 

Several issues should be considered before drawing con-
clusions. First, OCS rather than the diagnosis of OCD were 
evaluated and treated as an exposure variable. OCS are less 
formal and less accurate than OCD for categorizing the dis-
ease state, thus this categorization may have led to overesti-
mates of the strength of the association. However, the num-
bers of OCD patients in previous studies were very low;6,7 
therefore, it would be difficult to draw conclusions due to 
limited statistical power. In addition, OCS may reflect gener-
al distress more than OCD per se.37 In the present study, the 
association was confirmed using the score on the Obsessive-
Compulsive symptom dimension of the SCL-90-R as a binary 
and continuous variable. Second, OCS were evaluated using 
the Obsessive-Compulsive symptom dimension of the SCL-
90-R. The Yale-Brown Obsessive-Compulsive Scale (YBOCS) 
is the gold-standard method for evaluating OCS.38 However, 
there are studies showing that the Obsessive-Compulsive symp-
tom dimension of the SCL-90-R has strong internal consisten-
cy,15,37 and a moderate to high correlation with the YBOCS.39 
Moreover, the SCL-90-R is a useful and convenient tool to 
screen psychiatric disease in various settings, including in 
physical disorder clinics worldwide.40 Third, recruitment was 
carried out at a single site, which may limit the generalizabil-
ity of the present findings. However, a single center study has 
potential strengths in terms of consistency in evaluation and 
treatment. Other considerations are that no data were avail-
able on patients who refused to participate in the recruitment 
process of the K-DEPACS baseline participants; therefore, the 
representativeness of the sample cannot be confirmed. Addi-
tionally, the CAU group was not randomly assigned but was 
formed by patients with depression who refused or were ineli-
gible to take part in the clinical trial; and no attempt was made 
to investigate the effect of treatment (or a placebo) for depres-
sion on OCS during the follow-up period.

Nevertheless, our study had several strengths. The follow-
up for cardiac outcomes was comprehensive, long, and com-
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plete. The study design was unique in that a prospective ob-
servational study and a randomized placebo controlled 
interventional study were conducted. Participants were re-
cruited at baseline consecutively from all eligible patients with 
recent ACS, which increased sample homogeneity. All mea-
surements, including those based on the SCL-90-R for psy-
chiatric and cardiovascular characteristics, were well validat-
ed. A range of covariates was considered in the analyses.

In summary, OCS had adverse effects on ACS prognosis, 
but possible beneficial modifying effects of treatment were 
found. These findings have several important implications. 
From a clinical perspective, evaluations of OCS along with 
depression are recommended for patients who recently de-
veloped ACS. The SCL-90-R questionnaire is simple and easy 
for ACS patients to complete even at the early hospitalization 
stage. This procedure could make it more likely for further ap-
propriate treatment to improve long-term cardiac outcomes. 
Studies about other antidepressants or non-pharmacological 
psychiatric treatments, such as cognitive behavioral therapy 
for the more-severe-OCS group, are recommended to con-
firm the present findings. Additional time and medical costs 
may be involved besides the usual cardiologic practice; there-
fore, future studies need to investigate both the efficacy and 
cost-effectiveness of any intervention.
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SUPPLEMENTARY MATERIALS

Eligibility Criteria for the K-DEPACS and EsDEPACS participants
For the K-DEPACS study entry, inclusion criteria were as follows: 1) aged 18–85 years; 2) confirmed ACS by investigation (the 

presence of ST-segment elevation MI was determined by >30 min of continuous chest pain, a new ST-segment elevation ≥2 mm 
on at least two contiguous electrocardiographic leads, and creatine kinase-MB more than three times normal; the presence of 
non-ST-segment elevation MI was diagnosed by chest pain and a positive cardiac biochemical marker without new ST-segment 
elevation; and the presence of unstable angina was determined by chest pain within the preceding 72 h with or without ST-T wave 
changes or positive cardiac biochemical markers); 3) ability to complete study questionnaires; 4) ability to understand the study 
objectives and sign informed consent. Exclusion criteria were: 1) occurrence of ACS while hospitalized for another reason; 2) ACS 
developing less than 3 months after a coronary artery bypass graft procedure; 3) uncontrolled hypertension (systolic blood pres-
sure (BP) >180mm Hg or diastolic BP >100 mm Hg); 4) resting heart rate <40/min; 5) severe physical illnesses threatening life or 
interfering with the recovery from ACS; 6) persistent clinically significant laboratory abnormalities in complete blood cell counts, 
thyroid tests, renal function tests, and liver function tests. For the EsDEPACS study entry, additional inclusion criteria were as fol-
lows: 1) BDI>10; 2) major or minor depressive disorder according to DSM-IV criteria. Additional exclusion criteria were: 1) con-
comitant use of class I antiarrhythmic medications, reserpine, guanethidine, clonidine, methyldopa, lithium, anticonvulsants, an-
tipsychotics, or antidepressants; 2) history of neuropsychiatric illnesses such as dementia, Parkinson’s disease, brain tumor, 
psychosis, bipolar disorder, alcoholism, or other substance dependence; 3) pregnancy; 4) participating in other drug trials.



Supplementary Table 1. Effects of obsessive-compulsive symptoms (one point increase in the Obsessive-Compulsive symptom dimension 
of Symptom Checklkist-90-Revised) on major adverse cardiac outcome (MACE) in 1152 patients with acute coronary syndrome (ACS)

Events
Group by depression comorbidity 

and treatment status
Hazards ratios (95% confidence intervals)
Unadjusted Adjusted§

MACE All participants 1.08 (1.07–1.09)‡ 1.07 (1.06–1.08)‡

No depression 1.06 (1.05–1.07)† 1.06 (1.05–1.08)†

Depression on escitalopram 1.00 (0.98–1.02) 1.01 (0.09–1.03)
Depression on placebo 1.03 (1.01–1.05)* 1.01 (1.00–1.03)*
Depression on care as usual 1.09 (1.07–1.11)† 1.10 (1.08–1.12)†

All-cause All participants 1.03 (1.02–1.04)† 1.03 (1.01–1.04)*
Mortality No depression 1.02 (0.99–1.04) 1.01 (0.99–1.05)

Depression on escitalopram 1.00 (0.98–1.02) 1.00 (0.98–1.02)
Depression on placebo 1.00 (0.98–1.02) 1.01 (0.99–1.04)
Depression on care as usual 1.03 (0.99–1.08) 1.03 (0.99–1.08)

Cardiac death All participants 1.01 (0.99–1.03) 1.01 (0.99–1.04)
No depression 1.00 (0.98–1.05) 1.00 (0.98–1.06)
Depression on escitalopram 1.00 (0.97–1.04) 1.01 (0.99–1.06)
Depression on placebo 1.02 (0.99–1.05) 1.02 (0.98–1.07)
Depression on care as usual 1.01 (0.98–1.05) 1.01 (0.98–1.06)

Myocardial infarction All participants 1.06 (1.05–1.07)† 1.05 (1.04–1.08)†

No depression 1.02 (0.98–1.05) 1.02 (0.98–1.06)
Depression on escitalopram 0.99 (0.96–1.06) 1.00 (0.96–1.08)
Depression on placebo 1.09 (1.05–1.22)† 1.08 (1.04–1.23)†

Depression on care as usual 1.04 (1.01–1.14)* 1.05 (1.02–1.16)*

Percutaneous coronary intervention All participants 1.07 (1.06–1.08)‡ 1.07 (1.06–1.09)‡

No depression 1.01 (0.98–1.03) 1.01 (0.98–1.05)
Depression on escitalopram 1.02 (0.98–1.08) 1.02 (0.98–1.10)
Depression on placebo 1.07 (1.02–1.22)* 1.08 (1.02–1.23)*
Depression on care as usual 1.10 (1.05–1.30)† 1.11 (1.06–1.35)†

*p<0.05, †p<0.01, ‡p<0.001, §adjusted for age, education, Beck Depression Inventory score, history of depression, hypertension, diabetes, dys-
lipidemia, obesity, smoking, previous and family history of ACS, ACS diagnosis, Killip class, left ventricular ejection fraction, and serum lev-
els of troponin I and creatine kinase-MB at baseline


