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Abstract

Spontaneous coronary artery dissection (SCAD) can occur as an atypical cause of myocardial infarction. Preliminary evidence
suggests that SCAD patients experience high rates of post-event psychological distress. It is unknown whether psychosocial
interventions may reduce the distress burden. Seven SCAD patients (mean age=53.3 years) completed a CBT-based support
group. All seven participants completed measures for anxiety, depression, and cardiac-related quality of life at baseline and
post-intervention, and five participants completed measures at 3-month follow-up. Six of 7 participants scored above the
clinical threshold on a measure of anxiety at baseline and posttreatment. At follow-up, 3 of 5 participants scored below the
clinical threshold. For depression, 3 of 7 reported elevated depressive symptoms at baseline. By follow-up, 1 of 5 endorsed
elevated depressive symptoms. This is the first known psychosocial intervention study of patients with SCAD. Anxiety
symptoms improved for most patients by follow-up with some patients having improved depressive symptoms. Although the
sample size is limited, this pilot study suggests a potential benefit of group psychosocial interventions for SCAD survivors.
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Introduction

SCAD is a unique cardiac event that disproportion-
ately affects young women and often results in myocardial
infarction (MI) (Kim, 2020). SCAD is caused by a tear in
the coronary artery rather than an atherosclerotic plaque
and may lead to death (Hayes et al., 2018). It is believed to
be the cause of up to 4% of all acute coronary syndromes
(ACS) and up to 35% of MIs that occur in women under
the age of 50 (Hayes et al., 2018). The causes of SCAD
are largely unknown, although it has been associated with
underlying collagen vascular disorders, inflammatory dis-
eases, hormonal influences, and genetic factors, and can be
precipitated by emotional or physical stressors. At present,
there are no known treatments for SCAD aside from beta
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blockers, which may reduce the risk of recurrence (Saw
et al., 2017). SCAD recurrence is frequently associated with
major adverse cardiac events such as recurrent MI, unantici-
pated revascularization, congestive heart failure, stroke, and
sometimes death (Hayes et al., 2018). Recurrence of MI,
primarily due to SCAD, occurs in about 17-18% of patients
3—4 years following an initial SCAD event (Kim, 2020).
Patients who have experienced SCAD are often emotion-
ally distressed. Recent studies suggest that female patients
experience their SCAD event as highly stressful and report
ongoing stress about their heart health. Patients used words
such as “scary,” “surprising,” “life changing,” and “trau-
matic” to describe their SCAD experience (Wagers et al.,
2018, p. 3). A cross-sectional study of 158 SCAD survi-
vors found that 33% of patients had received medication or
counseling for depression, and 37% for anxiety, in the mean
3.7 years since their initial SCAD diagnosis (Liang et al.,
2014). A recent study (n=512) of SCAD survivors, who
completed the survey an average of 4.3 years after receiving
their SCAD diagnosis, found that 41% of survivors indicated
at least mild anxiety symptoms and 32% reported at least
mild depressive symptoms, with 16% and 15% of the sample
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having scores suggesting a clinical diagnosis of anxiety and
depression, respectively (Johnson et al., 2020).

Psychosocial group interventions have been successful
in reducing distress and mortality in men and women with
coronary artery disease who have experienced ACS. Blu-
menthal et al. (2005) demonstrated that a 16-week stress
management training program reduced emotional distress
and improved cardiovascular risk markers for patients in car-
diovascular rehabilitation, at posttreatment, compared with
those who did exercise-only rehabilitation or usual care.
They later extended these findings to show that patients who
completed the training had lower rates of clinical cardiac
events at a median of 3.2 years follow-up (Blumenthal et al.,
2016). Orth-Gomér et al. (2009) found that a 20-session edu-
cation, stress management, and support group for female
cardiac patients was associated with a significant reduc-
tion in all-cause mortality at a mean of 7.1 years follow-up
compared with those who had received usual care. Both of
these group interventions included components of medical
education, skills training in cognitive and behavioral stress
reduction strategies, and social support.

Although mental health treatment is recommended for
SCAD patients with elevated anxiety and depression (Kim,
2020), there is little existing research on psychosocial
group interventions for female SCAD patients. One study
described a 6-month cardiac rehabilitation program designed
specifically for SCAD survivors, which incorporated psych-
oeducation, counseling, mindful living sessions, and peer
support. The details of the intervention are not described
though it occurred in the context of regular exercise ses-
sions, resistance training, and case management with refer-
rals to social work and psychiatry as needed (Chou et al.,
2016). The aim of the current pilot study was to investigate
the feasibility and effectiveness of an 8-week CBT-based
psychosocial support group for SCAD survivors.

Methods

Current patients identified by their cardiologists as having
had a SCAD event (n=21) were sent letters inviting them
to participate in a psychosocial group for SCAD survivors.
Female patients over the age of 18 with a diagnosis of SCAD
were eligible. Individuals with acute mental health prob-
lems, significant cognitive impairment, or those who were
unable to read, write, or understand English were excluded.
Eligible patients were provided with informed consent to
participate in the study and completed psychosocial ques-
tionnaires at baseline before the first session, at posttreat-
ment after the last session, and at 3-month follow-up by
mail. Paper-and-pencil questionnaires asked about demo-
graphic variables, date(s) of SCAD event(s), history of
mental health treatment, psychosocial status, and included

measures of cardiac-related quality of life, depression, and
anxiety. This study was reviewed and approved by the Stan-
ford University Institutional Review Board.

The treatment consisted of weekly 2-h face-to-face group
sessions for eight consecutive weeks. Each session began
with a relaxation or mindfulness exercise (15 min), indi-
vidual check-ins (20 min), a didactic discussion (30 min),
break (10 min), and group discussion (45 min). The group
intervention was CBT-based and included psychoeducation
about SCAD, psychoeducation about stress, anxiety, and
depression, behavioral stress management techniques, such
as diaphragmatic breathing and progressive muscle relaxa-
tion, and cognitive restructuring techniques. The interven-
tion also included acceptance and commitment therapy
(ACT)-based acceptance and values techniques for coping
with the uncertainty of the diagnosis (e.g., values card sort,
committed action) and dialectical behavior therapy (DBT)-
based interpersonal effectiveness skills (e.g., assertiveness,
boundary setting) for improving relationships with medical
providers and family members. Patients were asked to com-
plete homework assignments describing their experiences
with SCAD and to practice the skills taught during group.

Measures

The State-Trait Anxiety Inventory (STAI; Speilberger &
Gorsuch, 1983) is a self-report measure with subtests to
assess and distinguish between trait- and state-based anxie-
ties. This study administered the 20-item state anxiety form
(STAI-Y1), which assesses the degree of anxiety experi-
enced in the present moment and uses a 4-point scale to
rate statements such as “I feel upset” from Not at all (1) to
Very much so (4). A reliability generalizability study found
the state anxiety scale has good internal consistency (mean
a=0.92) (Barnes et al., 2002), and higher scores among
individuals during stressful circumstances provide evidence
of its construct validity (Speilberger & Gorsuch, 1983). A
recent validity study of anxiety disorders in cardiac patients
found >40 as an optimal cut-off score for screening the
presence of an anxiety disorder (Bunevicius et al., 2013).
Although there are some suggested statistical methods for
estimating clinically meaningful change, there is no widely
accepted method.

The Patient Health Questionnaire (PHQ-9; Kroenke
et al., 2001) is a frequently used self-report questionnaire for
screening depressive symptoms or tracking their severity. Its
psychometric properties are good, demonstrating good inter-
nal reliability (Cronbach’s @ =0.89 in primary care samples,
0.86 in Ob-Gyn samples) (Kroenke et al., 2001) and validity
in clinical studies of medical patients (Gilbody et al., 2007;
Thekkumpurath et al., 2011). The PHQ-9 is widely used
for assessment of depression in cardiac patients (Elderon
etal., 2011; Lichtman et al., 2008) and a cut-off score of > 10
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is recommended for patients with coronary heart disease
(McManus et al., 2005). A 5-point decrease suggests that a
clinically significant improvement has occurred (Kroenke,
2012; Lowe et al., 2004).

The Seattle Angina questionnaire (SAQ; Spertus et al.,
1995) includes 19 items measuring 5 dimensions of func-
tional health status in patients with coronary artery disease
(CAD) and has been shown to have good psychometric
properties and clinical utility. The Seattle Angina ques-
tionnaire—7 item version (SAQ-7; Chan et al., 2014) is a
short-form of the original scale. It is composed of subscales
assessing 3 aspects of present health status in CAD: Physi-
cal limitation, Angina frequency, and quality of life. Item
scales range from 1 to 5 or 1 to 6, but subscale scores are an
unweighted average rescaled to a range of 0 (worst status) to
100 (best status). A summary score of the subscales is also
calculated using the same procedure. A comparison of the
SAQ-7 with the full scale SAQ yielded high concordance
ranging from (>0.88 to 1.00) for the 3 subscales and the
summary scale in patients with acute MI. It also demon-
strated high test—retest reliability in stable patients (rs rang-
ing from 0.78 to 0.86 for the subscale and summary scores)
and high predictive validity of later hospitalization (Chan
etal., 2014).

Results

Eight participants enrolled in the group, but one dropped
out midway through the eight sessions due to an exacerba-
tion of posttraumatic stress. All seven participants who com-
pleted the group were women who ranged in age from 42 to
61 years (mean=>53.3 years). Time since their initial SCAD
event varied. One participant’s initial event had occurred
over 11 years earlier. The rest of the participants experienced
their first event from 4 to 55 months prior to the start of the
group. Participants self-reported their racial identity, with 4
indicating White and the other 3 reporting Asian. Five of the
women (71%) had earned at least a bachelor’s degree and
6 participants (86%) reported an annual household income
above $150,000. Five of the 7 (71%) reported a history of
mental health treatment and 3 of these women considered
their mental health treatment to be related to their SCAD
event(s).

Data for participants’ mean baseline, posttreatment, and
follow-up scores on measures of anxiety, depression, and
cardiac-related quality of life are in Table 1. At baseline and
at posttreatment, 6 (86%) participants scored above a clinical
threshold of elevated anxiety (STAI>40; Bunevicius et al.,
2013). From baseline to posttreatment, scores decreased
in three participants and increased in the other four par-
ticipants. At follow-up, all five participants who completed
the measures (two participants did not complete follow-up
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Table 1 Anxiety, depression, and cardiac-related quality of life

Baseline Post treatment Follow-up
Anxiety (STAI-Y1)
Mean 50.83 51.71 42.6
SD 10.25 8.62 8.26
Scale range 20-80
Depression (PHQ-9)
Mean 8.28 9.43 6.3
SD 3.04 4.28 477
Scale range 0-27
Cardiac-related quality of life (SAQ-7)
Mean 77.78 71.62 70.33
SD 7.18 6.21 11.98

Scale range 0-100

measures), scored lower on the anxiety measure than their
baseline score. For two participants, their anxiety scores
remained above the clinical threshold, while three partici-
pants had follow-up scores below the suggested indicator of
clinically significant anxiety. From baseline to follow-up,
the mean score for anxiety decreased by eight points from
50.83 to 42.60, and the reduction in anxiety scores was the
same when considering only participants who completed
both baseline and follow-up measures.

Three participants had scores suggestive of clinically
significant depressive symptoms at baseline and posttreat-
ment (PHQ-9 > 10; McManus et al., 2005). Two individuals
with elevated symptoms at posttreatment reported increased
symptoms from baseline to posttreatment. At follow-up
3 months later, 1 of the 5 participants had a score that con-
tinued to exceed the cut-point for clinical severity. The mean
from baseline to follow-up decreased by two points from
8.28 to 6.30.

For cardiac-related quality of life, nearly all subscale
and summary scores across time points were in the good
or excellent ranges (> 50 and > 75, respectively; Chan
et al., 2014). On the summary score, one participant’s
score decreased by 21 points from baseline to follow-up,
though her score continued to be classified in the “good”
range. Another participant’s scores increased by 17 points
from baseline to follow-up. Other participants had smaller
changes over the 3 time points.

Discussion

To the best of the authors’ knowledge, this is the first study
to pilot a CBT-based group intervention designed specifi-
cally for SCAD survivors. This intervention included various
strategies used in CBT, including psychoeducation about
SCAD and various psychological disorders, as well as stress



Journal of Clinical Psychology in Medical Settings (2021) 28:826-832

829

management strategies and cognitive restructuring. Accept-
ance and values techniques used in ACT and interpersonal
effectiveness skills used in DBT were also incorporated.

Given the existing literature showing depression and anx-
iety symptoms are common in SCAD survivors, we focused
on these two aspects of psychological distress using well-
validated measures. In addition, we evaluated cardiac-related
quality of life. Our sample included a single cohort made
up of seven female SCAD survivors who completed the
8-week group, though only five completed 3-month follow-
up surveys.

In terms of anxiety, initially all but 1 participant reported
baseline symptoms above a threshold suggestive of a clini-
cal level of anxiety (STAI >40; Bunevicius et al., 2013).
Although some participants had an increase in symptoms at
posttreatment, all participants who completed measures at
follow-up reported less anxiety than at baseline, and scores
for 3 out of 5 participants were below the clinical threshold
at follow-up. For depression, 1 person demonstrated a clini-
cally meaningful decrease of at least 5 points in symptoms
from baseline to follow-up (Lowe et al., 2004), and 2 others
had a decrease of 4 points at their final instance of meas-
urement. For cardiac-related quality of life, all participants
reported good or excellent quality of life across time points.

Though some individuals reported decreased depressive
symptoms, improvement across participants seemed to be
more consistent on the measure of anxiety. We believe that
several factors may contribute to this finding. One is the ini-
tial level of distress. All but 1 participant reported a clinical
level of severity for anxiety at baseline. In contrast, on the
measure of depression, 4 of the 7 participants indicated sub-
threshold depressive symptoms at baseline. Second, other
mechanisms may have contributed to the improvement in
anxiety symptoms. Given that research on SCAD remains
limited, education about SCAD and about the likelihood of
recurrence may have quelled worries about future events.
Participants learned relaxation exercises, which have shown
to be efficacious at reducing anxiety symptoms (Manzoni
et al., 2008). The group discussion also allowed participants
an opportunity to approach their distress about their SCAD,
share their experiences, receive live feedback from peers,
and listen to others’ experiences (Edwards et al., 2017).
These interactions may have allowed for processing diffi-
cult memories of the SCAD event and their concerns about
coping and the future. A review of group psychotherapy in
cancer patients suggested that avoidance is related to poorer
coping whereas emotional expression aids in coping with
the condition (Blake-Mortimer et al., 1999). Group discus-
sion may have offered a similar venue for SCAD patients
to express their fears and concerns in a supportive context.

Another pattern that was similar across participants was
a small increase in symptoms from baseline to posttreat-
ment, followed by a decrease in symptoms at follow-up to

below baseline levels. Although most of the posttreatment
increases did not rise to the level of clinical significance,
it remains worth noting. Given there were only 8 weekly
sessions, it is possible that participants needed more time
to apply the skills learned and to integrate the group dis-
cussions for changes to be reflected in their scores. Some
prior intervention studies have similarly demonstrated larger
gains at a follow-up time point compared with posttreatment
(Luoma et al., 2012).

We believe that it is important that this intervention was
delivered in a group format. Other SCAD researchers have
suggested that SCAD patients may experience distress, in
part, due to being relatively young women who may feel
different or socially isolated from others as the result of hav-
ing experienced a heart attack (Liang et al., 2014). Given
the relative rarity of SCAD, survivors are unlikely to meet
others who have also experienced a SCAD. Some patients
use online forums, such as SCAD-specific Facebook groups,
to connect with other survivors. Group treatment by nature
affords the opportunity for individuals to learn from each
other about coping, as well as to experience a sense of com-
munity and feel understood by others with similar experi-
ences. Based on existing research, it appears symptoms of
depression and anxiety are often present years after the ini-
tial SCAD event (Johnson et al., 2020), as was true in our
group. Having participants from different lengths of time
post-SCAD may offer opportunities for additional learning
that would not be possible in a group of participants who
were in similar temporal distance from their initial event.
Importantly, these group meetings occurred in a moderated
environment with a leader who helped participants process
their fears and managed emotional content that was raised
by group members.

Limitations

This study had a number of limitations. First, as a pilot study
in a relatively rare illness population, our sample size was
small and conducted at a single site. Additionally, we had
1 participant drop out of the group and 2 who were lost to
follow-up. We also did not have a control group with which
to compare our findings, so causal inferences about symptom
remittance are not possible. Our sample was fairly homoge-
neous in education and socioeconomic status, potentially
limiting generalizability to other patient samples. Given
these limitations, we put forward our findings tentatively
and as a call for further intervention development and
investigation.

Future Directions

Further research in understanding this unique patient
population, the psychosocial sequalae from SCAD, and
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interventions to support their coping and adjustment are
warranted. More information is needed about the natural
course of psychological symptoms post-SCAD and opti-
mal time point(s) for intervention and future studies should
include other measures of emotional distress such as insom-
nia and posttraumatic stress (Johnson et al., 2020) as well as
psychosocial constructs like health-related locus of control.
A small study of SCAD survivors suggested that their profile
of health-related locus of control, including sense of control
over their condition from self, chance, doctors, or others,
was more similar to cancer patients than to other samples
of cardiac patients (Edwards et al., 2019). Understanding
more about health-locus of control and its relation to symp-
toms of distress may help to develop and refine appropriate
interventions. Future intervention studies with larger sample
sizes are needed to determine whether a CBT-based group
intervention may be efficacious in reducing distress. It will
be important to identify which aspects of CBT interventions
may be most helpful for reducing symptoms of anxiety ver-
sus depressive symptoms. In addition, it is equally important
to determine which patients are not likely to benefit from
intervention given that a minority of patients experienced
an exacerbation of symptoms. Possible patient factors to
consider are the initial baseline distress, age, time since the
SCAD event, mental health history, and other demographic
variables.

Finally, given the relative rarity of the condition and thus
the difficulty of gathering an adequate number of patients in
one physical settings, it is worth developing and investigat-
ing creative ways that technology may be used to implement
treatment and bring patients together to share their experi-
ences. Cancer support groups have been shown to benefit
patients with a variety of psychosocial issues (Gottlieb &
Wachala, 2007). A prior study of a multidisciplinary cardiac
rehabilitation program for SCAD survivors also emphasized
the importance of a peer support element in their interven-
tion, given that patients are unlikely to know another person
who has experienced SCAD except through participating in
online SCAD forums (Chou et al., 2016). Although indi-
vidual interventions also warrant development, we believe
group interventions that provide opportunities for SCAD
survivors to meet and interact hold particular promise in
supporting their coping with a unique condition.

Considerations for Future Studies and Interventions

One challenge for future research (and to clinical interven-
tion) was identifying an adequately sized group. The rela-
tive rarity of SCAD limits the number of eligible partici-
pants for such a group, particularly when looking within
a single health care system or geographic area. This fac-
tor is compounded by the challenges of recruiting for any
group intervention—selecting those who are appropriate
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for the intervention, interested in participating, available at
the specified time of the group, and can travel to the clinic
weekly throughout the intervention. Offering the group via
telehealth would likely reduce some of these barriers, such
as including patients in another part of one’s state. With
the COVID-19 pandemic, many behavioral health providers
have gained experience in providing care by telehealth and
healthcare systems have updated procedures and policies to
support and streamline this model of care. Although research
on groups delivered via telehealth is still limited, studies
suggest that telehealth groups have similar outcomes to in-
person groups (Gentry et al., 2019), and they have been used
to reach patients living in rural areas (Morland et al., 2010).
Participants in our sample tended to be well-educated and
with higher household income levels, which helps in access-
ing care. Delivering a group intervention via telehealth may
improve access to SCAD survivors living in rural areas and
those facing other practical barriers, such as transportation
or other obligations.

Conclusion

Emotional distress is common after SCAD. The event is
unexpected, the cause is unknown, there is a paucity of
treatments, and recurrence occurs in nearly 20% of patients
and is associated with major adverse cardiac events. To our
knowledge, this is the first investigation of a psychosocial
intervention for SCAD survivors. The findings of this pilot
study suggest that a group CBT-based intervention may be
beneficial for SCAD survivors experiencing psychological
distress, particularly anxiety. Future research is needed to
develop and evaluate psychosocial interventions for SCAD
survivors who experience elevated psychological distress
post-SCAD.
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