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Abstract

Spontaneous coronary artery dissection (SCAD) is an increasingly recognised cause of

acute myocardial infarction, particularly in younger women without classic cardiac risk fac-

tors. While recent quantitative studies have noted high anxiety and depression in SCAD sur-

vivors, the full range and extent of psychosocial impacts of SCAD is unknown. The present

study used a qualitative approach to investigate the psychosocial impacts of SCAD in Aus-

tralian SCAD survivors. Focus group participants were recruited as part of a larger study of

SCAD survivors currently being undertaken by the Victor Chang Cardiac Research Institute.

Thirty SCAD survivors participated in one of seven online focus groups, conducted using a

semi-structured format. Focus group duration was 1.5 hours. Each was digitally recorded

and transcribed. Data were analyzed thematically according to recommended guidelines.

One over-arching theme, five main themes and 26 sub-themes were identified. The over-

arching theme related to lack of information, while the five main themes related to emotional

impacts, issues with self-management, issues with family, impacts on work life, and the

need for psychosocial support. The ‘emotional impacts’ theme comprised 11 sub-themes,

namely shock and disbelief, confusion and uncertainty, unfairness, fear and anxiety, loss

and grief, isolation and loneliness, guilt, invalidation and embarrassment, depression, vul-

nerability, and frustration. Findings are discussed in light of relevant psychological theories.

This qualitative study extends previous quantitative investigations of SCAD survivors by pro-

viding an in-depth understanding of the complex, inter-related and highly distressing

impacts of SCAD. The findings point to the urgent need for a coherent approach to informa-

tion provision, the development and delivery of SCAD-specific cardiac rehabilitation pro-

grams, and the provision of psychosocial support programs for SCAD survivors.

Introduction

Spontaneous coronary artery dissection (SCAD) is an increasingly recognised cause of acute

coronary syndrome (ASC) and sudden cardiac death in people without classic cardiac risk
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factors [1, 2]. Typical acute myocardial infarction (AMI) is caused by thickening or hardening

of the arteries due to plaque buildup, known as atherosclerosis, that can abruptly break away

from the arterial wall. This results in the rapid formation of a blood clot, thereby obstructing

blood flow. SCAD, however, is non-atherosclerotic and occurs when a coronary vessel devel-

ops a hematoma within the arterial wall which bulges inwards, obstructing blood flow [3].

SCAD is associated with underlying systemic vascular conditions such as fibromuscular dys-

plasia (FMD), connective tissue disorders, migraine headache, and inflammatory disorders

[3–8]. Emotional stress and physical exertion are often precipitating factors to SCAD events

[4–6, 8–11]. SCAD is also associated with peripartum status [8, 12].

SCAD predominantly affects younger women and accounts for a large proportion of AMIs

in this group [2, 3, 5]. While the prevalence of SCAD remains uncertain due to underdiagno-

sis, recent estimates suggest that SCAD accounts for up to 4% of ACS cases overall and up to

35% of AMIs in women�50 [3, 13], and is the most common cause of pregnancy-related AMI

[8]. It has recently been noted that ‘SCAD is far more common than previously thought’ [3]

and is ‘no longer so rare such that it cannot be studied’ [13].

Emerging evidence suggests that SCAD is a particularly stressful event, with high rates of

anxiety and depression [10, 14–17], stress, burnout and fatigue [11, 17], and post-traumatic

stress [15, 17] reported in quantitative studies. There is some evidence that SCAD survivors

have higher levels of anxiety, depression and distress than those who have typical AMI due to

atherosclerotic coronary artery disease [16], although a recent study did not support this [18].

It has been postulated that SCAD is a particularly stressful event due to its rarity, sudden

onset, unclear pathogenesis, uncertain optimal acute and long-term management, and likeli-

hood of recurrence [3, 19]. In the absence of atherosclerosis and traditional risk factors for car-

diovascular disease, SCAD comes as a shock to survivors and is not suited to traditional

lifestyle management approaches typically seen in cardiac rehabilitation (CR) settings [20, 21].

Evidence also suggests that the information provided to SCAD survivors is ‘insufficient or

inadequate’ [10], with a reliance on the Internet for information [10].

To date there have been few attempts to understand the specific experiences of SCAD survi-

vors and the reasons why SCAD is so stressful. The one exception is a Canadian study that used

qualitative methods to explore the challenges faced by SCAD survivors, highlighting anxiety,

uncertainty, isolation, identity challenges, and family stress as common challenges [22]. How-

ever, more qualitative research is needed to delve more deeply into the full range of psychosocial

experiences of SCAD survivors. Recent reviews have noted that SCAD remains relatively

under-researched and poorly understood, and requires greater research attention [3, 13].

The present study used a qualitative approach to investigate the experiences of SCAD survi-

vors, with a focus on the psychosocial impacts of SCAD. The aims of the study were to provide

an in-depth understanding of the nature of the stresses and concerns faced by SCAD survivors,

and to identify their support needs and preferences.

Method

Recruitment

Participants were recruited by the Victor Chang Cardiac Research Institute from a data base of

participants in a larger genetic study (referred to here as the VC Genetics Study). All partici-

pants provided written consent to participate in the focus group study as part of the consent

process for the VC Genetics Study. Eligible participants had had an episode of SCAD in the

preceding 12 months. A list of eligible participants was compiled by the VC Genetics Study

Co-ordinator (SH), who then emailed or telephoned participants to seek their involvement in

the current study. Of 50 people contacted, 32 agreed to participate. Participants were presented
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with a selection of five dates with both daytime and evening options. Two potential partici-

pants were unavailable on the given dates. The study was approved by the St Vincent’s Hospital

Sydney Human Research Ethics Committee (HREC/16/SVH/338).

Procedure

A total of 30 SCAD survivors participated in one of seven focus groups, undertaken using the

Zoom videoconferencing platform, with group size ranging from three to six participants. Dis-

cussions were facilitated by two investigators (BM and MR) with extensive experience in focus

group facilitation. Discussions followed a semi-structured format to address: precipitating fac-

tors; impacts of SCAD on physical health, psychological wellbeing, family life, work life, physi-

cal activity levels, and pregnancy decisions; issues regarding CR, resuming physical activity

and following lifestyle recommendations; issues regarding prognosis and recurrences; and

support needs and preferences. Focus group duration was 1.5 hours. With consent of all partic-

ipants, each discussion was digitally recorded and transcribed in full. Participants were not

offered a financial incentive.

Analysis

Three investigators (BM, MR, AJ) independently read the transcripts to identify broad themes

and sub-themes related to psychosocial impacts of SCAD. These were then discussed to

achieve consensus. Thematic analysis was undertaken following recommended steps [23, 24].

Investigators increased familiarisation with the data via audio playbacks and repeatedly moved

between reading, reflecting, and interpreting the transcripts. Data were coded into themes and

sub-themes. Investigators then discussed and compared codes, reflected, and refined the

themes. The analysts all had strong knowledge of CR, and extensive experience in conducting

qualitative research, ensuring reflexivity and rigour. Themes are presented with verbatim illus-

trative quotes from participants.

Results

Participant characteristics

Participants ranged in age from 35 to 71 years, with mean (SD) age of 52.2 (9.5) years, median

of 52.5 years. Other participant characteristics are shown in Table 1.

As shown in Table 1, participants were most often female (90%) and married or partnered

(90%). Most (90%) were employed. Almost all participants lived with others (97%), the major-

ity living with their partner and children (62%) or their partner only (28%). Participants

resided across most states of Australia, with the majority living in New South Wales (43%) and

Victoria (30%). All participants had experienced their SCAD in the previous 12 months, with

the average time of approximately 7 months (mean = 6.9 months, SD = 3.4, median = 7.0).

Themes and sub-themes

Overarching theme—lack of information. The major and overarching theme that

emerged was lack of information about SCAD, including information related to its cause,

management and prognosis. Participants talked extensively about lack of knowledge about

SCAD amongst their treating health professionals, from the time of presentation at the hospital

emergency department through to later consultations with cardiologists and general practi-

tioners (GPs). Participants stated that many health professionals ‘had never heard of SCAD’
and often ‘knew nothing about it’, and commented that health professionals were not aware of

differences between SCAD-related heart attack and typical atherosclerotic heart attack:
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“the health professionals have no idea what it is. No-one knows anything about it. They say
‘oh it’s a heart attack, you have to change your diet’. But it’s not that.”

Given the lack of knowledge amongst medical professionals, participants had received very

little information about SCAD. Some had received ‘absolutely zero information’, with many

commenting that ‘nobody told me anything’. Participants talked about receiving conflicting

information from different health professionals: “I had two specialists tell me two different
things. That was a bit of a struggle”. For many, the ‘knowledge deficits’ and ‘information scar-

city’ was the worse aspect of their experience:

“the worst thing is the lack of credible, solid information, consensus about what causes it,
what’s the best way to deal with it, how do we manage it moving forward”

Very few participants had received any written information about SCAD. Instead, most

had received general information about typical atherosclerotic heart attacks: “the GP just puts
you in the heart attack basket”. This left people floundering for information:

“the lack of information, it’s exasperating, it’s frustrating, it’s tiresome. And it means that
we’ve basically had to do all our own research on this. But you don’t know where to look, and
you don’t know what you’re looking for”

This issue dominated discussions and impacted on all other themes and sub-themes that

arose. The over-arching theme, together with the major themes and sub-themes, are shown in

Fig 1.

Table 1. Participant characteristics.

Characteristic (N = 30) n %

Sex
Female 27 90

Male 3 10

Partner status
Partnered 27 90

Unpartnered 3 10

Employment status
Employed 27 90

Not in paid workforce 3 10

Living arrangements
Live with others 29 97

Live alone 1 3

Time since SCAD event
1–2 months 3 10

3–4 months 5 16

5–6 months 6 20

7–8 months 6 20

9–10 months 2 7

11–12 months 8 27

N = 30. Note SCAD = Spontaneous Coronary Artery Dissection

https://doi.org/10.1371/journal.pone.0273978.t001
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Major theme 1. Emotional impacts. Participants reported a range of emotional impacts

of SCAD. Broadly these included confusion at the time of the event and beyond, shock and dis-

belief once diagnosed, followed by uncertainty related to limited or conflicting information in

terms of management and prognosis. Other emotions included fear and anxiety, loss, isolation

and abandonment, depression, guilt, invalidation and embarrassment, a sense of unfairness

and vulnerability. Participants referred to the ‘roller-coaster of emotions’, with an array of

intense and fluctuating emotions over the recovery period.

1a. Shock and disbelief. Once diagnosed with SCAD, participants were commonly in a state

of shock and disbelief because the SCAD event was sudden and unexpected. Because of its

non-atherosclerotic nature, the event occurred to people as ‘random’, ‘spontaneous’ and ‘some-
thing just out of the blue’. Most had not seen themselves as a candidate for heart attack, typi-

cally describing themselves as ‘not at risk’ because they were ‘fit and healthy’. Some had

previously been reassured by their GP that they had very low heart disease risk because they

had no risk factors—‘he said I was in excellent health’—which exacerbated feelings of shock

when faced with the SCAD diagnosis.

1b. Confusion and uncertainty. For many participants there was considerable confusion at

the time of the event, due to their lack of familiarity with SCAD, relatively young age, and

absence of traditional CVD risk factors. Many commented that they “didn’t know that there
are other types of heart attacks” and that they therefore “didn’t think it could be a heart attack”.
Participants tended to interpret their symptoms as non-cardiac, attributing them to heartburn,

Fig 1. Themes and sub-themes.

https://doi.org/10.1371/journal.pone.0273978.g001
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“gastro”, strained muscles, slipped disc, appendicitis, or anxiety. On presentation at hospital,

the symptoms were also often regarded by health professionals as non-cardiac, which created

delays in diagnosis and treatment. Participants sometimes stated that they “felt like a fraud”
due to the confusion at the time of diagnosis.

Participants remained confused well into their recovery period due to a lack of clarity about

SCAD, many stating that “no-one seems to know what it is or how to manage it”. There was con-

fusion about the underlying causes of SCAD, including about the role of fibromuscular dyspla-

sia (FMD), hormone issues, migraine and other conditions. Similarly, there was confusion

about the potential triggers for the acute SCAD event. Participants commonly stated that lack

of consensus about causes and triggers was “frustrating”. The apparent rarity of SCAD added

to confusion about the diagnosis, leaving people with an unanswered question about “why
me?”. This was particularly the case for male participants who commented that they were an

“outlier” or “out of the norm”. Confusion about management and prognosis, including recom-

mendations regarding resuming daily activities and exercise, and potential for recurrence, was

extremely common.

Participants highlighted the “the uncertainty, the not knowing” as being amongst the worst

aspects of having had SCAD. Uncertainty was tied specifically to having received inadequate

or conflicting advice from health professionals.

“there’s a lot of uncertainty, in what should happen, what shouldn’t happen, what is or isn’t
the treatment. There seems to be no continuity. Whether that’s due to lack of information,
lack of knowledge from cardiologists. My GP didn’t even know what a SCAD was”.

Some participants even stated that they would have preferred to have a more typical type of

heart attack to avoid the uncertainty and the unknown trajectory of SCAD:

“I wish I had had a traditional heart attack, I wish I had had a stent or stitches up my chest or
something, because then I would be fixed”.

1c. Unfairness. The lack of risk factors for a traditional heart attack also created a sense of

unfairness for some people, with people commenting that “I’d been looking after myself, so
‘why me?’”. Some compared themselves to people who had numerous ‘traditional’ risk factors,

commenting “it isn’t fair that it’s happened to me”. This created feelings of annoyance and

anger because they “did everything right”.
1d. Fear and anxiety. Almost all participants talked about a general sense of anxiety and fear

in the aftermath of SCAD. While for some fear and anxiety had abated over time, for others

the anxiety had been chronic and persistent. Lack of knowledge of SCAD amongst health pro-

fessionals exacerbated anxiety: “when the people who are looking after you don’t even know
what they’re doing, it’s very scary” and “It adds to the anxiety because you don’t feel that you are
getting the best care, or the best advice”. Fears related specifically to recurrence, the future and

death, forming three sub-themes:

1d(i) Fear of recurrence

Fear of having another SCAD event was very top-of-mind for many participants and was “con-
stantly hanging over your head”, “an over-riding fear”, “all-consuming” and, for some, “the
worst thing about it”. The concerning statistics relating to recurrence exacerbated this fear:

“when you read that you’ve got a huge chance of dropping dead, that’s scary”. People talked

about fears of having another event at work, whilst driving, whilst at home alone, whilst

with their children, and whilst travelling. Fear of recurrence was exacerbated by lack of
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knowledge about SCAD’s causes and triggers: “You don’t know when it will happen again”.
Many people avoided activities, particularly those involving lifting or requiring physical

exertion, for fear of triggering another SCAD. Participants raised concerns about travelling

far from home or being a long distance from hospital: “I’m hesitant to go on a long trip, even
a long drive. I feel I’ve got to stay close to where I can get to hospital quickly if I need to”.
Some people had become hypervigilant about “constantly checking my blood pressure and
heart rate” while doing activities, again due to fear of triggering an event. Some commented

that they were “scared of getting upset or agitated” and “stopped (myself) from crying or get-
ting angry”, explaining that they avoided stressful situations or emotional arousal for fear of

triggering another SCAD. Some were considering taking anti-anxiety medication to reduce

the likelihood of anxiety triggering another SCAD event. Many people talked about having

readmitted themselves to hospital thinking they were having another SCAD.

1d(ii) Fear of death

Participants talked about their heightened fear of death since having SCAD, commenting that

they were “more worried about death” and “more conscious of dying”. Most stated that they

“didn’t think about death until the SCAD”. Some raised the issue of death in terms of a reali-

zation that they had narrowly escaped death.

1d(iii) Concerns about the future

In addition to specific fears of recurrence and death, participants mentioned a more general

fear about the future commenting that they felt “uncertain and dubious about what the
future held, and how are you going to recover from this?” and “having to live with this con-
cern, this worry, hanging over my head. That makes me anxious about the future”.

1e. Loss and grief. Participants described many losses they had faced since having SCAD,

which were grouped into four sub-themes. Losses related to control, self-confidence, trust in

the body, and identify, forming four sub-themes:

1e(i) Loss of control

Participants commented that they had had to relinquish control over certain activities or

responsibilities, including physical activities, household duties, and other choices and deci-

sions: “loss of control of the most simple things, like where you go, what you do”.

1e(ii) Loss of self-confidence

Participants talked about effects on their self-esteem, commenting that they had “lost confi-
dence in day-to-day living”. For some participants, weight gain associated with medications

and, to a lesser extent, a reduction in physical activity had impacted on self-esteem. Partici-

pants often commented that weight gain was “definitely taking its toll on me”, noting that

“it’s very depressing”, “it’s embarrassing”, and “I hate it, it’s terrible for my self-esteem.”

1e(iii) Loss of trust in the body

Participants sometimes commented “my body has let me down” and, again, this was exacer-

bated by having SCAD in the context of being fit and healthy: “the hardest thing is trusting
my body again. I just relied on it so heavily throughout my entire life”.

1e(iv) Loss of identity

Participants talked about the negative impacts of SCAD on self-perception and identity and

having to come to terms with and accept that they are “not the same person as before”.
Again, this was particularly challenging for those whose identity had been tied up in
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physical abilities, including those who had been elite sportspeople: “it’s such a huge blow to
your image of yourself, and your image of how your life is going to be. It’s been hard”. It was

also heightened for those who had been high achievers in their professional life: “My whole
sense of identity is about working hard, pushing myself, achieving things. And this has taken a
lot of that away, because I just can’t do that anymore. It’s had a big impact”. Some indicated

that SCAD defined their life: “It’s like a fork in the road. Everything in my mind now is
‘before’ and ‘after’ that episode”.

1e(v) Loss of freedom

Many participants talked about restrictions on their lifestyle due to SCAD, highlighting this as

amongst the worst and “most confronting” aspects of the event: “I could always do what I
wanted to do and not having that carefree attitude or approach, I find that the hardest part,
mentally”. These restrictions ranged from more strenuous activities such as “not being able
to do all the exercise I want to do” or “not being able to get back to playing soccer” to more

mundane things such as “being told I can’t even vacuum” or “all of a sudden you can’t even
mow the lawn”. There was often a sense of grief associated with not being able to exercise at

their pre-SCAD levels: “How do I manage that? Being told that there are certain things that
I’ll just never do again”. For some, this was life-changing:

“the switch has been flipped and the life that I had before no longer exists. It’s a new life. It’s
transitioning and adjusting to that. And at (young age), that’s a lot to take on”.

1f. Isolation and abandonment. Lack of information and support in hospital and after discharge

led to feelings of isolation, with participants commenting: “you go home and you’re on your own.

You’re basically navigating it alone” and “it’s pretty isolating”. Many participants had little or no

emotional support during their recovery, which exacerbated feelings of isolation, and commented

that they felt “completely abandoned” by health professionals. One expressed this strongly:

“I felt completely deserted once I left hospital, completely. I was very scared and looking for
someone to give me some guidance, and there was nobody. I felt completely deserted. From the
hospital and the doctors, no-one knew, no-one was telling me anything”.

1g. Guilt. Participants talked of feelings of guilt, which again was often exacerbated by lack

of knowledge of the cause of SCAD or a feeling that they had caused it themselves: I thought
“what have I done wrong?” and “I was stressed at work, I was working too hard. There is guilt for
that”. Some also talked of feelings of guilt “because I’d put my family through so much distress”.

1h. Invalidation and embarrassment. Many participants explained that, because of the non-

atherosclerotic nature of SCAD, other people–including family, friends and health profession-

als—often minimised the event and commented that “it wasn’t a proper heart attack”. Com-

mon misconceptions about SCAD prompted others to assume that the person had traditional

risk factors, which left people feeling invalidated, misunderstood, and dismissed:

“People go ‘oh, but it wasn’t really a heart attack’. That really gets my back up. Because it was
a heart attack, it was just caused by a different mechanism”

“They say ‘well, you’re probably a bit overweight, do you have cholesterol, what’s your blood
pressure like?’ Well actually everything is fine, this has nothing to do with your traditional pla-
que in your arteries. But you have to explain that. It makes me annoyed”
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Participants sometimes indicated feeling embarrassed for having a heart attack as it implied

that they were making unhealthy decisions or not looking after themselves, which left people

“at great pains to explain that it’s not a normal heart attack, I don’t have atherosclerosis and I’m
actually healthy”.

1i. Depression. While few participants talked specifically of having experienced clinical lev-

els of depression, many talked about low mood, feeling “pretty sad” and being “on the verge of
depression”. Some mentioned factors indicative of depression, such as losing pleasure in activi-

ties they had previously enjoyed. Several talked about fluctuating mood, commenting that

“your moods are all over the place” and “there are good days and bad day”:

“you are all over the shop, emotionally and mentally. You do get a bit teary, because it’s such
an overwhelming thing to be hit with. It’s hard to stay positive”

1j. Vulnerability. Participants talked about a heightened sense of vulnerability since SCAD,

noting that “you have to suddenly think of yourself as a vulnerable person”. Some noted a more

acute awareness of the fragility of life: “There is a sense that life is pretty fragile. A sense of vul-
nerability. That unknown again. That stuff you can’t control. We don’t know what’s going on in
our bodies”.

1k. Frustration. Almost all participants commented about extreme fatigue and breathless-

ness in the weeks and months after SCAD, with many commenting that they were “completely
washed out” and “very, very tired and breathless” with some complaining that they were

“knackered all the time!”. This was particularly challenging for people who had, on the whole,

been fit and physically active prior to SCAD, with many noting that they felt “completely frus-
trated” about their level of fatigue. Some noted that “fatigue has been the biggest thing, not
being able to do the things I would normally do”.

Major theme 2: Issues with self-management. Participants described a range of difficul-

ties regarding self-management of their condition, again often linked to inadequate or conflict-

ing information.

2a. Helplessness and incompetence. Due to its non-atherosclerotic nature and in the absence

of traditional CVD risk factors, SCAD left people feeling helpless in managing their condition:

They noted that SCAD-related heart attack is “harder to manage because you can’t blame it on
things you can change” and “there’s no way you can fix it by the normal heart attack strategies”.
This lack of control created fear:

“normally with a heart attack, you get back to exercise, eat right, and you can fix this. But
with SCAD I thought ‘how am I going to fix this? How am I going to help myself?’ I didn’t
know, so that’s why I was frightened”.

2b. Hypervigilance about physical symptoms. Participants indicated that since their SCAD

they had become highly focussed on their body and physical symptoms, including racing

pulse, irregular heartbeat, and chest pain. Many had experienced “shocking and persistent chest
pain” since the SCAD, noting that this was “very disconcerting”. Many had become “hyper-alert
and hyper-sensitive to anything that happened in my body”. They commented that this hyper-

vigilance was “tiring” and “made me feel like I was probably seen as a hypochondriac”. Side-

effects of medications sometimes mimicked signs or symptoms of heart attack, exacerbating

fear and concern: “all that sensation around your chest, and heartburn, it just freaks you out”.
Some participants had decided to stop taking certain medications due to the intensity of side

effects.
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2c. Fears and confusion resuming usual activities and exercise. The issue of when and how to

resume usual activities and exercise was a great concern for participants, with a lot of confu-

sion and fear related to doing any type of physical or strenuous activity. Many commented

that they avoided activities, often asking themselves “is this the thing that is going to kill me?”.
Fears related to extreme levels of exercise such as hiking and bike-riding, as well as more

minor activities such as lifting children, doing housework or gardening, and doing moderate

activities such as walking or jogging. Many commented that they had previously been “very
independent” but now “have to rely on other people to do the most basic things”, which often

caused frustration “because you can’t do what you used to do”. The constant internal question-

ing around whether or not to resume certain activities, or to undertake certain tasks, was par-

ticularly frustrating for some people.

“It’s that constant analysis about whether something you want to do is something that you
can or should do. Whereas before you’d just go and do it, without a second thought. It is a big
adjustment””

Again participants often compared themselves to non-SCAD heart attack counterparts.

“my friends who had (a traditional heart attack), they have healed and are living their life,
they’re running, they’re doing all the things they used to do. Whereas I’m still a bit timid
about getting back to that kind of physicality in my life. So that’s what I’ve found the hardest”

2d. Concerns about medications. Several participants were overwhelmed and upset about

the number of medications they had to take, with many commenting that they had never

taken medications prior to SCAD and that it was “a big adjustment” and “really upsetting”.
Many expressed concerns and confusion about their medication regime due to their percep-

tion that that these traditional CVD risk-lowering medications were not relevant for them:

“why am I on cholesterol medication when I don’t have a cholesterol problem?”. Some were con-

cerned that prescribed blood thinning medications were contraindicated: “you don’t want a
drug like aspirin that’s going to encourage bleeding”.

Lack of knowledge about SCAD amongst primary care physicians exacerbated medication

concerns: “nobody has any idea, they push you to the side and go ‘Here, take this medication,

you’ll be fine’” and “they put you on the quintuplet thing of the usual bypass meds". Some people

had made their own decisions to stop taking certain “unnecessary” medications:

“I decided to come off the medication. You feel a little bit like you’re doing your own research
and making your own decisions. That’s what I’ve been doing anyway”

“I said to my GP ‘look, I don’t need to be on these statins, my cholesterol is fine, this is not an
atherosclerotic event. I’m not taking them’. And he said: ‘I can understand, yeah stop’. So I
was off them within a week”

Many participants talked about physical symptoms which they attributed to side effects of

medications. These commonly included breathlessness, fatigue, weight gain, memory prob-

lems and “brain fog”, which were often attributed to medications for blood pressure and cho-

lesterol, including beta-blockers and statins. Less common symptoms included indigestion,

neck pain, difficulty swallowing, nightmares and mood swings. A handful of women also

highlighted difficulty in managing menstruation due to blood thinning medication, stating

“periods are impossible to manage”.
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Major theme 3: Family impacts. Several participants were dealing with concerns related

to family members, including their potential risk of SCAD, emotional impacts, difficulties

managing family responsibilities, and over-protectiveness of family members.

3a. Concerns about SCAD risk in family members. In light of known genetic links in SCAD,

participants raised concerns about their children’s risk of SCAD, with concerns for their chil-

dren often outweighing their own personal fears: “My biggest worry is not my life, it’s theirs, it’s
my kids.” Concerns for their adult daughters and pregnancy were raised, given that SCAD is

associated with peripartum status. “I’m very worried about my two daughters when they have
children, and beyond, it’s a big concern”.

3b. Worry about emotional impacts on family. Participants talked about worry and concern

experienced by family members, who were “stressed and anxious because I’d had a heart
attack”. These concerns were greatest for those with young children and were particularly

acute for women who had been the major caregiver in the family: “you’re the mum, you’re the
one who does everything, you’re not meant to be sick”. Concerns about the consequences for

children who had witnessed the event were also raised: “they were terrified and panicked” and

“they’ve seen things that teenagers shouldn’t have to see”. The mental health impacts of SCAD

had put additional stress on family members: “With the emotional roller coaster that I have, my
husband feels like he’s walking on eggshells the whole time. He doesn’t know which (me) he’s
going to get. It’s hard for him”.

3c. Difficulty managing family responsibilities. Participants talked about the stress of multi-

ple roles and difficulties managing family responsibilities in the aftermath of the SCAD:

“All the internal pressures of life still continue: running a house, managing the kids, budgeting,
that just continues. So often you think ‘I just need a break. I just need to recover. I just need
some time, some space’. And you don’t get any of that. For me it’s been pretty bumpy”

For some, SCAD had created tensions in the family related to household tasks and other

changes, with some commenting the SCAD had put “extra burden” on other family members.

3d. Over-protectiveness. For some participants, family members, sometimes including

young children, had become over-protective. Some talked about being “wrapped in cotton
wool”, “being monitored”, and “fussed over”, and feeling “they were treating me like I was frag-
ile”. Some stated that this was frustrating: “It frustrates me sometimes, you do get a bit angry,

you want your independence”.
3e. Decisions regarding future pregnancy. For a small number of participants, SCAD had

impacted on future decisions about pregnancy and having children: “We were just starting to
think about trying for a second child, and my cardiologist has said that’s out of the picture now.

So that’s been a big emotional burden that we’ve had to come to terms with.

Major theme 4: Impacts on work life. 4a. Reduced ability to work. SCAD impacted nega-

tively on work in a variety of ways. Some participants had missed new work opportunities,

while others had reduced or modified work hours or tasks to reduce their work pressure since

the SCAD. Some had retired or stopped paid work, noting either that their work capacity had

decreased: “I can’t do what I used to do, which is hard to accept”, or that they had brought

retirement forward: “I used it as an excuse really”. Others felt they had returned to work too

early and were not ready, or would have preferred to work less but were not in a position to do

so. Related to work impacts, participants also talked about the financial impacts of SCAD:

“there’s a financial impact, a massive one. The financial impact was just terrible”
4b. Concerns about work performance. Participants worried that they were not performing

as well at work compared to pre-SCAD, or were left questioning their ability: “It definitely
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makes me question whether I can give as much as I used to, to my workplace” and “can I seriously
give my job my best now?”

Major theme 5: Information and supports. As noted, a lack of information was an over-

arching theme that permeated all discussions and impacted on all other areas. Specific themes

related to information and supports emerged, including a reliance on the internet, shortcom-

ings of CR programs for SCAD patients, and preferred supports.

5a. Reliance on the internet. As they were rarely provided with information from health pro-

fessionals, participants relied heavily on the internet for information during early recovery: “if
it wasn’t for Google, I wouldn’t have known anything. I would have been literally on my own”
and “You become obsessed about searching on the internet; I was obsessed about reading every-
thing I could about it”

In their search for information online, participants often named the Victor Chang Cardiac

Research Institute website and the MAYO Clinic website as their preferred sources of credible

information. The Australian SCAD Research Inc. Facebook group was also highlighted as

being helpful, particularly for inspiration and information: “It’s a wealth of information”, and

for feeling that you are not alone in having had SCAD: “to hear from people who have had simi-
lar experiences” and “it’s that bit of encouragement, that there is light at the end of the tunnel”.
While social media, including Facebook, was useful for obtaining information, most partici-

pants did not gain emotional support through this medium: “you gather information, but emo-
tional support, no”.

5b. Shortcomings of cardiac rehabilitation programs. Most participants had either chosen

not to attend CR as they did not think it would be relevant for them, had been advised by a

health professional not to attend as it “wasn’t suitable”, or it was not made available to them. A

small number of participants had attended CR and most had found it to be irrelevant to their

needs: “it’s very annoying because lots of things they’re saying and advising you, it’s not relevant
for you”. Limited knowledge amongst CR staff undermined participants’ confidence: “You lose
all faith in them and in everything they tell you”. Participants commented on the older age and

poorer health of the other CR attendees, which highlighted their feelings of lack of belonging

and isolation, and left them feeling like “a fish out of water”. On the whole participants noted

that traditional CR “doesn’t cater for SCAD” and “the information you receive is not relevant.”
Many commented that they needed SCAD-specific CR: “I would like to see some sort of rehab
program for SCAD patients”. Only a handful of participants who had attended CR had found a

few aspects of it to be helpful.

5c. Preferences for support group. When asked about support preferences, participants stated

that being with other SCAD survivors would be beneficial, both for information exchange and

emotional support: “being able to talk about it with people who are going through the same
thing, exchanging information, share your fears and worries, that would be very, very useful”.
They noted that it would be beneficial to have contact with people who have recovered and

resumed their usual activities and exercise, for inspiration and support: “that light at the end of
the tunnel, that it’s not all doom and gloom” and “having others who have gone through it is by
far one of the greatest supports, because they have lived it. The more of the stories you can hear,
the more you get the big picture”. Participants specifically noted that a support group would be

helpful, particularly with facilitation by a health professional and/or SCAD survivor.

5d. The need for information and support in hospital. Participants commented of the need

for more emotional support in hospital, including being warned about the stressfulness of the

recovery period: “The emotional side of it, I think it needed to be talked about a bit more in hos-
pital, before going home”. Participants also suggested that information about likely emotional

impacts of SCAD should be provided on discharge from hospital, together with referral for

emotional support with counsellors specialising in SCAD:
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“You need to be given something as you leave that tells you that you are possibly going to suf-
fer anxiety, you’re going to have an emotional rollercoaster because of this. There’s not enough
information as you leave hospital”.

Other suggestions included: “a brochure with phone numbers of counsellors you can talk to
who are specialists in SCAD” and “an organisation that specialises in the emotional impacts of
SCAD, that would be empowering”.

Discussion

The present study has identified several major themes and sub-themes related to psychosocial

impacts of a SCAD-related heart attack for survivors. The over-arching theme of lack of infor-
mation impacts on all areas, highlighting the way in which lack of knowledge about and under-

standing of SCAD amongst health professionals results in insufficient provision of

information and support to SCAD survivors, exacerbating the emotional impacts of SCAD.

While lack of adequate information has been reported previously [10], our study goes further

by demonstrating its impacts on SCAD survivors’ emotional wellbeing and overall recovery.

Amongst the most challenging emotional impacts was uncertainty about SCAD, including

diagnosis, treatment options, return to daily living and physical activity, prognosis, and risks

of another event. This finding reinforces that of the only other qualitative study in this field,

which similarly identified navigating uncertainty as a major challenge for SCAD survivors

[22]. The importance of uncertainty in illness has received considerable attention over the past

three decades and has been investigated in both cardiac [25, 26] and non-cardiac [27] chronic

conditions. Mischel’s Model of Uncertainty in Illness proposes that uncertainty results when

the patient is unable to determine the meaning of the illness or diagnosis, or is unable to accu-

rately predict the likely trajectory and outcomes [28]. Uncertainty is particularly high in ill-

nesses with unclear diagnoses, treatments and management guidelines, and in those with high

risk of recurrence [25, 27, 28]. It is not surprising, therefore, that uncertainty is high following

SCAD given its relative rarity, unclear cause and trajectory, lack of consistent guidelines for

management, and high recurrence rate [3, 13, 19]. Uncertainty is associated with lack of infor-

mation provision, and leads to reduced capacity for self-management, poor quality of life, and

increased risk of depression [25, 26, 29]. Such uncertainty was clearly evident in our focus

group findings: participants were left feeling confused and helpless in their self-management

efforts, with a sense of having little control over their risk of another event.

The broader array of emotions experienced by SCAD survivors in our study can be catego-

rised and understood within Self-Determination Theory (SDT), which has gained increasing

attention in relation to the self-management of chronic conditions [30, 31]. According to SDT,

personal wellbeing and effective self-management involves the fulfilment of three basic psy-

chological needs: autonomy, competence and relatedness. Autonomy involves having control

over one’s behaviour and choices in life; competence involves having a sense of mastery and

efficacy; and relatedness involves feeling accepted and understood [30, 31]. Our findings show

that each of these three areas is threatened following SCAD. First, there is a threat to auton-
omy: participants felt a loss of control over their body and their health, and a loss of freedom to

be the person they had previously been and to live as they had previously lived. That SCAD

cannot be managed through lifestyle change exacerbates feelings of helplessness in being

unable to ‘fix’ the condition or actively minimise the risk of recurrence. Second, a sense of

incompetence arises: participants felt confused, anxious, fearful, vulnerable, frustrated,

depressed and, as already noted, extremely uncertain. Consequently, there is an eroding of pre-

viously intact self-confidence and self-esteem, resulting in a lack of mastery and efficacy to
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manage the condition and other aspects of life. Third, there is a lack of relatedness: participants

felt unsupported, invalidated, misunderstood and isolated, largely due to a lack of understand-

ing of SCAD amongst health professionals and within the general community.

Our findings also highlight loss of one’s previous lifestyle, and grief associated with that

loss, as a major impact of SCAD. Reconciling pre- and post-SCAD identities has been identi-

fied previously as a major challenge faced by SCAD survivors [22]. Qualitative studies involv-

ing non-SCAD cardiac-event survivors have also highlighted the importance of loss and grief

[32, 33], changes in identity [34], and worries about getting back to one’s previous sense of self

[35]. The loss and grief that occurs in chronic illness has been documented since the 1990s

[36]. Illness-related losses have been shown to fall into eight distinct categories, namely: loss of

bodily function, loss of roles, loss of relationships, loss of activities, loss of an autonomous life,

loss of identity, loss of a life imagined, and loss of uplifting emotions [36]. All these losses were

articulated by participants in our study. It is important that health professionals acknowledge

the losses associated with chronic illness to optimise coping and recovery [36].

Loss of roles and relationships were also evident in reported impacts on work and family

life, further extending our understanding of the social impacts of SCAD. Concerns about work

capacity were common, and often led to SCAD survivors reducing work time, retiring from

the workforce, or feeling inadequate in their work role. Participants also noted their challenges

in maintaining parental and household responsibilities, largely due to physical impacts of the

condition, most notably extreme fatigue. Worries about the impacts of their health condition

on their family were also common, particularly anxiety and stress placed on partners and chil-

dren due to the sudden and unpredictable nature of the acute event and the condition, rein-

forcing the findings of the earlier interview study [22]. Negative impacts on both family and

work life have also been reported in qualitative studies of non-SCAD cardiac-event survivors

[33].

Clinical implications

The intense emotional impacts of SCAD could be ameliorated through improved provision of

information and coherent collaborative care from the healthcare system. Evidence shows that

uncertainty can be lessened through the provision of clear and relevant information as well as

by health professionals showing confidence in treating the illness [25, 28]. SCAD survivors

need consensus regarding management of SCAD, including the role of medications, and

guidelines for resumption of activities. A recent systematic review focusing on SCAD recovery

similarly reported a need for guidance on resuming physical activity [17]. The current situa-

tion involving inadequate and conflicting information and advice has left SCAD survivors

floundering, often leading them to unnecessarily limit their activities, avoid physical exertion

and situations which might arouse intense emotions, and abandon prescribed medication

regimes. Consistent with previous findings [10], participants commonly turned to the internet

in their generally unsuccessful attempts to understand and manage their condition. The pres-

ent findings also highlight the inadequacy of traditional CR programs for SCAD survivors,

pointing to the need for SCAD-tailored CR programs, supporting previous qualitative [22]

and quantitative studies [17, 18]. Preliminary evidence suggests that SCAD-tailored CR can

improve exercise capacity and psychosocial wellbeing, and provide an avenue for referrals to

psychological support [37].

Indeed, the findings of the present study point to a clear and urgent need for provision of

psychosocial support for SCAD survivors. This again reiterates the findings of a systematic

review that reported high levels of distress in SCAD survivors [17]. SCAD survivors need an

opportunity to express their fears and concerns, and to be validated and emotionally supported
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in their recovery. Given the high re-event rate [3, 38, 39], fear of recurrence is a valid and ratio-

nal concern, and SCAD survivors need the space to express and explore their anxiety around

this issue. While fear of recurrence or death have also been reported amongst non-SCAD car-

diac-event survivors [33, 40], it is possible that these concerns are more intense in the face of

SCAD’s relatively high recurrence rate. Acceptance and Commitment Therapy (ACT) may be

an appropriate approach for assisting survivors in this regard [41]. Psychological counselling

could also assist in identifying appropriate protective behaviours and addressing self-imposed

and possibly irrational restrictions to their lifestyle, including those regarding physical activity

and exercise. Cognitive behaviour therapy (CBT) and meta-cognitive therapy have both been

identified as appropriate and effective strategies for supporting non-SCAD cardiac-event sur-

vivors in their recovery [42–44] and are likely to be equally relevant for SCAD survivors. A

recent pilot study of a CBT-based program for SCAD survivors showed promising results in

reducing anxiety and depression [45]. A CBT-based program designed specifically to address

uncertainty management and coping in chronic obstructive pulmonary disease patients could

also have applicability for SCAD patients [46]. Participants in our study expressed a desire for

group support, noting that they would benefit from the experience and wisdom of fellow

SCAD survivors, particularly those who are further along in their recovery and can therefore

provide guidance, encouragement, and inspiration. Benefits of support groups for people with

rare diseases are well documented and include, most notably, the importance of meeting and

sharing with others with similar experiences, feeling safe to openly express one’s feelings,

learning coping skills, and feeling empowered and hopeful [47].

Conclusion

The present qualitative study has extended previous quantitative investigations of SCAD survivors

by providing a more in-depth understanding of the complex, inter-related and often completely

overwhelming emotional impacts of an acute SCAD event. The study highlights lack of informa-

tion as an over-arching issue which exacerbates all other psychosocial impacts, magnifying SCAD

survivors’ emotional distress and self-management challenges. The findings point to the urgent

need for a coherent approach to information provision, development and delivery of SCAD-spe-

cific CR programs, and provision of psychosocial support programs for SCAD survivors. The

findings of the present study will be used to develop a questionnaire for use in a larger survey of

Australian SCAD survivors, which will quantify the prevalence of the psychosocial impacts pre-

sented here. Future studies could also investigate differences between SCAD and non-SCAD car-

diac event survivors to further understand the unique experiences of SCAD survivors.

Author Contributions

Conceptualization: Barbara M. Murphy, Robert M. Graham, Alun C. Jackson.

Formal analysis: Barbara M. Murphy, Michelle C. Rogerson, Alun C. Jackson.

Investigation: Barbara M. Murphy, Michelle C. Rogerson, Stephanie Hesselson, Siiri E. Iis-

maa, Robert M. Graham, Alun C. Jackson.

Methodology: Barbara M. Murphy, Michelle C. Rogerson, Stephanie Hesselson.

Project administration: Stephanie Hesselson.

Writing – original draft: Barbara M. Murphy.

Writing – review & editing: Barbara M. Murphy, Michelle C. Rogerson, Stephanie Hesselson,

Siiri E. Iismaa, Robert M. Graham, Alun C. Jackson.

PLOS ONE Psychosocial impacts of SCAD

PLOS ONE | https://doi.org/10.1371/journal.pone.0273978 September 6, 2022 15 / 18

https://doi.org/10.1371/journal.pone.0273978


References
1. Low TT, Houdmont M, Sim HW, Chan KH, Loh PH, Loh JP. Spontaneous coronary artery dissection:

clinical implications and diagnostic challenges. Overlooked and underappreciated in Asia? Clin Cardiol.

2020; 43(11):1240–1247. https://doi.org/10.1002/clc.23484 PMID: 33079391

2. Saw J, Aymong E, Mancini GB, Sedlak T, Starovoytov A, Ricci D. Nonatherosclerotic coronary artery

disease in young women. Can J Cardiol. 2014; 30(7):814–819. https://doi.org/10.1016/j.cjca.2014.01.

011 PMID: 24726091

3. Hayes SN, Kim ESH, Saw J, Adlam D, Arslanian-Engoren C, Economy KE, et al: Spontaneous coro-

nary artery dissection: Current state of the science: A scientific statement from the American Heart

Association. Circulation. 2018; 137(19):e523–e557. https://doi.org/10.1161/CIR.0000000000000564

PMID: 29472380

4. Graham RM, McGrath-Cadell L, Muller DWM, Holloway CJ. The mystery and enigma of spontaneous

coronary artery dissection. Heart Lung Circ. 2018; 27(4):401–405. https://doi.org/10.1016/S1443-9506

(18)30060-X PMID: 29501270

5. Gilhofer TS, Saw J. Spontaneous coronary artery dissection: a review of complications and manage-

ment strategies. Expert Rev Cardiovasc Ther. 2019; 17(4):275–291. https://doi.org/10.1080/14779072.

2019.1598261 PMID: 30957570

6. McGrath-Cadell L, McKenzie P, Emmanuel S, Muller DWM, Graham RM, Holloway CJ. Outcomes of

patients with spontaneous coronary artery dissection. Open Heart. 2016; 3(2):e000491. https://doi.org/

10.1136/openhrt-2016-000491 PMID: 27621835

7. Maas A, Bouatia-Naji N, Persu A, Adlam D. Spontaneous coronary artery dissections and fibromuscular

dysplasia: Current insights on pathophysiology, sex and gender. Int J Cardiol. 2019; 286:220–225.

https://doi.org/10.1016/j.ijcard.2018.11.023 PMID: 30448113

8. Iismaa SE, Hesselson S, McGrath-Cadell L, Muller DW, Fatkin D, Giannoulatou E, et al. Spontaneous

coronary artery dissection and fibromuscular dysplasia: Vasculopathies with a predilection for women.

Heart Lung Circ. 2021; 30(1):27–35. https://doi.org/10.1016/j.hlc.2020.05.110 PMID: 32713767

9. Yip A, Saw J. Spontaneous coronary artery dissection—A review. J Cardiovasc Diag Ther. 2015; 5

(1):37–48. https://doi.org/10.3978/j.issn.2223-3652.2015.01.08 PMID: 25774346

10. Wagers TP, Stevens CJ, Ross KV, Leon KK, Masters KS. Spontaneous coronary artery dissection

(SCAD): Female survivors’ experiences of stress and support. J Cardiopulm Rehabil Prev. 2018; 38

(6):374–379. https://doi.org/10.1097/HCR.0000000000000330 PMID: 29939880

11. Smaardijk VR, Mommersteeg PMC, Kop WJ, Adlam D, Maas A. Psychological and clinical characteris-

tics of female patients with spontaneous coronary artery dissection. Neth Heart J. 2020; 28(9):485–491.

https://doi.org/10.1007/s12471-020-01437-7 PMID: 32500434

12. Tweet MS, Hayes SN, Codsi E, Gulati R, Rose CH, Best PJM. Spontaneous coronary artery dissection

associated with pregnancy. J A Coll Cardiol. 2017; 70(4):426–435. https://doi.org/10.1016/j.jacc.2017.

05.055 PMID: 28728686

13. Hayes SN, Tweet MS, Adlam D, Kim ESH, Gulati R, Price JE, et al. Spontaneous coronary artery dis-

section: JACC state-of-the-art review. J Am Coll Cardiol. 2020; 76(8):961–984. https://doi.org/10.1016/

j.jacc.2020.05.084 PMID: 32819471

14. Liang JJ, Tweet MS, Hayes SE, Gulati R, Hayes SN. Prevalence and predictors of depression and anxi-

ety among survivors of myocardial infarction due to spontaneous coronary artery dissection. J Cardio-

pulm Rehabil Prev. 2014; 34(2):138–142. https://doi.org/10.1097/HCR.0000000000000030 PMID:

24280906

15. Edwards KS, Vaca KC, Naderi S, Tremmel JA. Patient-reported psychological distress after spontane-

ous coronary artery dissection: Evidence for post-traumatic stress. J Cardiopulm Rehabil Prev. 2019;

39(5):E20–e23. https://doi.org/10.1097/HCR.0000000000000460 PMID: 31343583

16. Saw JWL, Starovoytov A, Birnie T, Prakash R, Heydari-Kamjani M, Isserow S, et al. Comparison of psy-

chosocial questionnaires between spontaneous coronary artery dissection (SCAD) and non-SCAD pop-

ulations undergoing cardiac rehabilitation program after myocardial infarction. J Am Coll Cardiol. 2016;

67(13 Supp):1936.

17. Neubeck L, McHale S, Ross M, MacGillivray S, Galbraith M, Hanson C. Spontaneous coronary artery

dissection: a systematic review of physical and psychosocial recovery following discharge from hospital.

Eur J Cardiovasc Nurs. 2022:zvac009. https://doi.org/10.1093/eurjcn/zvac009 PMID: 35290455

18. Murugiah K, Chen L, Dreyer RP, Bouras G, Safdar B, Khera R, et al. Health status outcomes after spon-

taneous coronary artery dissection and comparison with other acute myocardial infarction: The VIRGO

experience. PloS One. 2022; 17(3):e0265624–e0265624. https://doi.org/10.1371/journal.pone.

0265624 PMID: 35320296

PLOS ONE Psychosocial impacts of SCAD

PLOS ONE | https://doi.org/10.1371/journal.pone.0273978 September 6, 2022 16 / 18

https://doi.org/10.1002/clc.23484
http://www.ncbi.nlm.nih.gov/pubmed/33079391
https://doi.org/10.1016/j.cjca.2014.01.011
https://doi.org/10.1016/j.cjca.2014.01.011
http://www.ncbi.nlm.nih.gov/pubmed/24726091
https://doi.org/10.1161/CIR.0000000000000564
http://www.ncbi.nlm.nih.gov/pubmed/29472380
https://doi.org/10.1016/S1443-9506%2818%2930060-X
https://doi.org/10.1016/S1443-9506%2818%2930060-X
http://www.ncbi.nlm.nih.gov/pubmed/29501270
https://doi.org/10.1080/14779072.2019.1598261
https://doi.org/10.1080/14779072.2019.1598261
http://www.ncbi.nlm.nih.gov/pubmed/30957570
https://doi.org/10.1136/openhrt-2016-000491
https://doi.org/10.1136/openhrt-2016-000491
http://www.ncbi.nlm.nih.gov/pubmed/27621835
https://doi.org/10.1016/j.ijcard.2018.11.023
http://www.ncbi.nlm.nih.gov/pubmed/30448113
https://doi.org/10.1016/j.hlc.2020.05.110
http://www.ncbi.nlm.nih.gov/pubmed/32713767
https://doi.org/10.3978/j.issn.2223-3652.2015.01.08
http://www.ncbi.nlm.nih.gov/pubmed/25774346
https://doi.org/10.1097/HCR.0000000000000330
http://www.ncbi.nlm.nih.gov/pubmed/29939880
https://doi.org/10.1007/s12471-020-01437-7
http://www.ncbi.nlm.nih.gov/pubmed/32500434
https://doi.org/10.1016/j.jacc.2017.05.055
https://doi.org/10.1016/j.jacc.2017.05.055
http://www.ncbi.nlm.nih.gov/pubmed/28728686
https://doi.org/10.1016/j.jacc.2020.05.084
https://doi.org/10.1016/j.jacc.2020.05.084
http://www.ncbi.nlm.nih.gov/pubmed/32819471
https://doi.org/10.1097/HCR.0000000000000030
http://www.ncbi.nlm.nih.gov/pubmed/24280906
https://doi.org/10.1097/HCR.0000000000000460
http://www.ncbi.nlm.nih.gov/pubmed/31343583
https://doi.org/10.1093/eurjcn/zvac009
http://www.ncbi.nlm.nih.gov/pubmed/35290455
https://doi.org/10.1371/journal.pone.0265624
https://doi.org/10.1371/journal.pone.0265624
http://www.ncbi.nlm.nih.gov/pubmed/35320296
https://doi.org/10.1371/journal.pone.0273978


19. Saw J, Humphries K, Aymong E, Sedlak T, Prakash R, Starovoytov A, et al. Spontaneous coronary

artery dissection: Clinical outcomes and risk of recurrence. J Am Coll Cardiol. 2017; 70(9):1148–1158.

https://doi.org/10.1016/j.jacc.2017.06.053 PMID: 28838364

20. Smaardijk VR, Mommersteeg PMC, Kop WJ, Pellegrini D, van Geuns R-J, Maas AHEM. Psychological

and clinical characteristics of patients with spontaneous coronary artery dissection: A case-control

study. Int J Cardiol. 2021; 323:1–6.

21. Lindor RA, Tweet MS, Goyal KA, Lohse CM, Gulati R, Hayes SN, et al. Emergency department presen-

tation of patients with spontaneous coronary artery dissection. J Emerg Med. 2017; 52(3):286–291.

https://doi.org/10.1016/j.jemermed.2016.09.005 PMID: 27727035

22. Bouchard K, Coutinho T, Reed J, Lalande K, Tarannum CN, So D, et al. Recovering from spontaneous

coronary artery dissection: Patient-reported challenges and rehabilitative intervention needs. Health

Psychol. 2021; 40(7):472–479. https://doi.org/10.1037/hea0001086 PMID: 34435799

23. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006; 3(2):77–101.

24. Murphy B, Cockburn J, Murphy M. Focus groups in health research. Health Prom J Aust. 1992; 2:37–

40.

25. Chen TY, Kao CW, Cheng SM, Chang YC. Uncertainty and depressive symptoms as mediators of qual-

ity of life in patients with heart failure. PLoS One. 2018; 13(11):e0205953. https://doi.org/10.1371/

journal.pone.0205953 PMID: 30427855

26. Giammanco MD, Gitto L. Coping, uncertainty and health-related quality of life as determinants of anxi-

ety and depression on a sample of hospitalized cardiac patients in Southern Italy. Qual Life Res. 2016;

25(11):2941–2956. https://doi.org/10.1007/s11136-016-1323-5 PMID: 27245776

27. Fernandez-Araque A, Gomez-Castro J, Giaquinta-Aranda A, Verde Z, Torres-Ortega C. Mishel’s model

of uncertainty describing categories and subcategories in fibromyalgia patients, a scoping review. Int J

Environ Res Public Health. 2020; 17(11):3756. https://doi.org/10.3390/ijerph17113756 PMID:

32466421

28. Mishel MH. Reconceptualization of the uncertainty in illness theory. Image J Nurs Sch. 1990; 22

(4):256–262. https://doi.org/10.1111/j.1547-5069.1990.tb00225.x PMID: 2292449

29. An Y, Zhang Y, Wang L, Chen C, Fan X. The relationship between uncertainty in illness and quality of

life in patients with heart failure: Multiple mediating effects of perceived stress and coping strategies. J

Cardiovasc Nurs. 2022; 37(3):257–265. https://doi.org/10.1097/JCN.0000000000000799 PMID:

33764941

30. Ryan RM, Deci EL. Self-determination theory: Basic psychological needs in motivation, development,

and wellness. United States of America: Guilford Press; 2017.

31. Eassey D, Reddel HK, Ryan K, Smith L. ‘It is like learning how to live all over again’ A systematic review

of people’s experiences of living with a chronic illness from a self-determination theory perspective.

Health Psychol Behav Med. 2020; 8(1):270–291. https://doi.org/10.1080/21642850.2020.1794879

PMID: 34040872

32. Doiron-Maillet N, Meagher-Stewart D. The uncertain journey: women’s experiences following a myocar-

dial infarction. Can J Cardiovasc Nurs. 2003; 13(2):14–23. PMID: 12802834

33. Higgins RO, Murphy BM, Nicholas A, Worcester MU, Lindner H. Emotional and adjustment issues

faced by cardiac patients seen in clinical practice: a qualitative survey of experienced clinicians. J Cardi-

opulm Rehabil Prev. 2007; 27(5):291–297. https://doi.org/10.1097/01.HCR.0000291296.62894.e5

PMID: 17885507

34. Fleury J, Sedikides C, Lunsford V. Women’s experience following a cardiac event: The role of the self in

healing. J Cardiovasc Nurs. 2001; 15(3):71–82. https://doi.org/10.1097/00005082-200104000-00006

PMID: 12968772

35. Thompson DR, Ersser SJ, Webster RA. The experiences of patients and their partners 1 month after a

heart attack. J Adv Nurs. 1995; 22(4):707–714. https://doi.org/10.1046/j.1365-2648.1995.22040707.x

PMID: 8708190

36. Ahlström G. Experiences of loss and chronic sorrow in persons with severe chronic illness. J Clin Nurs.

2007; 16(3a):76–83. https://doi.org/10.1111/j.1365-2702.2006.01580.x PMID: 17518872

37. Chou AY, Prakash R, Rajala J, Birnie T, Isserow S, Taylor CM, et al. The first dedicated cardiac rehabili-

tation program for patients with spontaneous coronary artery dissection: Description and initial results.

Can J Cardiol. 2016; 32(4):554–560. https://doi.org/10.1016/j.cjca.2016.01.009 PMID: 26923234

38. Gad MM, Mahmoud AN, Saad AM, Bazarbashi N, Ahuja KR, Karrthik AK, et al. Incidence, clinical pre-

sentation, and causes of 30-day readmission following hospitalization with spontaneous coronary artery

dissection. JACC Cardiovasc Interv. 2020; 13(8):921–932. https://doi.org/10.1016/j.jcin.2019.12.033

PMID: 32327089

PLOS ONE Psychosocial impacts of SCAD

PLOS ONE | https://doi.org/10.1371/journal.pone.0273978 September 6, 2022 17 / 18

https://doi.org/10.1016/j.jacc.2017.06.053
http://www.ncbi.nlm.nih.gov/pubmed/28838364
https://doi.org/10.1016/j.jemermed.2016.09.005
http://www.ncbi.nlm.nih.gov/pubmed/27727035
https://doi.org/10.1037/hea0001086
http://www.ncbi.nlm.nih.gov/pubmed/34435799
https://doi.org/10.1371/journal.pone.0205953
https://doi.org/10.1371/journal.pone.0205953
http://www.ncbi.nlm.nih.gov/pubmed/30427855
https://doi.org/10.1007/s11136-016-1323-5
http://www.ncbi.nlm.nih.gov/pubmed/27245776
https://doi.org/10.3390/ijerph17113756
http://www.ncbi.nlm.nih.gov/pubmed/32466421
https://doi.org/10.1111/j.1547-5069.1990.tb00225.x
http://www.ncbi.nlm.nih.gov/pubmed/2292449
https://doi.org/10.1097/JCN.0000000000000799
http://www.ncbi.nlm.nih.gov/pubmed/33764941
https://doi.org/10.1080/21642850.2020.1794879
http://www.ncbi.nlm.nih.gov/pubmed/34040872
http://www.ncbi.nlm.nih.gov/pubmed/12802834
https://doi.org/10.1097/01.HCR.0000291296.62894.e5
http://www.ncbi.nlm.nih.gov/pubmed/17885507
https://doi.org/10.1097/00005082-200104000-00006
http://www.ncbi.nlm.nih.gov/pubmed/12968772
https://doi.org/10.1046/j.1365-2648.1995.22040707.x
http://www.ncbi.nlm.nih.gov/pubmed/8708190
https://doi.org/10.1111/j.1365-2702.2006.01580.x
http://www.ncbi.nlm.nih.gov/pubmed/17518872
https://doi.org/10.1016/j.cjca.2016.01.009
http://www.ncbi.nlm.nih.gov/pubmed/26923234
https://doi.org/10.1016/j.jcin.2019.12.033
http://www.ncbi.nlm.nih.gov/pubmed/32327089
https://doi.org/10.1371/journal.pone.0273978


39. Virk HUH, Tripathi B, Kumar V, Lakhter V, Khan MS, Ijaz SH, et al. Causes, trends, and predictors of

90-day readmissions after spontaneous coronary artery dissection. Am J Cardiol. 2019; 124(9):1333–

1339.

40. Iles-Smith H, Deaton C, Campbell M, Mercer C, McGowan L. The experiences of myocardial infarction

patients readmitted within six months of primary percutaneous coronary intervention. J Clin Nurs. 2017;

26(21–22):3511–3518. https://doi.org/10.1111/jocn.13715 PMID: 28042893

41. Rashidi A, Whitehead L, Newson L, Astin F, Gill P, Lane DA, et al. The role of acceptance and commit-

ment therapy in cardiovascular and diabetes healthcare: A scoping review. Int J Environ Res Public

Health. 2021; 18(15):8126. https://doi.org/10.3390/ijerph18158126 PMID: 34360420

42. Ski CF, Jelinek M, Jackson AC, Murphy BM, Thompson DR. Psychosocial interventions for patients

with coronary heart disease and depression: A systematic review and meta-analysis. Eur J Cardiovasc

Nurs. 2016; 15(5):305–316. https://doi.org/10.1177/1474515115613204 PMID: 26475227

43. Jackson A, Murphy B, Higgins R, Ski CF, Thompson DR. Psychosocial interventions to support psycho-

logical recovery in cardiac patients. In: Byrne D, Alvarenga M, Editors. Handbook of Psychocardiology.

Singapore: Springer; 2015. https://doi.org/10.1007/978-981-4560-53-5_47-1

44. Wells A, Reeves D, Capobianco L, Heal C, Davies L, Heagerty A, et al. Improving the effectiveness of

psychological interventions for depression and anxiety in cardiac rehabilitation: PATHWAY-A single-

blind, parallel, randomized, controlled trial of group metacognitive therapy. Circulation. 2021; 144

(1):23–33. https://doi.org/10.1161/CIRCULATIONAHA.120.052428 PMID: 34148379

45. Vaca KC, Tremmel JA, Edwards KS. Preliminary support for group cognitive behavioral therapy (CBT)

to reduce psychological distress in patients with spontaneous coronary artery dissection (SCAD). J Clin

Psychol Med Settings. 2021; 28(4):826–832. https://doi.org/10.1007/s10880-021-09803-2 PMID:

34241761

46. Jiang X, He G. Effects of an uncertainty management intervention on uncertainty, anxiety, depression,

and quality of life of chronic obstructive pulmonary disease outpatients. Res Nurs Health. 2012; 35

(4):409–418. https://doi.org/10.1002/nur.21483 PMID: 22511399

47. Delisle VC, Gumuchian ST, Rice DB, Levis AW, Kloda LA, Körner A, et al. Perceived benefits and fac-

tors that influence the ability to establish and maintain patient support groups in rare diseases: A scop-

ing review. Patient. 2017; 10(3):283–293. https://doi.org/10.1007/s40271-016-0213-9 PMID: 28004275

PLOS ONE Psychosocial impacts of SCAD

PLOS ONE | https://doi.org/10.1371/journal.pone.0273978 September 6, 2022 18 / 18

https://doi.org/10.1111/jocn.13715
http://www.ncbi.nlm.nih.gov/pubmed/28042893
https://doi.org/10.3390/ijerph18158126
http://www.ncbi.nlm.nih.gov/pubmed/34360420
https://doi.org/10.1177/1474515115613204
http://www.ncbi.nlm.nih.gov/pubmed/26475227
https://doi.org/10.1007/978-981-4560-53-5_47-1
https://doi.org/10.1161/CIRCULATIONAHA.120.052428
http://www.ncbi.nlm.nih.gov/pubmed/34148379
https://doi.org/10.1007/s10880-021-09803-2
http://www.ncbi.nlm.nih.gov/pubmed/34241761
https://doi.org/10.1002/nur.21483
http://www.ncbi.nlm.nih.gov/pubmed/22511399
https://doi.org/10.1007/s40271-016-0213-9
http://www.ncbi.nlm.nih.gov/pubmed/28004275
https://doi.org/10.1371/journal.pone.0273978

