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Abstract

Background: Insomnia symptoms seem to be common in cardiac arrest survivors but their associations with important outcomes such as self-
reported health and life satisfaction have not previously been reported during the early post-event period. Therefore, the aim of the study was to
investigate whether symptoms of insomnia are associated with self-reported health and life satisfaction in cardiac arrest survivors six months after
the event.

Methods: This multicentre cross-sectional survey included cardiac arrest survivors >18 years. Participants were recruited six months after the
event from five hospitals in southern Sweden, and completed a questionnaire including the Minimal Insomnia Symptom Scale, EQ-5D-5L, Health
Index, Hospital Anxiety and Depression Scale, and Satisfaction With Life Scale. Data were analysed using the Mann-Whitney U test, linear regres-
sion, and ordinal logistic regression. The regression analyses were adjusted for demographic and medical factors.

Results: In total, 212 survivors, 76.4% males, with a mean age of 66.6 years (SD = 11.9) were included, and of those, 20% reported clinical insom-
nia. Insomnia was significantly associated with all aspects of self-reported health (p < 0.01) and life satisfaction (p < 0.001), except mobility
(p = 0.093), self-care (p = 0.676), and usual activities (p = 0.073).

Conclusion: Insomnia plays a potentially important role for both health and life satisfaction in cardiac arrest survivors. Screening for sleep problems
should be part of post cardiac arrest care and follow-up to identify those in need of further medical examination and treatment.
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reported.®” In particular, it is common for cognitive impairment, psy-
chological problems, and fatigue to be reported.® '° Although these
problems are generally known to be associated with insomnia,’'~"®

Introduction

Sudden cardiac arrest is a significant health problem worldwide, and
is associated with a high risk of mortality.' During the last decades,
improvements in survival rates have been reported,” and more peo-
ple are therefore in need of post-cardiac arrest care and follow-up.
For many people, surviving a cardiac arrest has a significant impact
on their life: they have to relate to a new self-image, cope with low-
ered capacity, and perhaps experience fear of having a new cardiac
arrest.>* Therefore, self-reported health and life satisfaction are
important outcome measures for survivors.® Previous studies have
shown that cardiac arrest survivors in general perceive their health
as good, but large variations within and between studies are

little is known about insomnia in cardiac arrest survivors.

Insomnia is a common health problem in the general population,
and may take the form of difficulty initiating sleep, waking up during
the night, and light, poor, or non-restorative sleep. It covers a spec-
trum of complaints about quality, continuity, or duration of sleep.'
Although stressful life events are recognised as risk factors for
insomnia,'® few studies have explored insomnia in cardiac arrest
survivors. One qualitative study reported that nurses often observe
sleep problems in survivors during their hospital stay, and these
problems are perceived to linger also after discharge.'® This is sup-
ported by a previous survey of survivors conducted by our research
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group, in which about a fifth of the participants reported insomnia
problems six months after the event.'” However, few if any studies
have investigated the association between insomnia symptoms,
self-reported health, and life satisfaction in survivors during the early
post-event period.

Aim

The aim of the study was to investigate whether symptoms of insom-
nia are associated with self-reported health and life satisfaction in
cardiac arrest survivors six months after the event.

Methods

Study design

The present cross-sectional survey used data from a larger multicen-
tre research project that aimed to explore health and quality of life
over time in cardiac arrest survivors and their family members'”'%;
data was collected 6, 12, and 24 months after the cardiac arrest
event between 2013 and 2020. In the present study, data from the
first assessment was used. The study has been approved by the
Regional Ethical Review Board in Linkoping, Sweden (No.
2013/235-31).

Participants and procedure

The participants were consecutively recruited between 2013 and
2018 from two university hospitals and three county hospitals in
the south of Sweden. Individuals who were 18 years or older, and
survivors of a cardiac arrest due to cardiopulmonary disease, were
eligible for inclusion. Difficulty understanding the study instructions
or having an expected short duration of survival, for example end-
stage cancer, were used as exclusion criteria. The survivors were
identified during a follow-up procedure for the Swedish Register of
Cardiopulmonary Resuscitation (https://shir.registercentrum.se/) at
the participating hospitals. The follow-up takes the form of a post-
cardiac arrest telephone interview by a registry nurse. Invited sur-
vivors received information about the study, a consent form, and a
questionnaire by mail six months after resuscitation. Survivors not
replying received one reminder.

Measurements

Data regarding time and place of the cardiac arrest were obtained
from the Swedish Register of Cardiopulmonary Resuscitation. The
questionnaire included information about sex, age, cohabitation sta-
tus, education, financial situation, health care utilization, post-cardiac
arrest treatment (ICD and PCI treatment), self-reported comorbidity,
and validated measures to assess insomnia, self-reported health,
and life satisfaction.

Minimal insomnia symptom scale

The Minimal Insomnia Symptom Scale measures symptoms of
insomnia and consists of three items, covering difficulty falling
asleep, waking up in the night, and not feeling refreshed by sleep.
The response options range between ‘Not at all’ (0) to ‘Extremely
(4). The total score, calculated by adding the responses to the three
items, has a possible range of 0 to 12. A higher score indicates more
severe problems and a cut-off score of > 6 is suggested for clinical
insomnia.’®?° The instrument has demonstrated satisfactory

,

psychometric properties in a general and an elderly population. '’

For the present study, Cronbach’s alpha was 0.76.

EuroQol 5 dimensions 5 levels (EQ-5D-5L)

The EQ-5D-5L measures health status and consists of five items that
cover five health domains: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. The response options range
from ‘No problems’ (1) to ‘Extreme problems’ (5). The EQ-5D-5L also
includes the EQ VAS, a visual analogue scale measuring overall self-
reported health status. The EQ VAS has a possible range between 0
and 100 with endpoints labelled ‘The worst health you can imagine
(0) and ‘The best health you can imagine’ (100).2>2® The EQ-5D-5L
has previously been used to assess health in cardiac arrest sur-
vivors®* and is recommended as an core outcome measure.®

Health Index

The Health Index measures general health and consists of nine
items: energy, temper, fatigue, loneliness, sleep, dizziness, bowel
function, pain, and mobility. The response options range from ‘Major
problems’ (1) to ‘No problems’ (4). The responses can be added into
a total score ranging from 9 to 36. A higher score indicates better
perceived general health.?® The Health Index has shown satisfactory
measurement properties®>2® but has not been evaluated in cardiac
arrest survivors. Cronbach’s alpha for the present study was 0.80.

Hospital Anxiety and Depression Scale (HADS)

The HADS was developed to detect psychological distress in non-
psychiatric patients. It consists of 14 items divided into two sub-
scales, anxiety and depression.?” The response options range from
0 to 3 and each subscale has a possible score ranging from 0 to 21; a
higher score indicates higher levels of symptoms.?® The HADS is
recommended in international cardiac arrest guidelines.*” In the pre-
sent study, Cronbach’s alpha was 0.89 for HADS anxiety and 0.87
for HADS depression.

Satisfaction With Life Scale

The Satisfaction With Life Scale measures life satisfaction®® and
consists of five items. The response options range between ‘Com-
pletely correct (1) to ‘Not correct at alf (5). The item scores are
added into a total score with a possible range from 5 to 25, with
higher scores indicating higher levels of life satisfaction. The Satis-
faction With Life Scale has demonstrated good measurement prop-
erties,®' but has not been evaluated in cardiac arrest survivors. In
the present study, Cronbach’s alpha was 0.91.

Data analysis

The study variables were presented with descriptive statistics. Inde-
pendent sample t-test, Pearson chi-square test, or Fishers’ exact test
were used to test for differences between participants with and with-
out clinical insomnia measured by the Minimal Insomnia Symptom
Scale cut-off scores.

Differences in self-reported health and life satisfaction between
participants with and without clinical insomnia were tested using
the Mann-Whitney U test. The eta-square was used to estimate
the effect size, interpreted according to Cohen,* with 0.02 = small,
0.13 = medium, 0.26 = large.

To investigate if symptoms of insomnia were associated with self-
reported health and life satisfaction, regression analyses were
applied. For the continuous outcome variables (EQ VAS, Health
Index, HADS, and Satisfaction With Life Scale), multiple linear
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regression analyses were conducted. Insomnia was included as an
explanatory variable, while age, sex, cohabitation status, economy,
education, health care, ICD treatment, place of cardiac arrest, and
revascularization were included as adjusting covariates. Decom-
posed A values (Shapley value regression) were calculated to esti-
mate the extent to which insomnia could explain the total variance in
the outcome variables.*® Since the residuals were not normally dis-
tributed, non-parametric percentile bootstrapped confidence inter-
vals and p-values were calculated, based on 1000 replications. For
the categorical outcome variables (EQ-5D-5L health dimensions
and Health Index items), multiple ordinal logistic regression analyses
were conducted with insomnia as an explanatory variable. These
models were adjusted with the same covariates as used in the linear
regression models.

Statistical significance was set at p < 0.05. The linear regression
analyses were conducted in R 2.4.1 (R Foundation for Statistical
Computing, Vienna, Austria) including the following packages:
boot.pval 0.4 and relaimpo 2.2-6. All other statistical analyses were
conducted in Stata 15.1 (StataCorp LP, College Station, TX, USA).

Results

Background characteristics

In total, 317 cardiac arrest survivors were identified during the regis-
ter follow-up and invited to participate. Of these, 212 agreed to par-
ticipate (67% response rate). If missing data were presented, the
survivors were contacted by phone and asked for completion; all
except one survivor with missing data was supplemented. No signif-
icant differences in respect of age or sex were detected between par-
ticipants and non-participants. Of the included survivors, 136 (64%)
had experienced in-hospital and 76 (36%) out-of-hospital cardiac
arrest. The mean age was 66.6 years (SD = 11.9) and the majority
were male (n = 162, 76%). Most of the survivors were cohabiting
(n = 174, 82%), did not have a university degree (n = 159, 75%),
and reported a good economic situation (n = 190, 90%). In total,
76 (36%) were treated with an ICD, and 139 (66%) underwent a
PCI (Table 1).

Symptoms of insomnia

The survivors reported a median score of 3 (q1—q3 = 1-5) on Minimal
Insomnia Symptom Scale and clinical insomnia was reported by 42
(20%) survivors. Self-reported comorbidity was significantly more
common among survivors with clinical insomnia (57% vs. 38%,
p = 0.026). In addition, survivors with clinical insomnia reported sig-
nificantly more healthcare contacts (59% vs. 41%, p = 0.035) post-
hospital discharge. No other differences were detected between
the two groups (Table 1).

Insomnia and self-reported health

General health

Survivors with clinical insomnia reported significantly lower
general health, measured with EQ VAS (p = 0.002, 5 = 0.215)
and Health Index total (p < 0.001, 52 = 0.153), compared to those
with no clinical insomnia (Table 2). These differences remained in
the adjusted regression models. Independently of the adjusting
covariates, symptoms of insomnia explained 10% of the total
variance in EQ VAS and 29% in Health Index total according to
the Shapely A% (Table 3).

Physical health

Problems with pain, strength, tiredness, sleep, dizziness, and diges-
tion were all significantly more pronounced in survivors with clinical
insomnia (p = 0.008, 72 = 0.034 to p < 0.001, 52 = 0.281). Problems
with mobility were also more pronounced among those with clinical
insomnia when measured with Health Index (p = 0.045,
1% = 0.019) but not with EQ-5D-5L (p = 0.274, 5 = 0.006) (Table 2).
These differences remained in the adjusted regression models
(Table 4). No significant differences were shown for self-care and
usual activities (Tables 2 and 4).

Psychological health

Survivors with clinical insomnia reported significantly higher levels of
anxiety (p = 0.003, 52 = 0.041) and depression (p < 0.001,
#? = 0.064), measured with the HADS, compared to survivors with
no clinical insomnia. In addition, a significant difference was also
shown for anxiety/depression measured with the EQ-5D-5L
(p = 0.001, #? = 0.057) (Table 2). These differences remained in
the adjusted regression models. Independently of the adjusting
covariates, symptoms of insomnia explained 19% of the total vari-
ance in anxiety and 20% in depression according to the Shapely
R? (Tables 3 and 4).

Insomnia and life satisfaction

Survivors with clinical insomnia reported significantly poorer life sat-
isfaction compared to survivors with no clinical insomnia (p < 0.001,
n? = 0.070) (Table 2). This difference remained in the adjusted
regression model. Independently of the adjusting covariates, symp-
toms of insomnia explained 21% of the total variance in life satisfac-
tion according to the Shapely A? (Table 3).

Discussion

To our best knowledge, this is the first study to investigate symptoms
of insomnia in relation to self-reported health and life satisfaction in
cardiac arrest survivors during the early post-event period. The
results showed that insomnia was associated with lower levels of
self-reported health and life satisfaction, also after adjustments of
demographical and medical factors.

About a fifth of the survivors reported clinical insomnia. According
to the European guidelines for the diagnosis and treatment of insom-
nia, the estimated prevalence in the general population is about
10%.%* Insomnia is a disorder of hyperarousal, where the onset
would be triggered by traumatic events such as cardiac arrest.>® In
most people, insomnia resolves spontaneously in the course of a
few weeks, in parallel with other symptoms related to trauma and
stress. However, some individuals develop residual stress-related
symptoms.®® The reason for the higher prevalence among survivors
may be understood from the 3P model. According to this model,
insomnia is captured by predisposing, precipitating, and perpetuating
factors.®” In this context, predisposing factors for insomnia in cardiac
arrest may be related to previous ilinesses, such as cardiovascular
disease, while the cardiac event initiates the onset of insomnia and
could therefore be seen as a precipitating factor. Finally, fear of an
unknown future and another cardiac arrest* may be one of the pos-
sible perpetuating factors for insomnia. It has been suggested by
Werner, Riemann, and Ehring® that fear of falling asleep may be
a contributing factor in the maintenance of trauma-induced insomnia.
Fear of falling asleep is an emotional experience of fear in relation to
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Table 1 - Characteristics of the participants in relation to insomnia.

Variables All, No insomnia, Insomnia, p-value
n=212 n=170 n=42

Age, mean (SD) [min/max] 66.6 (11.9) [30-90] 67.0 (11.6) [30-90] 64.5 (12.8) [35-87] 0.212°

Sex, n (%) 0.209°
Male 162 (76.4) 133 (78.4) 29 (69.1)
Female 50 (23.6) 37 (21.8) 13 (31.0)

Cohabitation status, n (%) 0.832°
Living alone 38 (17.9) 30 (17.6) 8 (19.1)
Cohabiting 174 (82.1) 140 (82.4) 34 (81.0)

Education, n (%) 0.551°
Lower than University 159 (75.0) 126 (74.1) 33 (78.6)
University 53 (25.0) 44 (25.9) 9 (21.4)

Perceived economic situation, n (%) 0.386°
Good 190 (90.0) 154 (91.1) 36 (85.7)
Poor 21 (10.0) 15 (8.9) 6 (14.3)
Unknown 1 1 0

Place of cardiac arrest 0.704°
In-hospital 136 (64.2) 108 (63.5) 28 (66.7)
Out-of-hospital 76 (35.9) 62 (36.5) 14 (33.3)

ICD, n (%) 0.753°
Yes 76 (35.9) 60 (35.3) 16 (38.1)
No 136 (64.4) 110 (64.7) 26 (61.9)

PCI/CABG, n (%) 0.867°
Yes 139 (65.6) 111 (65.3) 28 (66.7)
No 73 (34.4) 59 (34.7) 14 (33.3)

Self-reported co-morbidity, n (%) 0.026°
Yes 89 (42.0) 65 (38.2) 24 (57.1)
No 123 (58.0) 105 (61.8) 18 (42.9)

Healthcare contacts after the cardiac arrest, n (%) 0.035°
No 124 (58.5) 106 (62.4) 18 (42.9)
1-2 times 61 (28.8) 47 (27.7) 14 (33.3)
3-5 times 23 (10.8) 15 (8.8) 8 (19.1)
>5 times 4 (1.9) 2(1.2) 2 (4.8)

Prescription drugs for anxiety/depression, n (%) 0.131°
Yes 30 (14.1) 21 (12.4) 9 (21.4)
No 182 (85.9) 149 (87.7) 33 (78.6)

Counseling, n (%) 0.780°
Yes 52 (24.5) 41 (24.1) 11 (26.2)
No 160 (75.5) 129 (75.9) 31 (73.8)

CABG = Coronary Artery Bypass Grafting, ICD = Implantable Cardioverter Defibrillator, PCI = Percutaneous Coronary Intervention.

2 Independent sample t-test.
® Pearson chi-square test.
¢ Fisher exact test.

sleep, dysfunctional beliefs about safety during sleep, loss of control,
and the experience of nightmares, as well as maladaptive behaviour
related to fear (e.g. avoidance of sleep, keeping lights on).*® In a
study describing nurses’ perceptions of survivors’ sleep, many
patients were perceived as afraid to fall asleep.'®

Survivors with clinical insomnia scored lower levels of self-
reported health compared to those without clinical insomnia. An
association between insomnia and health has previously been
shown in general populations®®° and in different health conditions,
for example heart failure.*' However, to our knowledge, this is the
first study to investigate such an association in survivors. One inter-
esting finding was that insomnia was more strongly associated with
psychological than physiological aspects of health. This finding has
also been shown in other groups, e.g. the general population, inten-
sive care patients, individuals with mental disorders, and patients
with cardiac diseases.*>*° One possible explanation could be the
traumatic, existential aspects of cardiac arrest, and the fear of poten-

tially suffering another event. This is supported by previous research
showing that traumatized people experience fear in relation to sleep,
since sleep implies losing control of the situation and may also
involve nightmares arising from the trauma.®®

In the present study, survivors with clinical insomnia scored lower
levels of life satisfaction compared with those without clinical insom-
nia. Overall, the association between insomnia and life satisfaction is
less studied than insomnia and self-reported health, and no study
was found that explored such associations in survivors. Our findings
are therefore novel, particularly since insomnia explained about a
third of the total variance in self-reported health, and a fifth in life sat-
isfaction. Considering how common insomnia is in survivors, and its
strong associations with self-reported health and life satisfaction,
screening for insomnia should be part of post-cardiac arrest care.
In 2022, the American Heart Association added sleep as a life-
essential key measure for improving and maintaining cardiovascular
health.*® Despite this, there are no European guidelines for screen-
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Table 2 - Self-reported health and life satisfaction in relation to insomnia among cardiac arrest survivors.

Variables, Mdn (g1, g3) All No insomnia® Insomnia® p-value® n?e
n=212 n=170 n=42
Self-reported health
EQ-5D-5L
Mobility 1(1,2) 1(1,2) 1(1,2) 0.274 0.006
Self-care 1(1,1) 1(1,1) 1(1,1) 0.943 0.000
Usual activities 1(1,2) 1(1,2) 2(1,2) 0.050 0.018
Pain/Discomfort 2(1,2) 2(1,2) 2(1,3) 0.002 0.048
Anxiety/Depression 1(1,2) 1(1,2) 2(1,3) 0.001 0.057
EQ VAS 80 (70, 86) 80 (70, 88) 75 (60, 80) 0.002 0.215
Health Index
Strength 3(2,3) 3(3,3) 3(2,3) 0.008 0.034
Mood 33, 3) 3(3,4) 3(2,3) < 0.001 0.071
Tiredness 3(2,3) 3(2,3) 2(2,3) 0.001 0.049
Loneliness 4 (3, 4) 4 (3, 4) 33, 4) < 0.001 0.062
Sleep 3(3,4) 3(3,4) 2(2,3) < 0.001 0.281
Dizziness 33, 4) 3(3,4) 3(2,3) 0.002 0.045
Digestion 4 (3, 4) 4 (3, 4) 3 (3, 4) 0.002 0.047
Pain 33,4 33, 4) 3(2,3) < 0.001 0.073
Mobility 4 (3, 4) 4 (3, 4) 3(3,4) 0.045 0.019
Total scale 29 (26, 31) 30 (27, 32) 25 (22, 29) < 0.001 0.153
HADS
Anxiety 3 (0, 6) 2 (0, 5) 51, 10) 0.003 0.041
Depression 1(1,4) 1(1,3) 4 (1, 8) < 0.001 0.064
Life satisfaction
Satisfaction With Life Scale 20 (19, 23) 20 (19, 23) 18 (14, 21) < 0.001 0.070

HADS = Hospital Anxiety and Depression Scale.

2 No insomnia = Minimal Insomnia Symptom Scale < 6, Insomnia = Minimal Insomnia Symptom Scale > 6.

® Mann-Whitney U test.
¢ Eta-square effect size: 0.02 = small, 0.13 = medium, 0.26 = large.

Table 3 - Associations between insomnia (explanatory variable) and self-reported health and life satisfaction
(outcome variables) based on multiple linear regression analyses with bootstrapped p-values and confidence

intervals (n = 211).2

Scales (outcome variables) B (se)® Cl 95% for b®  p-value®  Shapely R?  Model statistics®

EQ VAS 182 (051) —280, 082 <0001 010 F (12, 198) = 5.08, p < 0.001, F? = 0.24
Health Index —0.78 (0.09) —0.96, —0.60 < 0.001 0.29 F (12, 198) = 16.76, p < 0.001, R = 0.50
HADS anxiety 068 (0.12)  0.45,0.91 <0001  0.19 F (12, 197) = 6.70, p < 0.001, A2 = 0.29
HADS depression 056 (0.10)  0.35,0.76  <0.001 0.20 F (12, 197) = 6.33, p < 0.001, R? = 0.28
Satisfaction With Life Scale —0.72 (0.11) —0.93, —0.51 < 0.001 0.21 F (12, 198) = 10.98, p < 0.001, R? = 0.40

HADS = Hospital Anxiety and Depression Scale.

2 The multiple linear regression analyses are adjusted for age, sex, cohabitation status, education, economy, health care consumption, treatment with
implantable cardioverter defibrillator, place of arrest, revascularization, and comorbidity.

® Unstandardized regression slope coefficients and corresponding standard errors.

¢ Percentile bootstrapped confidence intervals and p-values, based on 1000 replications.

9 Shapley decomposed R? values reflect the relative importance of insomnia for self-reported health and life satisfaction in the multiple linear regression

analyses.

® The R reflect all explanatory variables in the multiple linear regression analyses.

ing or treating sleep problems in cardiac arrest survivors. From a clin-
ical perspective, there is a desire for short and easy-to-use mea-
sures.”” The Minimal Insomnia Symptom Scale meets these
requirements as it is a simple and short screening measure for clin-
ical insomnia, with good measurement properties in different sam-
ples.?>2" However, the measurement properties have not been
evaluated in survivors. Thus, Minimal Insomnia Symptom Scale
needs to be validated for cardiac arrest before it can be recom-
mended as a screening tool to detect insomnia in this group.

Methodological considerations

There are some limitations that need to be considered. No a priori
power calculation was conducted but the sample size is considered
sufficiently large according to general recommendations for linear
regression models. For example, Green*® recommends a minimum
sample size of 117 observations to detect a medium effect size
(f =0.15, o = 0.05, and 1 — f§ = 0.8). Since the number of out-of-
hospital cardiac arrest survivors was below this minimum require-
ment, separate analyses for in-hospital and out-of-hospital cardiac
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Table 4 - Associations between insomnia (explanatory variable) and self-reported health (outcome variables)
based on multiple ordinal logistic regression analyses (n = 211).7

Scales Outcome variables OR Cl 95% for OR p-value Model statistics

EQ-5D-5L Mobility 1.12 0.98, 1.29 0.093 y (12) = 56.75, p < 0.001, McFadden R? = 0.15
Self-care 1.04 0.85, 1.28 0.676 ¥? (12) = 22.88, p = 0.029, McFadden A? = 0.14
Usual activities 1.12 0.99, 1.26 0.073 y (12) = 41.68, p < 0.001, McFadden R? = 0.10
Pain/Discomfort 1.27 1.12,1.43 < 0.001 ¥* (12) = 52.63, p < 0.001, McFadden R? = 0.11
Anxiety/Depression 1.33 1.17, 1.52 < 0.001 ¥? (12) = 50.81, p < 0.001, McFadden /% = 0.13

Health Index Strength 0.83 0.72, 0.94 0.003 ¥? (12) = 54.70, p < 0.001, McFadden A% = 0.14
Mood 0.70 0.60, 0.81 < 0.001 %2 (12) = 50.11, p < 0.001, McFadden R? = 0.14
Tiredness 0.74 0.65, 0.84 < 0.001 %2 (12) = 61.23, p < 0.001, McFadden R? = 0.13
Loneliness 0.70 0.62, 0.81 < 0.001 %2 (12) = 68.14, p < 0.001, McFadden R? = 0.17
Sleep 0.40 0.33, 0.49 < 0.001 ¥® (12) = 169.31, p < 0.001, McFadden R? = 0.36
Dizziness 0.79 0.70, 0.89 < 0.001 %2 (12) = 38.54, p < 0.001, McFadden R? = 0.09
Digestion 0.79 0.69, 0.89 < 0.001 %2 (12) = 50.97, p < 0.001, McFadden R? = 0.13
Pain 0.80 0.71, 0.90 < 0.001 x2 (12) = 52.82, p < 0.001, McFadden R? = 0.11
Mobility 0.82 0.72, 0.94 0.003 ¥? (12) = 70.70, p < 0.001, McFadden R? = 0.18

2 The ordinal logistic regression analyses are adjusted for age, sex, cohabitation status, education, economy, health care consumption, treatment with
implantable cardioverter defibrillator, place of arrest, revascularization, and comorbidity.

arrest could not be performed. As the experience of surviving a car-
diac arrest likely are different for in-hospital and out-of-hospital car-
diac arrest, this should be addressed in future studies. One major
limitation is the cross-sectional design of the study; since data are
collected at a single point in time, no conclusions can be drawn about
the causality of the relationships. Therefore, future prospective stud-
ies are needed. As participants were identified from the Swedish
Register of Cardiopulmonary Resuscitation, we had no information
about non-responders and therefore, no drop out analysis could be
performed. In addition, the design of the study implies a selection
bias since the data collection required that the patients themselves
should complete the questionnaire. Thus, the most vulnerable sur-
vivors, i.e., those with a complicated cardiac arrest course and poor
outcomes, such as severe cognitive decline, did not participate.
Therefore, the findings should not be generalized to the most vulner-
able survivors. As cognitive impairments are common in this group,
this limitation is not unique to the present study. To handle this, other
methods, such as proxy ratings or qualitative studies, are needed.
Moreover, all instruments in the present study have been psychome-
trically evaluated, but not specifically for cardiac arrest survivors.
Another limitation is that no information about prescribed hyp-
notics/sedatives were collected; future studies should include this
information. Finally, since the Health Index contains items about
tiredness and sleep, which may overestimate the associations with
Minimal Insomnia Symptom Scale, an additional model excluding
the items sleep and tiredness from Health Index was conducted. This
sensitivity analysis confirmed the main analysis and supported our
conclusions.

Conclusions

The results showed that insomnia was associated with all aspects of
self-reported health and life satisfaction evaluated in the present
study, except for mobility, self-care, and usual activities. Screening
for sleep problems should be part of post cardiac arrest care and
follow-up to identify those in need of further medical examination
and treatment. The Minimal Insomnia Symptom Scale was easy to

use in the population, but it is yet to be psychometrically tested
and validated.
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