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Abstract
Aim: To explore how young exercisers experience surviving sudden cardiac arrest (SCA), focusing on interpretation of warning signs and experi-

ences with the healthcare system.

Methods: The study had a qualitative design, and data was collected using individual, semi-structured interviews. Inclusion criteria were SCA sur-

vivors aged 18–50 years old who reported at least five hours of exercise/week prior to SCA, or who suffered SCA during or �60 min after exercise.

Results: 18 interviews were performed (4 females), age range 19–49 years old. Analysis identified the themes [1] neglected warning signs, [2] fluc-

tuating between gratitude and criticism and [3] one size does not fit all. When young exercisers experienced symptoms such as fainting, chest pain,

arrythmia, shortness of breath and fatigue, these were often ignored by either the participants, healthcare personnel or both. SCA survivors were

grateful to the healthcare system and for the efforts made by healthcare personnel, but experienced a mismatch between what patients needed and

could utilize, and what they actually received regarding both information and individualised services. Being young exercisers, the participants

reported to have individual needs, but treatment and rehabilitation were not adapted and were mainly targeted to rehabilitation of older patients.

Conclusion: Patients and healthcare personnel should be aware of cardiac related symptoms and warning signs for SCA, and these should be

properly assessed in the population of young exercisers. SCA survivors need useful and repeated information. The needs of SCA survivors among

young exercisers require individualisation of services.
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Introduction

Sudden cardiac arrest (SCA) refer to the sudden cessation of cardiac

activity with hemodynamic collapse, typically due to sustained ven-

tricular tachycardia/ventricular fibrillation.1 In Norway, overall survival

of SCA patients treated by the emergency medical services (EMS) is

14 %, and the median age in this patient population is 68 years.2 Sur-

vival also relates to the overall health of the patient, and where the

SCA occurs; e.g. in a 2019 study, Drezner et al.3 found an overall

survival after SCA of 48 percent (95 % CI, 40–57 percent) in young

athletes during sports, increasing to 89 percent if an on-site auto-

mated external defibrillator was used in the resuscitation. Deasy

et al.4 found higher survival rates in young adults compared to older

adults with presumed cardiac aethiology (14.8 % vs 9.0 %,
p < 0.001). In a study of symptoms preceding sports-related sudden

cardiac death in persons aged 1–49 years, Stormholt et al.5 found

that up to 74 % of the victims experienced symptoms prior to the car-

diac arrest. The main symptoms were syncope, chest pain, palpita-

tions and dizziness. There is a growing body of literature that

explore the lived experiences of SCA survivors6–10 identifying chal-

lenges survivors experience such as work-related challenges, impact

of social support networks and psychologic, psychic and physical

recovery.7 In order to meet the needs of patients and provide optimal

post-resuscitation follow-up, healthcare professionals need to have

specific knowledge about these challenges.

The European Resuscitation Council recommends follow-up of all

cardiac arrest survivors three months after hospital discharge provid-

ing information and support and screening for cognitive and emo-

tional problems and fatigue.11 There is wide variation in the
es/
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provision of rehabilitation services,12 and SCA survivors have

reported absence of post-SCA care and a crucial lack of guidance

on how to return to and manage daily life.6,10 However, SCA sur-

vivors represent a heterogeneous group of patients, often with

unique and complex needs that are inadequately addressed by cur-

rent treatment recommendations.13

Young exercisers are rarely investigated in regards to post-

resuscitation follow-up. For this group, a SCA may have a greater

impact than in the elderly, due to different life situations and potential

challenges such as education, employment and work, income and

finance, housing and familiar responsibilities. Consequently, the

overall aim of this study was to explore how young exercisers expe-

rience surviving a SCA. Specific objectives were to explore (1) poten-

tial warning signs and how these were interpreted by the patients

themselves as well as by healthcare personnel, and (2) experiences

with the healthcare system before, during and after the SCA.

Methods

The study had a qualitative design, using individual semistructured

interviews with SCA survivors. The purpose of semistructured inter-

views are to obtain descriptions of the life world of the interviewee in

order to interpret the meaning of the described phenomena.14 This

is a relevant approach for this studywhich aims to capture experiences

ofSCA through theeyesof the patients. Themanuscript adheres to the

Consolidated criteria for Reporting Qualitative research (COREQ).15

Study design and participants

This descriptive, qualitative study was part of a larger study by the

Norwegian Cardiac Arrest Registry aiming to explore incidence, risk

factors, aetiology and prognosis for exercise-related versus non-

exercise-related SCA in a young Norwegian population. Patients reg-

istered in the Norwegian Cardiac Arrest Registry through 2015–2017

suffering from SCA without an obvious external cause in the age

group 12–50 years, nationally, were included. Survivors of SCA eligi-

ble for inclusion received a questionnaire where we examined rela-

tion between the SCA and exercise, exercise-habits and athletic

level. We defined exercise as physical activity conducted with the

purpose to maintain or improve physical capacity. Study participants

were asked permission to be contacted for an interview. For the cur-

rent study, we invited patients who reported on average at least five

hours of exercise/week prior to SCA, and/or who suffered SCA dur-

ing or �60 min after exercise. A purposeful sampling strategy was

used, including persons with the highest reported level of training

per week first. Interviews were continued until theme saturation.16

Data collection and research team

We conducted in-depth, semistructured interviews in the period

September to December 2020. A semistructured interview guide

was developed based on suggestions from four user representatives,

and discussions among the authors (See Appendix 1). All interviews

were conducted individually as video conferences due to the Covid-

19 pandemic, using a digital software, Microsoft Teams�. Three of

the authors (first, second and last author) were involved in performing

interviews. In most interviews two interviewers were present, at least

one of the interviewers (first and second author) well experienced with

qualitative interviews. To ensure rigour, the first three interviews were

performed and discussed by the first and second author together, and

in the following interviews either the first or the second author had a
leading role, providing the second interviewer the possibility to ask

follow-up questions, if required. The first and second author had suc-

cessive discussions throughout the recruitment period to determine

saturation. The audio was taped and transcribed verbatim by an

external transcriber, who had signed a non-disclosure agreement.

Data analysis

Data analysis was performed manually by the authors, using a soft-

ware program, Hyper Research�, to organise the extensive data

material in the analysis process. Data were analysed using thematic

analysis as recommended by Braun and Clarke.17 This includes the

following steps: 1) familiarising yourself with the data through reading

and re-reading the transcripts, 2) generating initial codes, 3) searching

for themes across all interviews, 4) reviewing, defining and naming

themes, and 5) producing the report. The first and second author read

and re-read the transcripts individually and conducted the initial coding

of all interviews together. Identificationof initial themesweredoneboth

during the coding process and in later meetings. This enabled a thor-

ough and iterative analysis process where all codes and themes were

continuously discussed, and relevant quotes identified. After the first

and second author had made suggestions for initial themes and sub-

themes, these were discussed with all authors. A consensus about

the interpretation, themes and subthemes was reached among all

authors.

Two of the authors were medical doctors involved in the design

and data collection for the Norwegian Cardiac Arrest Registry study,

the other two authors were registered nurses experienced with emer-

gency care and SCA. This made us aware of discourses, impressions

and experiences that could possible impact the interpretations.

Hence, a method of reflexivity18 was applied throughout the analytic

process. This included critical reflection on the research process,

both by discussions amongst the authors and through writing reflex-

ivity notes before and after each interview. These notes were con-

sulted throughout the analysis.

Ethical considerations

The study was approved by the Regional ethics committee (ref. no

2016/671) and the local data protection authority at Oslo University

Hospital (ref. no 17/18457). The study was guided by the Declaration

of Helsinki,19 and based on willing, informed consent to participate,

the right to withdraw at any time without any negative consequences,

and on anonymity/confidentiality.

Results

Of an initial pool of 31 eligible participants, data saturation was

reached after 18 interviews and further data collection was ceased.

Their median age at SCA was 43 years (mean 37, range 19–49), four

were females. Median time since SCA was 46 months (mean 46,

range 34–68 months). Median time from SCA to responding to ques-

tionnaire about exercise-habits was 22 months (mean 22, range 12–

40 months). In total, 12 participants met the criteria of a minimum of

five hours of exercise per week on average, while 11 participants met

the criteria of SCA occurred during or <60 min after physical activity.

Of these, six reported less than five hours of exercise per week. The

interviews lasted from 24 to 70 min.

Through analysis we identified the following themes: [1]

neglected warning signs, [2] fluctuating between gratitude and criti-

cism and [3] one size does not fit all.
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Neglected warning signs

Most of the participants reported several warnings signs that in retro-

spect could be related to the SCA, but neither participants nor health-

care personnel considered them as such. One of the participants

reported: “I fainted, and the ambulance was called. But, nobody took

an ECG because they believed I had a head contusion”.

Many of the participants had a sensation of fatigue and felt

exhausted both over a period of time prior to the arrest, but also

on the day of the incident. One of the participants even reported to

be hospitalised twice due to fatigue, but given no explanations. Some

had experienced abnormal breathlessness during physical activity,

others had felt they were in great physical shape when exercising,

but exhausted at rest, yet some that extensive training did not pro-

vide expected results.

Different forms of arrhythmia before the SCA were reported, such

as bradycardia, tachycardia, irregular pulse and palpitations. Ten of

the participants had various symptoms such as dizziness, near-

syncope or syncope, central chest or back pain. In most cases, they

did not contact healthcare services due to these symptoms, as they

were considered caused by stress, muscle tensions, sleep depriva-

tion, and in some cases, due to having small children. As one of

the participants said: “There were so many reasons for me being

tired and exhausted. . .”. When in contact with healthcare personnel,

the symptoms were also dismissed, and not assessed as cardiac-

related. The explanations could be that the participant was ûtoo

youngý, ûtoo healthyý or ûtoo fitý to need further investigations, or

that the symptoms were caused by allergy, asthma or anaemia.

Fluctuating between gratitude and criticism

Most of the participants were grateful for the healthcare services they

had received and reported a positive impression of the emergency

medical dispatch system. They referred to the system as ûprofes-

sionalý, ûa safety netý, that ûworked 110 percentý, and “providing

essential guidance to the bystanders calling for help”. This was

based on second-hand information given from relatives or healthcare

personnel, since participants themselves had no or little recall from

the SCA event.

Likewise, most reported to have been in a coma or sleeping the

first days of the hospital stay, and memories were brief. Still, most

praised the healthcare personnel for being attentive and nice. Only

two of them could remember whether the information they received

during the hospitalisation was sufficient and met their needs. Four

of the participants experienced that healthcare personnel were una-

ware of the amnesia, expecting the patients to remember informa-

tion. One of them stated: “Several doctors came to see me and

talked to me as if I knew them, but I really didn’t”.

Six of the participants emphasised the need for repeated oral

and written information. 14 of the participants received an Implanta-

ble Cardioverter Defibrillator (ICD), but only four of them remem-

bered to have received sufficient knowledge about the

consequences of having an ICD and how to handle it after hospital

discharge. This resulted in one participant getting contractures in the

arm, because he didn’t dare to move it. Another participant said: “I

have had episodes where the ICD started alarming, and I got really

scared and worried because I hadn’t got any information about

that”. In addition, few of them knew what to do if the ICD gave a

shock. In one instance one of the participants were skiing in the

mountains on a sleepover-trip without mobile cell-phone coverage

when getting a shock, and did not know whether or where to call

for help or what to do.
Hence, the criticism was related to a mismatch of information

between what participants experienced to need and what they actu-

ally received.

One size does not fit all

Participants experienced that healthcare services were not adapted

to their situation, being young exercisers, several of them in family

settings with small children. When in hospital, several of them had

negative experiences sharing a room with older patients with other

symptoms and challenges. One of them stated: “It was difficult to

share a room with demented patients who peed in the corners, hack-

ing and hawking”, and “My kids wanted to come visit, but they

thought it was extremely frightening and were scared to death”.

The participants reported none, or a wide range of rehabilitation or

follow-ups after the SCA, such as a three weeks rehabilitation pro-

gram, training programs for cardiac patients, follow-up at the hospital

or the general practitioner. Some did not remember whether they had

been offered rehabilitation. The ones with most severe complications

in retrospect, such as speaking difficulties, received ergotherapy or

neuropsychological training, but these services seemed not to be

standardised.

All of the participants who had attended a rehabilitation program

reported that other patients were mainly older, and that the programs

seemed age-adjusted to them. One of them stated: “It was much

focus on how to stop using cream in the coffee and stop eating cook-

ies”. The physical exercises were mainly too easy, compared to their

capacity. In contrast, one physician told the participant he could

resume regular exercise immediately after hospital discharge. How-

ever, it turned out the physician meant walks around the block, while

the participant perceived he could go directly to the gym.

One of the participants also talked about having to combine reha-

bilitation with the ûdaily programý at home, having to deliver children

in the kindergarten, cook or tidy the house to avoid extra burden on

the partner. Three of the participants stated that they would have

preferred rehabilitation groups if they were restricted to persons on

their own age.

Discussion

This study explores young exercisers’ experiences with surviving

SCA; before the event including warning signs, from the hospital stay

and with rehabilitation services after discharge. Our results show

that, in this population, warning symptoms are not being suspected

as cardiac-related, and there is a mismatch between healthcare ser-

vices and what the patients need after SCA.

Even though most of the participants had symptoms such as feel-

ing exhausted, dizziness, near-syncope, central chest- or back pain,

or arrythmia, these were not suspected to be cardiac related or even

in need of healthcare services. This is supported by e.g. Lau et al.,20

who reported that survivors expressed disbelief, guilt and surprise that

a SCA does not always have obvious warning signs. Participants in

our study did not necessarily contact healthcare services, or if they

did, they felt eased that there was nothing to worry about. This is in

contrast to Forslund et al.21 who found that participants experienced

various somatic phenomena some time before the SCA. Ketilsdottir

et al.22 reported that all participants experienced forewarning symp-

toms such as heartburn or decreased endurance before the SCA. Par-

ticipants thought it was difficult to contact healthcare services without

an obvious reason.
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Several studies have focused on identifying cardiac-related warn-

ing signs to prevent SCA.23–26 Some symptoms are acknowledged in

clinical practice as related to cardiac disease at risk of SCA, such as

chest pain with or without referred pain, syncope, and dyspnoea.23–

26 However, symptoms can be nonspecific, and there is likely to be

significant overlap between those that precede acute myocardial

infarction, other cardiac disease, or even non-cardiac conditions.24

In a study of 839 SCA patients,26 symptoms recurred in 51 percent

during the 24 hours preceding the SCA, still only 19 percent called

emergency medical services. In the current study of young exercis-

ers, the findings indicate that symptoms are not taken seriously as

is the case in other SCA populations as well. SCA in athletes is a

recurrent phenomenon,27–30 but to date, researchers have not been

able to develop an efficient method of preventing sudden cardiac

death in athletes.27

Further, our results indicate that these SCA survivors need indi-

vidualised services both in hospital and during rehabilitation. In addi-

tion, they reported a need for repeated information. Wagner et al.31

found a lack of support from the health care services in the transition

from hospital to daily life. Other studies have emphasised the chal-

lenges experienced by SCA patients after discharge from hospital,

feeling vulnerable and abandoned and continuously seeking

information.21,32,33

To our knowledge, there are no recommendations for follow-up

after hospitalisation for SCA in Norway. A survey study in Sweden

revealed that although local guidelines for follow-up exist at some

hospitals, they are not uniformly applied or explicit.34 According to

the American Heart Association (AHA)13 a lack of standardisation

of patient-centred assessment and reliable provision of resources,

discharge from hospital will stay fragmented.

A 2015 systematic review of studies of the outcomes reported in

SCA trials demonstrated inconsistencies across the complete car-

diac arrest patient journey.35 The authors conclude that assess-

ments focusing on survival, body structure and -function are

important to understand the clinical impact of SCA, but less helpful

when seeking to understand the lived experiences of survivors.

Strength and limitations

Within the qualitative research design lies the limitation that findings

are not generalisable. Due to the heterogeneity of SCA survivors,

and the fact that we included only four women, our findings may

not be transferable to other settings and populations. There is poten-

tially a recall bias in participants’ reports of hours of exercise per

week, due to the mean time of 22 months from SCA to filling out

the questionnaire about exercise-habits.

The research group consists of two medical doctors and two reg-

istered nurses, all female. We used a method of reflexivity, and all

researchers actively engaged in the analytic process, which increase

the trustworthiness of the interpretations.

We have only interpreted the participants’ symptoms as “warning

signs” before the SCA. We cannot state for sure that this is the case.

However, the symptoms reported by participants in our study corre-

lates with symptoms reported in other studies25–27 which increase

the validity of our findings.

Conclusion

This study is the first to explore young exercisers experiences with

SCA; before the event, from the hospital stay and with rehabilitation
services after discharge. Results underline the importance of identi-

fying symptoms and further assess these in this population. Follow-

ing SCA, survivors need repeated information to enable them to get

on with their lives. Individualised services include a whole-person

approach, taking the patients’ life-situation into consideration. Fur-

thermore, the needs of SCA survivors among young exercisers

require individualisation of services. We suggest that recommenda-

tions for post-SCA care are developed and standardised.
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