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Background Spontaneous coronary artery dissection (SCAD) is increasingly recognized as an important cause of myocardial in-
farction, particularly among women. Spontaneous coronary artery dissection survivors may not know what physical
activity is safe and effective, and there may be a psychosocial burden of living with a SCAD diagnosis.

...................................................................................................................................................................................................
Objectives This review aimed to determine the evidence regarding physical activity, cardiovascular risk factors, or associated

factors, and the psychosocial impact of SCAD for SCAD survivors after hospital discharge.
...................................................................................................................................................................................................
Design A systematic review was completed in accordance with PRISMA guidelines.

...................................................................................................................................................................................................
Data Sources We searched Medline, Embase, CinAHL, PsychInfo, and Google Scholar until November 2021.

...................................................................................................................................................................................................
Eligibility
criteria for
study selection

Outcomes of interest were physical activity participation levels, cardiovascular risk factors and associated risk factors, and
psychosocial recovery from SCAD. We included any study (qualitative or quantitative) that reported data pertinent to
understanding the impact of SCAD on physical activity and psychosocial aspects of recovery. We also included papers that
reported cardiovascular risk or associated risk factors where studies reported outcomes of SCAD survivors. We excluded
papers that only provided information on in-hospital management. Any reports that were non-empirical were excluded.

...................................................................................................................................................................................................
Results The review included 28 studies. These used a range of methods. None were randomized controlled trials. There

were 4167 SCAD participants although some were sourced from the same SCAD registries, so they may not be
unique. They were mainly female (n = 3897, 93.5%, range = 57.7–100%), with mean age 48.0 ± 9.8 years at index
event. Participants mostly came from the USA, Canada, or The Netherlands. We found very limited evidence for
cardiorespiratory fitness improvements following cardiac rehabilitation (CR). Existing CR was not tailored to
SCAD specific needs and SCAD survivors lacked guidance about appropriate physical activity. Some participants
had high levels of psychosocial distress. Spontaneous coronary artery dissection survivors highlighted the need for
tailored support that included family members. Many SCAD survivors have traditional risk factors including hyper-
tension, hyperlipidaemia, and overweight/obesity. Chest pain following SCAD is common.

...................................................................................................................................................................................................
Conclusion There is an urgent need to develop physical and psychological recovery programmes for SCAD survivors and test effectiveness

via randomized controlled trials. Psychosocial support is particularly required, given the high burden of psychosocial issues.
...................................................................................................................................................................................................
Data registration Prospero CRD42021254798.
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Introduction

Spontaneous coronary artery dissection (SCAD) is increasingly rec-
ognized as an important cause of myocardial infarction (MI), particu-
larly among women.1 Women make up 87–95% of SCAD events.
Spontaneous coronary artery dissection is a frequent cause of MI in
younger women, with reported mean age of 44–53 years age.1 The
exact mechanism of SCAD is not fully understood, but it is an acute
coronary event resulting from development of haematoma within
the tunica media which leads to compression of the true lumen.1 It
has been associated with fibromuscular dysplasia (FMD), a condition
that causes arterial walls to become more rigid and subject to sten-
osis, aneurysm, and dissection.2 Prevalence is difficult to estimate as
there is no International Classification of Diseases (ICD-10) code
specifically for SCAD, therefore insufficient data, and low awareness

of SCAD hamper our understanding of the condition. However, glo-
bal estimates suggest SCAD is the underlying cause of MI in 22–43%
of women <50 years.3

As well as affecting younger women, SCAD is thought to occur in
the absence of traditional risk factors associated with MI.
Additionally, participating in strenuous physical activity has been asso-
ciated with incidence of SCAD events in up to 30% of women.4 This
can lead to psychological distress, fear, and anxiety, which can have
devastating and debilitating consequences for SCAD survivors.
Consequently, recognizing the burden of psychological distress and
providing support and ongoing management is highly recommended
by leading experts in SCAD.3 This support may include access to
physical activity and psychosocial support programmes, such as car-
diac rehabilitation (CR), as fear and hesitancy after a SCAD event are
common and may lead to avoidance of all physical activity.5

Graphical Abstract

Implications for practice

• There is limited evidence that cardiac rehabilitation is of benefit to spontaneous coronary artery dissection (SCAD) survivors.
• Exercise recommendations are conservative, but this is based on expert consensus and requires investigation.
• Psychosocial distress is common and psychosocial support is recommended.
• Risk factors are common, including hypertension, dyslipidaemia, and overweight/obesity.
• There is an urgent need to develop and test interventions for recovery from SCAD.
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Cardiac rehabilitation is a multicomponent intervention recom-

mended after cardiac events.6 Typically, CR includes supervised
physical activity sessions, and interventions to reduce risk factors,
improve psychosocial wellbeing, and increase medication adher-
ence.6 There is strong evidence from randomized controlled trials
that CR reduces cardiac events and decreases mortality in people
who have survived an MI, but this evidence is largely generated in a
population with atherosclerotic disease.7 Furthermore, most trials
of CR include mostly male participants, typically aged in their mid-
60s.7 Only small studies have explored the feasibility of SCAD
survivors’ participation in CR.8,9 These studies managed exercise
recommendations through conservative guidance that prevented
participants from exercising at pre-morbid levels. This highlights
the challenges that SCAD survivors have in knowing what physical
activity is safe and the psychosocial burden of living with a SCAD
diagnosis.

Therefore, the aim of this review was to determine the evidence
regarding physical activity, cardiovascular risk factors, or associated
factors, and the psychosocial impact of SCAD for SCAD survivors
after discharge from hospital.

Methods

This systematic review was completed in accordance with PRISMA
reporting guidelines.10

Eligibility criteria
Outcomes of interest were physical activity participation levels, cardio-
vascular risk factors and associated risk factors, and psychosocial recov-
ery from SCAD. We included any study (qualitative or quantitative) that
reported data pertinent to understanding the impact of SCAD on physic-
al activity and psychosocial aspects of recovery. We also included papers
that reported cardiovascular risk or associated risk factors where studies
reported outcomes of SCAD survivors. We excluded papers that only
provided information on in-hospital management. Any reports that were
non-empirical were excluded.

Information sources
We searched MEDLINE, Embase, CinAHL, PsychINFO, and Google
Scholar until November 2021. No limits were applied to study design,
methodology, or language. We also hand searched the reference lists of
included papers. This systematic review used a pre-defined protocol reg-
istered on PROSPERO (identification number CRD42021254798).

Search strategy
We applied broad search criteria to ensure we captured all relevant lit-
erature. Search terms included SCAD OR Spontaneous Coronary
Artery Dissection OR Coronary Vessel Anomalies AND Psychosocial
OR Recovery OR Cardiac rehabilitation OR Psychological Distress
OR Quality of life OR Activities of daily living OR Physical activity OR
Post hospitalisation OR Anxiety OR Depression OR Post traumatic
stress disorder. We also searched for cardiovascular risk factors,
including hypertension, blood pressure, and other associated risks.
Searches are detailed in Supplementary material online, File S1. We
downloaded all references into Endnote X20 (Clarivate Analytics,
Philadelphia, USA) and duplicates were removed. Two reviewers (S.M.
and S.M.c.H.) screened all titles and abstracts excluding those that
clearly did not meet inclusion criteria. In the case of uncertainty,
records were retained. Three reviewers (L.N., S.M.c.H., and C.H.) then

independently screened all titles and abstracts following the prespeci-
fied inclusion and exclusion criteria. The full texts of all retained refer-
ences were then retrieved and subjected to further scrutiny. Any full
texts that were subsequently excluded were listed, and a reason for
their exclusion was provided.

Quality assessment
We used Joanna Briggs Institute tools to assess methodological quality of
the included quantitative studies.11 For the included qualitative studies,
we ensured that COREQ checklists were available.12

Strategy for data extraction and synthesis
We extracted data about study and participant characteristics (loca-
tion, study design, number of participants, sex, age at time of index
event, age at time of study, and time elapsed between index event and
study), physical activity, psychosocial outcomes, and cardiovascular
and associated risk factors into customized Microsoft Excel spread-
sheets (Microsoft Corporation, Bellevue, Washington DC, USA). We
calculated weighted mean for age at time of index event. Given the
heterogeneous nature of the included study types and study outcomes
and purpose, we completed a narrative synthesis for these elements.
We used a customized spreadsheet to check accuracy between num-
ber of participants with a risk factor and percentage reported. Where
discrepancies of more than 1% were found (n = 3 studies), we emailed
authors to ask for clarification. We included updated figures from au-
thor responses (n = 3). We reported all risk factors that were included
in at least three studies and pooled data to demonstrate the overall
prevalence of risk factors in SCAD survivors. For qualitative data, we
undertook a thematic analysis.13

Results

The initial search identified 1076 titles (Figure 1). Forty-one papers
were retrieved in full. Following detailed examination of the full
reports, 1 was an editorial, 1 was an unpublished thesis, and 10
were conference abstracts with incomplete data. Therefore, 28
studies were included in the final review (Supplementary material
online, File S1). There were 20 cross-sectional studies,14–33 2
case–control studies,34,35 4 quasi-experimental studies,8,9,36,37 and
2 qualitative studies.38,39 Participants in one study were healthcare
professionals,39 while the remainder were SCAD survivors. In
total, there were 4167 SCAD patient participants although some
were sourced from the same SCAD registries so it is possible that
these are not unique participants, and in two studies, it was clear
that participants were the same.18,34 The majority of patient par-
ticipants were female (n = 3897 93.5%, range = 57.7–100%), mean
age 48.0 ± 9.8 years at index event. Participants mostly came from
the USA, Canada, or The Netherlands.

Quality assessment was conducted using three quality assessment
tools11 because of the heterogeneous nature of the studies
(Supplementary material online, File S2). For the two qualitative stud-
ies, full COREQ12 checklists were available. Overall, the quality of the
studies was moderate. For the cross-sectional studies, recruitment
was either through registries or patient forums and social media, po-
tentially leading to selection bias. This may be evident in the low over-
all age of the participants. Where level of education was reported
(eight studies), the majority of participants had a high level of educa-
tion.14,16–18,20,34,37,38 Indeed, in one study that compared SCAD to
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..acute coronary syndrome (ACS) patients, 56% had completed uni-
versity, compared to 22% of ACS survivors.34 Furthermore, in the 14
studies that reported ethnicity, the majority of participants were
described as of White/Caucasian/European origin (median = 86.9%,
range 43–98%).8,9,14–21,28,30,31,35,37,38

Physical activity outcomes
Nine studies provided data for physical activity outcomes
(Table 1).8,9,16,18–20,36,38,39 Only one study examined levels of self-
reported physical activity pre- and post-SCAD. This retrospective
study reported that only 44.5% (n = 133/299) of SCAD survivors
were active prior to SCAD (the study authors defined active as
undertaking at least three exercise sessions per week for <_31 min),
and 2.5± 3.7 years after SCAD this decreased to 36.8% (n = 110/
299).20 There is very limited evidence for improvements in

cardiorespiratory fitness following CR. Participants in a 6-month
dedicated SCAD CR programme (n = 70) had high cardiorespiratory
fitness40 at baseline (10.1± 3.3 metabolic equivalents) (METs), which
increased to 11.5± 3.5 METS at follow-up (P < 0.001).8 The same
study also demonstrated a significant reduction in major adverse car-
diovascular events (MACE) in the group that participated in CR com-
pared with those who did not. Another study demonstrated
increased _VO2peak by 4.4 mL�kg�min�1, but this study was very small
(n = 9) so these findings should be interpreted with caution.9

Another small study (n = 11) did not observe an increase in METS
but did show an increase in aerobic exercise duration in minutes
(26.6 vs. 40.2, P = 0.0002).36 Patients expressed that CR was not tail-
ored to their specific needs, that levels of exercise during CR were in-
sufficient, and that they did not have clear guidance about
appropriate physical activity.14

Identification of studies via databases
 and registers

Identification of studies via 
other methods

Id
en

tif
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io
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ed

Records removed before 
screening
Duplicate records removed 
(n = 82)
Records marked as ineligible 
by automation tools  (n = 0)
Records removed for other 
reasons (n = 0)

Records identified from
Database (n = 1076)
Registers (n=0)

Reports screened
(n = 994)

Records identified from
Websites (n = 0)
Citation searching (n = 3)

Reports excluded
(n = 956)

Reports not retrieved
(n = 0)

Reports excluded
Conference abstracts (n = 10)
Editorial (n = 1)
Unpublished thesis (n = 1)

Reports sought for 
retrieval
(n = 38)

Reports not retrieved
(n = 0)

Reports sought for 
retrieval
(n = 3)

Reports assessed for 
eligibility
(n = 38)

Studies included in review
(n = 28)
Reports of included studies
(n = 28)

Reports excluded
Not SCAD specific 
(n = 1)

Reports assessed for 
eligibility
(n = 3)

Figure 1 Prisma flow diagram. SCAD, Spontaneous coronary artery dissection.
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Psychosocial outcomes
Fourteen studies reported psychosocial outcomes8,9,14–20,34,36–39

using a range of validated tools, which made comparisons difficult
(Table 2). Even when the same tool was used it was reported differ-
ently, or at different time points, therefore, we could not pool data.
Only one study reported a significant reduction in depression after
completion of CR,8 one reported that CR had emotional benefits,16

and the two qualitative studies suggested the need for psychosocial
support during CR.38,39 One study recruited participants to a cogni-
tive behavioural therapy programme. Of 21 invited participants, only
eight participated, and one participant dropped out due to increased
PTSD symptoms. Two further participants did not complete follow-
up. Therefore, although results show reduced anxiety and depression
levels this is only in five participants.37 The majority of studies
involved cross-sectional surveys that were completed between 2.4
and 4.3 years after SCAD events meaning that the psychosocial out-
comes reported related to longer-term levels of anxiety and depres-
sion. These studies were of limited usefulness in assessing
requirements for psychosocial support immediately after SCAD but
highlighted that some SCAD survivors suffer from longer-term post-
traumatic stress disorder,15 or continue to have high levels of per-
ceived stress,18,19 fatigue,18 and depression.14,34 However, overall
mean scores for depression as assessed by the Patient Health
Questionnaire 9-item scale tended to be within the normal range
(3.9–4.9).16–18 A similar pattern was observed for anxiety as assessed
by the Generalized Anxiety Disorder 7-item scale.16–18 The two
qualitative papers highlighted the importance of increasing access to
psychological support and acknowledging the uniqueness of
SCAD.38,39 Spontaneous coronary artery dissection survivors valued
programmes that incorporate the family system in patients’ recovery,
including extending CR programme offerings to family members
(Table 2).

Cardiovascular risk factors and
associated factors
Twenty-three studies reported participant risk factors, both
cardiovascular and associated with SCAD (Table 3). The most
common risk factors were FMD (812/3240, 25.1%; range
6.7–81.4%),8,9,15,16,18,20,25,27–29,31,32,38 migraines (579/2666; 25%;
range 24.9–51.7%),5,15–18,25,28 and hypertension (1182/3729; 31.8%;
range 11.6–55.6%).8,9,15–18,20–26,29–33,35 Only four studies reported
categories of overweight and obesity, with the largest study (n = 950)
reporting 27% were overweight and 18% were obese,20 and another
which had only nine participants reporting 22.2% overweight and
33.3% obese.9 The other two studies only reported obesity and not
overweight with 11.8% obese in one,33 and 18.8% obese in the
other.35 Only one small study reported any risk factor reduction after
completion of CR.9 This was a reduction of 1.1 kg in body mass
(71.5± 11.5 kg at baseline vs.70.4 ± 11.0 kg at follow-up).

Chest pain
Five studies reported chest pain following SCAD. In one study, over
half (n = 495, 53.0%) recalled having recurrent symptoms of chest
pain after SCAD, or chest discomfort/shortness of breath (n = 537,
56.8%) following physical activity (PA).20 In another study, 5/19 (26%)
of participants were readmitted to hospital with chest pain.26 In one

study, 13/31 (42%) had repeat angiography due to ongoing chest
pain,32 and in another study, 9/94 (10%) experience recurrent chest
pain.31 In a study, in which pre- and post-CR measures were
recorded chest pain was reduced from 44 (62.9%) to 26 (37.1%)
(P < 0.001) following CR participation.8

Discussion

This is the first systematic review of recovery from SCAD (Figure 2).
SCAD survivors may have a high burden of psychosocial issues,
including PTSD, which suggests the importance of psychosocial sup-
port in recovery programmes; however, the data were mainly col-
lected a substantial time after the acute event, limiting understanding
of early recovery.

Spontaneous coronary artery dissection survivors were younger
than ACS survivors and cumulatively have a higher level of traditional
risk factors than previously supposed, indicating a need to focus on
risk factor reduction amongst these patients. Hypertension, dyslipi-
daemia, and smoking history were common, as well as the associated
risks including high levels of FMD and migraines. In contrast, there
were lower rates of diabetes than in the general population.41 Data
on obesity were limited, but in the four studies that did report this,
around quarter of the participants were obese.

In five studies that reported chest pain following a SCAD, chest
pain was common, affecting up to half of all participants. Chest pain
was reduced following CR; however, this was reported in a study
that was not randomized therefore it is not possible to determine if
this was due to CR or to the passage of time.

In terms of recovery following a SCAD, overall, we found ex-
tremely limited evidence of benefit of CR for people to address both
physical and psychosocial recovery and there were no randomized
controlled trials. Participants who were included in CR found that
the programmes were not suitable for their needs. Some SCAD sur-
vivors had previously high levels of physical fitness, and they found
the nature of permitted exercise in CR to be restrictive. Despite this,
SCAD survivors are frequently advised to exercise at a lower level
than typically promoted to ACS survivors in CR, with international
guidelines recommending that an individualized and conservative ap-
proach be used.42

The restrictions applied to SCAD survivors are somewhat reminis-
cent of restrictions applied to ACS survivors in the early days of cor-
onary care. Over time, a wealth of evidence has developed
demonstrating the benefits of physical activity to promote recovery
from ACS.43 This evidence base now needs to be built for SCAD sur-
vivors, with robust prospective studies that explore the effects of
aerobic and resistance exercise on recovery.

Spontaneous coronary artery dissection survivors are predomin-
antly female and this is a known barrier to CR uptake. While the ben-
efits of CR for ACS survivors are comparable between sexes,
women are 36% less likely to participate44 in part attributable to the
older age of onset, but also due to competing priorities such as caring
responsibilities.45 Although the SCAD population identified in this re-
view is younger than the female ACS population, the qualitative stud-
ies indicate that caring responsibilities are still an important influence
on CR participation. When CR is predominantly attended by men,
women are less likely to participate.45 Cardiac rehabilitation is

Spontaneous coronary artery dissection recovery 9
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typically provided in a circuit-based format with gym equipment
including exercise bikes, etc. We have previously demonstrated that
when men and women attend leisure centres, they choose different
types of exercise modalities, with men preferring to use the gym, and
women typically preferring exercise classes.46 It is possible that the
circuit style class of CR further impacts decisions for women not to
attend CR.

Due to the comparatively small numbers of people experiencing
SCAD, it is unlikely that each centre will be able to develop dedi-
cated SCAD recovery programmes. This indicates that alternative
models of CR could be suitable, such as digital tools that enable
participants to access individualized resources at a time convenient
to them. There is a wealth of evidence that digital tools are suc-
cessful when compared with traditional CR at promoting risk fac-
tor reduction, improved quality of life, increased physical activity,
and reduction of morbidity.31 One study included in this review
recommended that online tools may be suitable to support SCAD
survivors.38 To date we are only aware of one digital tool the
SCAD warrior app-developed after consultation with SCAD survi-
vors for people with SCAD, but there is no published data on effi-
cacy of this app to improve physical or psychosocial health
following a SCAD event.38

This review has several limitations. Many of the studies were small
and there were no randomized controlled trials. There is a potential
for selection bias in recruitment when social media and patient
groups are used to recruit participants. The heterogeneous nature of

the studies meant that data could not be pooled, and so a narrative
synthesis was undertaken.

There is an urgent need to develop and evaluate recovery pro-
grammes for SCAD survivors. CR programmes are suitable for re-
covery from ACS but need to be tailored to encompass psychosocial
support given the high burden of psychosocial issues and robustly
evaluated. Due to lower global incidence of SCAD, it is possible digit-
al tools may offer a solution to provide tailored support, but pro-
spective randomized controlled trials of CR and digital health are
required before this can be recommended.

Supplementary material

Supplementary material is available at European Journal of
Cardiovascular Nursing online.
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