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■ PURPOSE: Depression and anxiety after myocardial infarction (MI) are
common and associated with increased morbidity and mortality. The
epidemiology and pathophysiology of MI due to spontaneous coronary artery dissection (SCAD) differs substantially from atherosclerotic
MI, and rates of mental health comorbidities after SCAD are unknown.
We aimed to determine the prevalence and predictors of depression/
anxiety in SCAD survivors.
■ METHODS: In this cross-sectional study, 158 SCAD survivors (97% women;
mean age, 45.5 ± 9.3 years) were screened for depression/anxiety via
surveys, including the Patient Health Questionnaire Depression Scale
(PHQ-9) and Generalized Anxiety Disorder 7-Item Scale (GAD-7), a
mean 3.7 ± 4.7 years after SCAD. Comorbidities and environmental,
socioeconomic, and clinical cardiovascular characteristics were
obtained from the surveys.
■ RESULTS: Since their initial SCAD MI, 51 (33%) patients had received treatment with medications or counseling for depression and 57 (37%) for
anxiety. When surveyed, 46 (31.7%) were taking antidepressant or anxiolytic medications. Overall, mean PHQ-9 (4.1) and GAD-7 (4.7) scores
suggested borderline mild depression/anxiety (normal range: 0-4).
Younger age was associated with higher PHQ-9 (P = .04) and GAD-7
(P = .02) scores. The 19 (12%) patients with peripartum SCAD had
higher mean PHQ-9 (6.7 vs 3.7; P < .0005) and GAD-7 (8.1 vs 4.3; P =
.003) scores. Patients treated with percutaneous coronary intervention
had lower PHQ-9 (1.5; P = .02) and GAD-7 (2.4; P = .004) scores.
■ CONCLUSIONS: Symptoms of depression/anxiety are common in patients
with MI due to SCAD, particularly younger women and those with
peripartum SCAD. The PHQ-9 and GAD-7 assessments may detect
depression/anxiety in SCAD survivors who do not self-report these
disorders, suggesting a role for routine screening in these patients.

Depression and anxiety are common following myocardial infarction (MI), particularly in young women,
and may adversely affect quality of life as well as
short- and long-term survival.1,2 Spontaneous corowww.jcrpjournal.com
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nary artery dissection (SCAD) is an increasingly recognized cause of acute MI that most frequently
afflicts younger women with few cardiovascular risk
factors.3 Unlike MI due to acute plaque rupture in the
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setting of coronary artery atherosclerosis, individuals
with SCAD rarely have significant coronary artery
disease. Although the underlying pathophysiology
and etiology of SCAD remains undefined, it has been
associated with peripartum status, underlying systemic vasculopathies such as fibromuscular dysplasia,
and several genetic mutations. Unlike in MI due to
atherosclerosis, optimal acute and long-term management of SCAD is not well established, and to date, no
effective therapies to prevent recurrence have been
identified. Because of these uncertainties, high and
unpredictable recurrence risk, and female predominance,3 SCAD patients may be predisposed to develop depression and anxiety. To our knowledge, these
disorders have not been examined in patients with
MI due to SCAD. The aim of our study was to quantify the prevalence of depression and anxiety in
SCAD survivors and to identify medical, environmental, or socioeconomic factors that may predict their
development.

METHODS
This cross-sectional study was approved by the Mayo
Foundation institution review board, and a signed,
written consent was obtained from all patients for use
of their records for research. Participants were recruited
from the Mayo Clinic SCAD Clinic population, nonMayo physician- and self-identified SCAD patients, and
from referrals from members of 2 SCAD-specific online
social networking Web sites.4 In all patients, the diagnosis of SCAD was confirmed by a senior interventional cardiologist who reviewed all coronary angiograms before study entry.

Data Collection
Between September 2011 and February 2013, survey
materials were mailed to participants. In addition to
data collected about each SCAD event, study participants provided demographic information, a personal health narrative, current and past symptoms
and treatments, current health status, and medical
comorbidities. The Patient Health Questionnaire
Depression Scale (PHQ-9)5 and Generalized Anxiety
Disorder 7-Item Scale (GAD-7),6 2 well-validated
self-report questionnaires, were used to screen for
depression and anxiety, respectively. Data from the
158 patients who returned the materials were
included for analysis.

Statistical Analysis
Statistical analysis was performed with JMP version
9.0.0 (SAS Institute, Cary, NC). Continuous data were

summarized as mean (standard deviation), and univariate comparisons were performed with a Student t
test. Discrete variables were expressed as frequencies
or percentages, and univariate comparisons were performed with a χ2 test. A value of P < .05 was considered statistically significant.

RESULTS
Participant characteristics are reported in the Table.

Depression and Anxiety
All 158 (100%) patients completed the PHQ-9, and
155 (98%) completed the GAD-7, a mean 3.7 ± 4.7
years after their initial SCAD. The overall mean PHQ-9
score was 4.1 ± 3.9, with 13 (8%) patients scoring 10
or higher, consistent with at least moderate depression. The mean GAD-7 score was 4.7 ± 5.1, and 25
(16%) patients scored 11 or higher, suggesting at least
moderate anxiety. The PHQ-9 and GAD-7 scores were
higher in those patients who indicated that SCAD
affected quality of life and stress levels. Since their
SCAD, 51 (33%) patients reported receiving pharmacological or behavioral treatment for depression and
57 (37%) for anxiety, and 46 (31.7%) were still taking
prescription antidepressant/anxiolytic medications.
Time from SCAD to survey completion was inversely
related to GAD-7 scores (P = .02), and patients who
completed their GAD-7 temporally closer to their
SCAD were more likely to report having stress related
to SCAD that was high enough to affect their lives
(P = .03). For instance, those who completed the
survey within 6 months of their SCAD event (n = 25)
had a mean GAD-7 score of 7 and a mean PHQ-9
score of 6, compared with a mean GAD-7 score of
4 and a mean PHQ-9 score of 4 among the others
(P = .02, P = .03, respectively).
Age was inversely related to PHQ-9 (P = .04) and
GAD-7 (P = .018) scores; younger patients more frequently had GAD-7 scores consistent with severe
anxiety (P = .02) and were more likely to report past
or current treatment of depression (P = .01) and
anxiety (P = .004). The 19 (12%) patients whose
SCAD occurred during the peripartum period had
higher mean PHQ-9 (6.7 vs 3.7; P < .0005) and
GAD-7 (8.1 vs 4.3; P = .0026) scores than nonperipartum SCAD patients, and they were more likely to have
scores consistent with moderate or severe depression
(PHQ-9: 10.5 vs 1.5%; P = .02) and severe anxiety
(GAD-7: 26.3 vs 6.7%; P = .005). Neither gender nor
recurrent chest pain or dyspnea correlated with
GAD-7/PHQ-9 scores. The 76 (49%) patients treated
with percutaneous coronary intervention (PCI)
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T a b l e • Baseline Characteristics of SCAD
Survivors
Characteristics at time of survey completion, n (%)
Time from SCAD to survey, median ± SD, mo

44.4 ± 56.6

Female gender

154 (97)

Caucasian

145 (95)

Married

132 (86)

Living in own home/apartment

149 (97)

Yearly household income >$50 000

131 (87)

Yearly household income >$80 000

99 (66)

Completed high school

152 (100)

Completed 4 years of college

107 (70)

Employed, working full-time

73 (48)

SCAD recurrence

24 (15)

Hypertension

44 (28)

Hyperlipidemia

37 (23)

Diabetes mellitus

2 (1)

Any smoking history

42 (27)

Migraines

49 (32)

Characteristics of initial SCAD event, n (%)
Age at initial SCAD event, mean ± SD, y

45.2 ± 9.3

Peripartum

19 (12)

Percutaneous coronary intervention

76 (49)

Coronary artery bypass surgery

19 (12)

Fibrinolytics

18 (12)

Cardiac rehabilitation
Number of CR sessions attended, mean ± SD

118 (77)
18.2 ± 11.2

Medications at time of survey, n (%)
Any cardiac medication

143 (92)

Aspirin

133 (86)

Thienopyridine/ticagrelor

71 (46)

Statin

80 (52)

β-blocker

96 (62)

ACE-inhibitor or angiotensin receptor blocker

46 (30)

Ranolazine

9 (6)

Warfarin

3 (2)

Any depression/anxiety medication

46 (32)

Benzodiazepine

16 (11)

Selective serotonin reuptake inhibitor

26 (18)

Serotonin-norepinephrine reuptake inhibitor

8 (5)

Bupropion

5 (3)

Trazodone

2 (1)

Tricyclic antidepressant

4 (3)

Buspirone

1 (1)

Abbreviations: ACE, angiotensin-converting enzyme; CR, cardiac
rehabilitation; SCAD, spontaneous coronary artery dissection.

www.jcrpjournal.com

at SCAD presentation had significantly lower mean
PHQ-9 (1.5; P = .02) and GAD-7 (2.4; P = .0035)
scores and were less likely to have severe anxiety
(P = .032). Compared with PCI or medical management, PHQ-9 and GAD-7 scores were no different in
those treated with coronary artery bypass graft surgery (CABG), but in the subset of patients with severe
anxiety, CABG had been a more frequent intervention
(P = .005). There was no correlation of PHQ-9 or
GAD-7 score with race, education level, income, cardiac rehabilitation participation, or frequency or duration of exercise.

Self-Perception of Depression and Anxiety
A history of depression and anxiety at any point during life was reported by 61 (38.8%) and 60 (38.5%)
patients, respectively. At the time of survey completion, 32 (20.5%) SCAD survivors reported depression
and 46 (30.5%) reported anxiety. The PHQ-9 scores in
the 124 patients who denied current depression were
consistent with mild depression in 31 (25%) and moderate or higher depression in 7 (5.7%) patients.
Among the 105 patients not reporting current anxiety,
GAD-7 suggested mild anxiety in 23 (21.9%), moderate anxiety in 6 (5.7%), and severe anxiety in 2 (1.9%)
patients.

DISCUSSION
Spontaneous coronary artery dissection tends to occur
in young, otherwise healthy women, without the cardiac risk factors typically present in women with classic atherosclerotic MI.3
Following MI, younger women (age, <60 years)
have higher inhospital and postdischarge mortality
than age-matched men.7 The reason for the increased
risk in younger women has not been fully elucidated,
although depression and anxiety may be contributing
factors. Young women also have the highest prevalence of depression immediately after MI, with 40% of
women younger than 60 years being affected.8 The
presence of depressive symptoms, regardless of
whether they resolve, persist, or develop in the first
month after MI hospitalization, is associated with
higher rates of mortality, angina, physical limitations,
and worse quality of life,9 and depression has thus
been proposed as a conventional cardiovascular disease risk factor.2 Patients with post-MI depression are
less likely to adhere to recommendations for diet,
exercise, stress management, and increasing social
support.10
Several studies have demonstrated the association
of depression in acute coronary syndromes and an
approximate 3-fold increase in mortality risk in the
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months and years after the acute event, with the
degree of risk positively correlated with depression
severity. Even minor depressive symptoms are associated with a 50% to 100% increase in cardiovascular
disease risk in a “dose dependent” manner as measured by standard depression assessment tools.2
Major depressive disorder occurs in 15% to 18% of
patients in the first 2 to 42 days after MI, with 17% to
47% of patients experiencing depressive symptoms.1
We demonstrate a similar prevalence of self-reported
depression (33%) requiring medical or behavioral
therapy among SCAD survivors. Diagnosing depression and anxiety in women with cardiovascular disease can be challenging, despite clear diagnostic criteria. Frequent overlap exists between the symptoms
of acute or chronic cardiovascular disease and those
of depression, with fatigue, poor appetite, and sleep
disturbances common to both conditions. Clinicians
must have a high index of suspicion if depression is
to be accurately identified in these high-risk women.
Although, in our study, the true prevalence of “major
depressive disorder” after SCAD cohort could not be
ascertained by survey assessment alone, one-third of
SCAD survivors reported having received treatment
with medications and/or counseling for symptoms of
depression since their SCAD, suggesting that efforts to
identify depressive symptoms are warranted.
Anxiety frequently occurs in women with coronary
artery disease, with 1 study showing a greater than
70% lifetime prevalence of anxiety disorders in
women (average age, 60 years) with coronary heart
disease.11 In our study, 37% of patients reported having ever been treated with medications or counseling
for anxiety. Anxiety has been linked to increased cardiovascular mortality, and while the exact mechanism
for the increased cardiovascular risk is unclear,
research has associated both anxiety/depression with
increased inflammatory and coagulation markers in
healthy individuals, which may increase risk for cardiac events.12
The increased prevalence and severity of depression and anxiety in patients with SCAD that occurred
while pregnant or postpartum are of interest. The
volatile hormonal shifts in the peripartum period may
be a contributory factor, and acute stress during the
postpartum period may predispose patients to depression. The process of childbirth itself may cause symptoms of posttraumatic stress and anxiety,13 and the
additional stress of an SCAD MI in this vulnerable
period may potentiate the risk of subsequent anxiety.
Optimal management for SCAD is unclear at this
time, but patients treated conservatively with medical
management have similarly favorable long-term outcomes compared with those treated with an initial
interventional approach (PCI or CABG).3,14 The obser-

vation that patients treated with PCI had lower rates
of depression and anxiety following SCAD is intriguing. One may hypothesize that these patients may be
less apt to worry about SCAD recurrence, given their
initial culprit vessel was successfully intervened upon.
As may be expected given the invasiveness of CABG
compared with PCI, those treated with CABG were
more likely to have severe anxiety. They may perceive themselves as having more severe disease and
are concerned about the need for repeat major surgery with its associated postsurgical recovery period.
Recovery from CABG is more challenging for women
than for men, as manifested by higher rates of hospital readmission, worse physical function, and more
depressive symptoms, particularly in younger
women.15
The risk of development of depression and anxiety
in SCAD survivors may be heightened by the disease’s
relative rarity, unclear pathogenesis, and uncertain
optimal acute and long-term management and because
patients often feel isolated in their recovery because
of young age and female gender. In contrast to atherosclerotic MI, where numerous proven-effective
interventions for secondary prevention of recurrent
MI are available, including statins, aspirin, and lifestyle modification, no medical or lifestyle interventions have been identified that prevent recurrence of
MI due to SCAD. In fact, statins, a mainstay of secondary prevention in atherosclerosis, may be associated
with an increased risk of recurrent SCAD.3 With a
reported 10-year SCAD recurrence rate of up to 21%,
the prognostic uncertainty combined with the lack of
proven therapies to reduce recurrence risk may
increase anxiety levels. As such, future studies examining the usefulness of developing psychological
interventions focused on building resiliency among
SCAD survivors may augment the effects of traditional
interventions in the management of depression and
anxiety.
To more comprehensively and accurately differentiate true depressive and anxiety disorders (versus situational reactions to an SCAD event), future studies
could use evidence-based assessment measures such as
the Minnesota Multiphasic Personality Inventory–II,16
which could help differentiate somatic complaints and
depression/anxiety, the Personality Assessment
Inventory,17 and the Structured Clinical Interview of
Disorders,18 although these assessments carry significant cost and time burden.

Limitations
As SCAD is uncommon and underrecognized, the
small sample size in our study is the major limitation.
The low number of male subjects (n = 4) limited our
ability to perform matched gender comparison.
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Furthermore, our predominantly white patient cohort
had relatively high education and income levels
compared with the general population. These patient
demographics may affect accessibility to mental
health care and medications, which may have
impacted the prevalence of diagnosed depression
and anxiety and prior treatment of these disorders.
Because this was a cross-sectional study, we are able
to describe only associations and causality cannot be
implied. The long time delay between SCAD event
and survey completion may have resulted in recall
bias. Furthermore, because the PHQ-9 and GAD-7
questionnaires were given at a single point in time,
the scores were likely higher before treatment in
those patients whose depression and anxiety was
being adequately managed. The results of this study
should be considered hypothesis-generating.

CONCLUSIONS
Our results demonstrate high rates of depression and
anxiety after MI due to SCAD, consistent with rates in
non-SCAD MI survivors, despite differences in pathogenesis and baseline clinical characteristics. Young
women are at highest risk for development of these
symptoms, particularly those with peripartum SCAD.
On the basis of these high rates of depression and
anxiety found in SCAD MI survivors, we concur with
recommendations for screening all MI survivors for
depression19 and would further suggest that screening
for anxiety be considered. As this study was crosssectional, we were unable to determine whether
depression and anxiety affected outcomes. Further
prospective studies should focus on determining the
prognostic implications of these psychiatric disorders
after MI due to SCAD.
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