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eDepartment of Cardiology, Rigshospitalet, and Department of Clinical Medicine, University of Copenhagen, Copenhagen, Denmark
fDepartment of Intensive Care, Medical Center Leeuwarden, Leeuwarden, the Netherlands
gDepartment of Clinical Sciences Lund, Anesthesiology and Intensive Care, Lund University, Helsingborg Hospital, Helsingborg, Sweden
hClinical Studies Sweden – Forum South, Skåne University Hospital, Lund, Sweden
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Abstract
Aims: To describe burden and health-related quality of life amongst caregivers of out-of-hospital cardiac arrest survivors and explore the potential

association with cognitive function of the survivors. Caregivers of patients with ST-elevation myocardial infarction were used as controls.

Methods: Data were collected from the cognitive substudy of the Targeted Temperature Management-trial. Caregiver burden was assessed with

the 22-item Zarit Burden Interview, with scores �20 considered as no burden. Health-related quality of life was assessed with the SF-36v2�, with T-

scores 47–53 representing the norm. Cardiac arrest survivors were categorized based on the results from cognitive assessments as having “no

cognitive impairment” or “cognitive impairment”.

Results: Follow-up 6 months post event was performed for caregivers of 272 cardiac arrest survivors and 108 matched myocardial infarction

controls, included at an intended ratio of 2:1. In general, caregivers of cardiac arrest survivors and controls reported similar caregiver burden.

The overall scores for quality of life were within normative levels and similar for caregivers of cardiac arrest survivors and control patients.

Compared to those with no cognitive impairment, caregivers of cognitively impaired cardiac arrest survivors (n = 126) reported higher levels

of burden (median 18 versus 8, p < 0.001) and worse quality of life in five of eight domains, particularly “Role-Emotional” (mean 45.7 versus

49.5, p = 0.002).

Conclusions: In general, caregivers of cardiac arrest survivors and myocardial infarction controls reported similar levels of burden and quality of

life. Cognitive outcome and functional dependency of the cardiac arrest survivor impact burden and quality of life of the caregiver.

Keywords: Out-of-hospital cardiac arrest, Caregiver burden, Health-related quality of life, Cross-sectional studies
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Introduction

The majority of survivors after an out-of-hospital cardiac arrest

(OHCA) report a good health-related quality of life (HRQoL),1,2

although fatigue, emotional and cognitive problems are common.3–

5 It is not only the survivors that can be affected, their caregivers

may also experience long-term consequences.6–10

The intensive care unit (ICU) is a stressful environment for the

relatives, and many experience emotional problems months after

discharge,11 described as the post-intensive care syndrome of family

members.12 Consequently, it has been recommended to also include

the perspective of the caregiver after an intensive care admis-

sion.10,13,14 The caregiver is defined as the individual who provides

the majority of emotional, financial and/or physical support and has

the primary responsibility of caring, usually on an unpaid basis.15

Caregiver burden is the extent of adverse effects perceived by

the caregiver, with respect to their emotional and physical health,

social relations, financial and work-related status.16 Previous studies

report that 11–32% of caregivers of OHCA-survivors have a high bur-

den.7,17–20 In addition, cognitive impairment in OHCA-survivors is

common, and may further increase the risk for caregiver burden.18,19

Caregiver burden is related to emotional problems and lower per-

ceived HRQoL in caregivers of OHCA-survivors.18 These aspects

are therefore important, to understand the caregiver’s situation.

Previous studies examining caregiver burden and HRQoL

amongst caregivers of OHCA-survivors have been based on small

sample sizes or had high levels of missing data.7,17–21 There is also

a general lack of detailed knowledge about caregiver burden and

HRQoL amongst caregivers of OHCA-survivors and it is unknown,

whether caregivers of OHCA-survivors’ burden and HRQoL differs

from other caregivers experiencing an unexpected traumatic event.

This study aims to describe caregiver burden and HRQoL

amongst caregivers of OHCA-survivors. Our predefined hypothesis

was that caregivers of cognitively impaired OHCA-survivors will have

an increased perception of burden and decreased HRQoL.22 Fur-

thermore, caregivers’ burden and HRQoL were compared with care-

givers of a matched ST-elevation myocardial infarction (STEMI)

control group.

Methods

Study design, setting and population

The target population of this cross-sectional study was caregivers of

OHCA-survivors included in a predefined cognitive substudy of the

Targeted Temperature Management (TTM) trial.22 The

randomized-controlled TTM-trial included adult unconscious patients

after OHCA of a presumed cardiac origin to targeted temperature

management at 33 �C or 36 �C. The inclusion criteria have previously

been described.23,24 This substudy was conducted at 20 of the orig-

inal 36 sites in Sweden, Denmark, Italy, the Netherlands and the Uni-

ted Kingdom.22 The OHCA-survivor attended a face-to-face follow-

up performed by a trained health-care professional, 6 months post-

arrest. They were asked to bring someone that knows them well to

the visit, predefined as the caregiver.22 If the caregiver could not

attend the follow-up, the questionnaires were sent home and

returned by mail. A control group of patients with STEMI and emer-

gency percutaneous coronary intervention, matched for country,

gender, age and time of hospitalization (±2 weeks), were recruited
with an intended ratio of 2:1. The rationale for using this control

group, was that they also experienced an unexpected traumatic car-

diac event with risk for mood disturbances. While the STEMI-patients

did not have a circulatory arrest; thus, no risk of hypoxic-ischemic

brain injury, they share similar pre-event variables as age, gender

and cardiovascular risk-factors.25 The STEMI-patients and their

caregivers completed the same follow-up as the OHCA-survivors

by the same outcome assessors. The follow-ups were performed

June 2011 to September 2013. Ethical approval for the TTM-trial

and this substudy were received in all participating countries.
Outcome measures for caregivers

Caregiver burden

The 22-item Zarit Burden Interview (ZBI-22) is a questionnaire

designed to measure caregiver burden and includes different conse-

quences of caregiving, e.g. dependence of the care receiver,

exhaustion, guilt, embarrassment, anger, frustration, and personal

strain.26 Each item is rated on a 5-point Likert scale, and all items

are used to calculate a total score (0–88). Burden was differentiated

into four levels: no burden (�20), little to moderate burden (21–40),

moderate to severe burden (41–60), severe burden (61–88).27

Health-related quality of life

The SF-36v2� health survey was used to measure generic

HRQoL.28 The SF-36v2� is summarised into eight health domains:

“Physical Functioning”, “Role-Physical”, “Bodily Pain”, “General

Health”, “Vitality”, “Social Functioning”, “Role-Emotional”, and

“Mental Health”, which aggregates into two component summary

measures of overall health, the “Physical Component Summary”

and the “Mental Component Summary”. Scores of the eight domains

and the two composite scores are presented as T-scores derived

from the 2009 U.S. general population, one standard deviation

equalling 10 points. On a group-level, a score of 50 ± 3 is regarded

as an average norm. For all health domains, higher scores indicate

better HRQoL.28

Outcome measures for survivors

Cognitive function was assessed with tests validated to measure

memory function (Rivermead Behavioural Memory Test),29,30 execu-

tive functions (Frontal Assessment Battery),31,32 and mental pro-

cessing speed and attention (Symbol Digit Modalities Test).33,34

Prespecified cut-off levels for each test were combined to provide

a dichotomized cognitive outcome of “no cognitive impairment” or

“cognitive impairment” (Supplement I). This categorization is not val-

idated but has been used in a previous study of the same cohort.35

The modified Rankin Scale (mRS) was used to measure global

functional outcome of the survivors. The caregivers’ perception of

cognitive decline of the survivor was assessed with the Informant

Questionnaire on Cognitive Decline in the Elderly - Cardiac Arrest

(IQCODE-CA).36 Psychological distress was assessed with the

Hospital Anxiety and Depression Scale (HADS).37 Increasing scores

of mRS, IQCODE-CA, and HADS indicate more problems.
Sociodemographic and medical background variables

Socio-demographical and medical variables were obtained at the

follow-up or from the TTM-database: age and gender (survivor and

caregiver), country, cohabitation status (living together yes/no),

ICU and hospital length of stay, and survivor comorbidity, assessed

with a modified Comorbidity Index.38
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Statistical analysis

The main outcomes in this study were caregiver burden by ZBI-22

and caregiver HRQoL by SF-36v2�. To decrease missing data for

the main outcomes, mean-half-rule-imputation was used for ZBI-22

questionnaires with <2 items missing. The Quality Metric Health Out-

comesTM Scoring Software 4.5, with an internal algorithm to handle

missing data, was used to compute scores for SF-36v2�.

Mann-Whitney U-test was used to compare caregiver burden and

HRQoL between caregivers of OHCA-survivors with or without cog-

nitive impairment and between caregivers of OHCA-survivors and

STEMI-patients. To estimate the magnitude of difference, r was used

as effect size measure and was interpreted as: 0.10 (small), 0.30

(medium), and 0.50 (large).39 The associations between the ZBI-22

and the component summaries of SF-36v2� were analysed using

the Pearson correlation coefficient.

To further explore the effect of cognitive impairment in OHCA-

survivors on caregiver burden and HRQoL, nested linear regression

analyses were used. An unadjusted model including cognitive func-

tion as the only explanatory variable was followed by an adjusted

model that also included the pre-specified variables theoretically

assumed to be associated with caregiver burden and/or HRQoL in

caregivers of OHCA-survivors, i.e., age and gender (caregiver),

cohabitation status, mRS, HADS, IQCODE-CA, ICU and hospital

length of stay, comorbidity (survivor), and country.

The IBM SPSS Statistics for Macintosh version 25 (Armonk, NY:

IBM Corp.) was used for all statistical analyses. Since all analyses

are considered exploratory and hypothesis generating, no adjust-

ment for multiplicity was performed, and p-values <0.05 were consid-

ered statistically significant.
STEMI controls participating in the follow-up at 180 days  
(n = 119) 

No caregiver present at follow-up or did not 
return questionnaires (n = 11) 

Participating caregiver of STEMI controls (n = 108) 

Control group included in the cognitive substudy 

Fig. 1 – Flowchart of inclusion of out-of-hospital cardiac

infarction (STEMI) control group in the cognitive substudy

The STEMI patients werematched for country, gender, age,

ratio. aThe cognitive substudy was conducted at 20 of the
Results

Follow-up 6 months post event was performed for 287 of 320 eligible

OHCA-survivors and 119 STEMI-patients, in which 272 (95%) care-

givers of OHCA-survivors and 108 (91%) caregivers of STEMI-

patients participated. The flowchart for inclusion is presented in

Fig. 1. Most of the caregivers were women and cohabiting with the

survivor. The median age of the caregivers of the OHCA-survivors

and the STEMI-patients was 58 and 63 years, respectively (Table 1).

Caregiver burden and HRQoL amongst caregivers of OHCA-

survivors

Data completeness was good for the ZBI-22, with <1% missing item-

responses. Six missing items from five respondents were imputed.

Overall, caregivers reported low burden, but 28% scored above the

cut-off for burden (Table 2). Detailed response rates for all items

are presented in Supplement II. For SF-36v2� 99% of completed

questionnaires were computable. The caregivers of OHCA-

survivors reported HRQoL within the norm on both component sum-

maries as well as on all individual health domains (Table 2). There

was a moderate negative association between caregiver burden

and “Mental Component Summary” (r = �0.49, p < 0.001), but not

for “Physical Component Summary” (r = �0.10, p = 0.12).

Cognitive function and caregiver burden

Caregivers of cognitively impaired OHCA-survivors had higher care-

giver burden compared with survivors with no cognitive impairment,

with 40% versus 17% above the cut-off for burden (Table 2). The dis-

persions of the ZBI-22 scores are presented in Fig. 2. In detailed
OHCA-patients included in the main TTM-trial at sites of the 
cognitive substudy, alive at 180-days (n = 342) a 

Non-eligible (n = 22) 
Delayed ethical approval (n = 9) 
Excluded, other language (n = 7) 
Excluded, lived too far away (n = 2) 
Completely lost to trial (n = 4) 

Eligible for inclusion in the cognitive substudy (n = 320) 

Declined/unable to participate (n = 33) 

OHCA survivors participating in the follow-up at 180 days  
(n = 287) 

Participating caregiver of OHCA survivors (n = 272) 

No caregiver present at follow-up or did not 
return questionnaires (n = 15) 

OHCA survivors included in the cognitive substudy 

arrest (OHCA) survivors and ST-elevated myocardial

of the Targeted Temperature Management (TTM) trial.

and time of hospitalization (±2weeks) at an intended 1:2

original 36 sites in the main TTM-trial.



Table 1 – Characteristics of the OHCA-survivors and the STEMI-controls and their caregivers.

OHCA by cognitive function

OHCA (n = 272) STEMI (n = 108) No-CI (n = 146) CI (n = 126)

Caregiver variables

Age years, Mdn (IQR) 58.0 (18)a 63.0 (17) 58.0 (17) 56.0 (19)

Female gender, n (%) 221 (83) 90 (83) 124 (86) 97 (79)

Living together, n (%) 215 (79) 88 (81) 123 (84) 92 (73)

Patient variables

Age years, Mdn (IQR) 62.0 (14) 64.0 (12) 62.0 (14) 62.0 (16)

Male gender, n (%) 247 (86) 102 (86) 135 (88) 112 (82)

mRS score at 180 days, n (%)

0 101 (37) 72 (67) 71 (49) 30 (24)

1 100 (37) 23 (21) 62 (42) 38 (30)

2 39 (14) 11 (10) 12 (8) 27 (22)

3 15 (6) 2 (2) 1 (1) 14 (11)

4 9 (3) 0 (0) 0 (0) 9 (7)

5 7 (3) 0 (0) 0 (0) 7 (6)

IQCODE-CAb, Mdn (IQR) 3.1 (0.2) 3.0 (0.1) 3.0 (0.1) 3.2 (0.4)

HADS-anxiety, Mdn (IQR) 3.0 (6) 3.0 (6) 3.0 (4) 4.0 (6)

HADS-depression, Mdn (IQR) 2.0 (3) 2.0 (4) 1.0 (4) 3.0 (5)

mCIc, Mdn (IQR) 0.0 (1) – 0.0 (1) 0 (1)

LOS hospital, days Mdn (IQR) 13.0 (15) 4.0 (2) 11.0 (13) 15.0 (18)

LOS ICU, days Mdn (IQR) 4.6 (4) – 4.0 (3) 5.0 (5)

Place of stay at time of follow-up

Home, n (%) 251 (92) 107 (99) 142 (97) 109 (87)

Hospital, n (%) 6 (2) 0 (0) 3 (2) 3 (2)

Rehabilitation centre, n (%) 3 (1) 0 (0) 0 (0) 3 (2)

Nursing home, n (%) 6 (2) 1 (1) 0 (0) 6 (5)

Other, n (%) 4 (1) 0 (0) 0 (0) 4 (3)

Missing, n (%) 2 (1) 0 (0) 1 (1) 1 (1)

Abbreviations: CI – Cognitive impairment; HADS – Hospital Anxiety and Depression Scale; IQCODE-CA – Informant questionnaire on cognitive decline in the

elderly for a cardiac arrest population; ICU – Intensive care unit; IQR – interquartile range; LOS – Length of stay; mCI – modified Comorbidity Index; Mdn –

median; mRS – modified rankin scale; No-CI – No cognitive impairment; OHCA – Out-of-hospital cardiac arrest; STEMI – ST-segment Elevation Myocardial

Infarction.

Increasing value of mRS; IQCODE-CA; HADS; and modified comorbidity index, should be interpreted as indicative of more problems (i.e., increased functional

dependency; more cognitive problems; more anxiety/depression; and more comorbidity).
a Based on n = 266 caregivers.
b IQCODE-CA was calculated by dividing total item sum by the number of items, for a score between 1 and 5; with higher scores representing greater cognitive

impairment.
c Comorbidity of survivor was assessed using a modified version of the Charlson Comorbidity Index.
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analyses of the ZBI-22 items, caregivers of cognitively impaired

OHCA-survivors were affected in several specific aspects of burden

(Supplement II). They particularly felt an overall burden caring for

their relative, but also that their relative was dependent upon them,

that they did not have enough privacy, and that they felt uncertainty

what to do about their relative (Fig. 3a–d).

The association between survivors’ cognitive function and care-

giver burden was further explored with a nested linear regression

model. The significant association between cognitive function and

caregiver burden found in the unadjusted model remained in the

adjusted model. Other variables with significant association to care-

giver burden was mRS, country, and cohabitation status. The

adjusted model explained 34% of the total variance of caregiver bur-

den (Table 3).

Cognitive function and HRQoL

Caregivers of cognitively impaired OHCA-survivors reported both

significantly worse “Mental Component Summary” compared with
caregivers of OHCA-survivors with no cognitive impairment, as well

as below the norm. Further, caregivers of cognitively impaired OHCA

survivors also reported significantly worse HRQoL in several individ-

ual health domains: “Physical Functioning”, “Role-Physical”,

“Social Functioning”, “Role-Emotional”, and “Mental Health” com-

pared with caregivers of OHCA-survivors with no cognitive impair-

ment. The “Role-Emotional” was especially affected, with scores

below the norm (Table 2). More detailed analyses of “Role-

Emotional” revealed that caregivers of cognitively impaired OHCA-

survivors cut down on time spent on work or other activities

(p = 0.002, effect size = 0.18), accomplished less than they would

have liked (p = 0.009, effect size = 0.16), and did work or other activ-

ities less carefully than usual as a result of emotional problems

(p = 0.02, effect size = 0.14), to a greater extent compared with care-

givers of survivors with no cognitive impairment.

The association between survivors’ cognitive function and their

caregivers’ HRQoL was further explored in the nested linear regres-

sion models. No significant associations were found between cogni-



Table 2 – Health-related quality of life and caregiver burden among caregivers of OHCA-survivors, also stratified for cognitive function, and STEMI-controls.

OHCA by cognitive function

OHCA (n = 271) STEMI-control (n = 108) p-value No-CI (n = 145) CI (n = 126) p-value ES

SF-36v2�a

Physical Component Summary 51.3 (50.3–52.4) 50.5 (48.7–52.3) 0.42 51.7 (50.3–53.2) 50.9 (49.2–52.6) 0.47

Mental Component Summary 48.4 (47.0–49.7) 50.2 (48.2–52.3) 0.09 50.0 (48.3–51.7) 46.5 (44.3–48.6) 0.01 0.15

Physical Functioning 50.7 (49.6–51.8) 50.2 (48.5–51.9) 0.28 52.1 (50.8–53.4) 49.1 (47.2–50.9) 0.01 0.15

Role-Physical 49.3 (48.2–50.4) 49.6 (47.7–51.4) 0.60 50.5 (49.1–51.9) 47.9 (46.2–49.7) 0.01 0.15

Bodily Pain 51.8 (50.6–53.1) 50.3 (48.3–52.4) 0.18 51.5 (49.8–53.2) 52.2 (50.3–54.1) 0.48

General Health 50.0 (48.8–51.3) 50.8 (48.9–52.7) 0.63 50.8 (49.1–52.6) 49.1 (47.3–51.0) 0.15

Vitality 51.3 (50.0–52.6) 53.1 (51.0–55.1) 0.18 52.1 (50.3–53.9) 50.4 (48.5–52.4) 0.15

Social Functioningb 49.4 (48.2–50.6) 50.3 (48.6–52.0) 0.50 50.6 (49.2–52.1) 47.9 (46.0–49.8) 0.05 0.12

Role-Emotional 47.8 (46.5–49.0) 48.5 (46.7–50.4) 0.50 49.5 (48.0–51.1) 45.7 (43.7–47.8) 0.002 0.19

Mental Health 48.9 (47.7–50.1) 50.3 (48.3 –52.4) 0.15 50.5 (49.0–52.1) 47.0 (45.1–48.9) 0.006 0.17

ZBI-22 sum 0–88, Mdn (IQR) 11.0 (18) 9.5 (13) 0.10 8.0 (14) 18.0 (22) <0.001 0.30

Level of burden, n (%)

No or little burden, ZBI 0–20 194 (72) 87 (81) 121 (83) 76 (60)

Little to moderate burden, ZBI 21–40 61 (23) 17 (16) 20 (14) 38 (30)

Moderate to severe burden, ZBI 41–60 15 (5) 3 (2) 4 (3) 11 (9)

Severe burden, ZBI 61–88 1 (<1) 1 (1) 0 (0) 1 (1)

Abbreviations: CI – Cognitive impairment; ES – effect size; IQR – interquartile range; Mdn – median; No-CI – No cognitive impairment; OHCA – Out-of-hospital cardiac arrest; SF-36v2� - the Short Form-36 item version

2�; STEMI – ST-segment Elevation Myocardial Infarction; ZBI-22 – the 22-Item Zarit Burden Interview.

Differences between groups were analysed with the Mann-Whitney U-test. Pre-specified level for statistical significance was p < 0.05 (two-tailed). ES was estimated with r = Z=
ffiffiffiffi

N
p

, and interpreted as 0.1 (small), 0.3

(medium), and 0.5 (large). ES are presented with significant results.
a All scores for the health domains and component summary scores of the SF-36v2� are reported as mean T-scores (95% confidence interval). Scores for the SF-36v2� below the cut off for normative level (<47) are

marked in bold, indicative of impaired functioning within that health domain on a group-level.
b In the analysis of Social Functioning for OHCA-survivors stratified for cognitive function, p-value was rounded off, the exact p-value = 0.047.

1
2
2

R
E

S
U

S
C

I
T

A
T

I
O

N
1
6
7

(
2
0
2
1
)
1
1
8
–
1
2
7



No-CI
(n = 145)

CI
(n = 126)

OHCA by cognitive function

OHCA
(n = 271)

STEMI-controls
(n = 108)

p < 0.001 p = 0.10

Fig. 2 – Boxplot of the 22-item Zarit Burden Interview (ZBI-22) score for caregivers of out-of-hospital cardiac arrest

(OHCA) survivors and ST-elevated myocardial infarction (STEMI) controls. The OHCA-survivors were stratified after

cognitive function: no cognitive impairment (No-CI) or cognitive impairment (CI). The box represents interquartile

range (IQR) and the horizontal line inside box represent themedian. Whiskers represent variability outside the upper

and lower quartiles, with a maximum of 1.5 IQR. Outliers and extreme values represented with circle (1.5 IQR) and

asterisk (3 IQR), respectively. The dotted horizontal line represents the cut-off value of ZBI-22 score for what is

considered no burden (�20). Pre specified level for statistical significance was p < 0.05 (two-tailed).
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tive function and neither one of the component summaries. In addi-

tion, none of the adjusting covariates were significantly associated

with “Physical Component Summary”, while gender, age, mRS,

and country were associated with “Mental Component Summary”

(Supplement III).

Caregiver burden and HRQoL amongst caregivers of OHCA-

survivors and STEMI-patients

More caregivers of OHCA-survivors reported some level of burden

compared with caregivers of STEMI-patients, 28% versus 19%.

Overall, there were no significant difference and caregivers of

OHCA-survivors and STEMI-patients reported similar burden. Care-

givers of OHCA-survivors and STEMI-patients also had similar

HRQoL, with no significant differences in any health domain, both

groups scoring within the norm (Table 2).

Discussion

This is the first international study investigating caregiver burden and

HRQoL in detail amongst caregivers of OHCA-survivors. We found

that cognitive impairment amongst OHCA-survivors was related to

increased caregiver burden, and lower HRQoL of their caregivers

with a medium effect size indicating a clinically relevant result; thus,

confirming our prespecified hypothesis. This highlights the emo-

tional, physical, and social challenges for the caregivers of OHCA-

survivors with cognitive impairment.10 Our results support a previous

finding,19 although we found a higher degree of caregiver burden
compared to previous studies.7,18–20,40 This difference may be due

to our attempt to minimize selection bias by also including caregivers

of survivors with poor outcome. However, it is important to recognize

that even amongst the caregivers of cognitively impaired survivors,

very few experienced severe caregiver burden.

When we adjusted for other variables, the association between

cognitive impairment and caregiver burden remained significant but

was reduced. The particularly strong association between the mRS

and caregiver burden supports results from a previous report.19

Functional outcome by mRS and cognitive impairment are not inde-

pendent from each other, as functional outcome includes effects of

cognitive impairment on activities of daily living.41 Thereby, our

results indicate that it may not primarily be the cognitive status but

rather the subsequent functional dependency of the OHCA-survivor

that determines caregiver burden.

Although we showed an association between the survivor’s

objectively assessed cognitive function and caregiver burden, there

was no association between the caregivers’ subjective perception

of the survivors’ cognitive function and caregiver burden. This dis-

crepancy contrasts with a previous study,18 which may be related

to the more comprehensive and sensitive assessment of cognitive

function in this study, compared with the single cognitive screening

instrument used in the previous study.

A novel finding was that country influenced perception of care-

giver burden, which highlights the importance of a cultural context.

The actual contributing factors are unknown, but may be related to

differences in health care, rehabilitation and/or cultural perceptions.

This aspect needs further investigation in future studies, which might
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Fig. 3 – (a–d) Percentage of caregivers of out-of-hospital cardiac arrest (OHCA) survivors (n = 271) and ST-elevated

myocardial infarction (STEMI) controls (n = 108) reporting on specific items on the 22-item Zarit Burden Interview.

The OHCA-survivors were stratified after cognitive function: no cognitive impairment (No-CI) (n = 145) or cognitive

impairment (CI) (n = 126). The descriptions of the item content are abridged for all four items. (a) “Do you feel your

relative is dependent on you?” (item 8); (b) “Do you feel that you don´t have as much privacy as you would like,

because of your relative?” (item 11); (c) “Do you feel uncertain what to do about your relative?” (item 19); (d)

“Overall, how burdened do you feel in caring for your relative?” (item 22).
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yield what needs OHCA-survivors and their caregivers have in a

country specific context.

The finding that caregivers cohabiting with the survivor have

more caregiver burden has not previously been reported within

OHCA-cohorts, although this could perhaps be expected as living

together might impose higher demands on the caregiver. This finding

is supported by a review where cohabitation were a significant pre-

dictor for burden amongst caregivers of patients with dementia.42

In contrast to a previous study concerning caregivers of

ICU-survivors,43 we did not find an association between

psychosocial problems of the survivor and increased caregiver bur-

den. This may be due to the generally low levels of anxiety and

depression that we found compared with a cohort of general

ICU-survivors.43

That the emotional role function was affected amongst caregivers

of those with cognitive impairment is congruent with qualitative

research, where caregivers expressed feelings of changed role func-

tion and increased domestic responsibility.9 This was also evident by

caregivers of cognitively impaired OHCA-survivors having worse

mental health. This is possibly related to the risk of detrimental emo-

tional effects by being a caregiver to cognitively impaired survivors,

with high levels of informal care and negative effect on the relation-

ship between the caregiver and care recipient.44 In this respect,

social support may be particularly relevant, since it has been pro-

posed to act as a mediator between the survivors dependency and

the emotional well-being of the caregiver.41 Furthermore, our find-
ings that caregivers of cognitively impaired OHCA-survivors reported

lower social function is supported by previous. studies where care-

givers of cardiac arrest survivors reported low social support,6

reduced social activities and isolation.9

That caregivers of the OHCA-survivors in our study reported

HRQoL comparable with a general population is also supported by

previous findings.17,18 To explore whether caregivers of OHCA-

survivors had a particularly high-risk of burden and decreased

HRQoL, we recognized the importance to include a control group.

That caregivers of STEMI-patients had similar caregiver burden

and HRQoL as caregivers of OHCA-survivors suggests that the

effect of an unexpected traumatic cardiac event may has similar con-

sequences for caregivers on a group level, irrespective of the cause.

In line with this, most of the caregivers of both OHCA and STEMI-

patients reported that they were afraid what the future may hold for

their relative. This resonates with an earlier finding where caregivers

of survivors have expressed constant concerns about the future,9

indicating a more universal concern amongst caregivers of critically

ill patients.45

Limitations

The foremost strength of this study is the well-defined prospective

cohort from an international setting, with only a small number of

non-respondents and efforts to also capture the experience of care-

givers to survivors with the poorest outcome. Our study does how-

ever have some limitations.



Table 3 – Association between cognitive function in out-of-hospital cardiac arrest survivors and caregiver burden
among caregivers, based on a nested linear regression analysis (n = 249).

Dependent variable ZBI-22

Unadjusted model Adjusted model

Independent variable B (95% CI for B) p-value B (95% CI for B) p-value

Cognitive impaired outcome a 7.31 (4.16–10.46) <0.001 2.97 (0.02–5.92) 0.05

Female gender, caregiver 0.79 (–2.90 to 4.48) 0.67

Age of caregiver, years –0.09 (–0.20 to 0.02) 0.12

IQCODE-CA 5.20 (–0.11 to 10.50) 0.06

Cohabiting status, living together 4.81 (1.23–8.40) 0.009

mRS at follow up, survivor 3.73 (2.03–5.44) <0.001

Length of stay, ICU 0.05 (–0.18 to 0.28) 0.66

Length of stay, hospital –0.08 (–0.20 to 0.03) 0.16

HADS-anxiety, survivor 0.30 (–0.20 to 0.79) 0.23

HADS-depression, survivor 0.37 (–0.25 to 1.00) 0.24

modified comorbidity indexb 1.99 (0.44–3.54) 0.01

Country

Denmark (n = 89) 6.06 (1.84–10.27) 0.005

Sweden (n = 60) 9.72 (5.29–14.15) <0.001

United Kingdom (n = 33) 11.39 (6.23–16.5) <0.001

Italy (n = 28) 9.00 (3.43–14.57) 0.002

Netherlands (n = 39) (reference) 0 – –

Overall model statistics F(1, 247) = 20.9, p < 0.001, R2
adj = 0.07 F(15, 233) = 9.4, p < 0.001, R2

adj = 0.34

Abbreviations: CI – Confidence intervals; HADS – Hospital anxiety and depression scale; ICU – Intensive care unit; IQCODE-CA – Informant questionnaire on

cognitive decline in the elderly-cardiac arrest; mRS – modified Rankin scale.

Pre specified level for statistical significance was p < 0.05. B represents unstandardized B-coefficient. Significant B-coefficients are marked in bold. Increased B-

coefficients should be interpreted as more caregiver burden. Increasing value of the independent variable: IQCODE-CA; mRS; HADS; and modified comorbidity

index, should be interpreted as indicative of more problems (i.e., more cognitive problems; increased functional dependency; more anxiety/depression; and more

comorbidity).
a Cognitive outcome group of survivors: No cognitive impairment versus cognitive impairment. Values in adjusted model was rounded off, the exact p-

value = 0.048 (95% CI 0.02–5.92).
b Comorbidity of survivor was assessed using a modified version of the Charlson Comorbidity Index.
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The ZBI-22 is one of the most frequently used instruments for

assessing caregiver burden, with well-defined psychometric proper-

ties.46 It was developed for assessing caregiver burden within the

context of dementia,26 with a cut-off appropriate for that population.27

The ZBI-22 has previously only been used in two small cohorts of

caregivers of OHCA-survivors.20,40 Thus, it is not fully evaluated

within this context. Furthermore, one study used a cut-off level more

than twice as high as we did to indicate caregiver burden,20 which

might lead to underreporting of burden. We conclude that the optimal

clinically relevant cut-off of burden for caregivers of OHCA-survivors

needs further investigation.

Enrolment in this study was completed more than 7 years ago.

We recognize that relevant changes may have occurred in clinical

practice, although the outcome regarding mRS and cognitive func-

tion that we found are similar to more recent studies.20 That the

dichotomization of cognitive function we used is not validated is

also a limitation of our study. The rationale for this was to facilitate

interpretation. We chose to not include categories of low cognitive

performance and mild cognitive problems in the dichotomization of

cognitive impairment to decrease false-positive cases and increase

the chance that the results reflect actual cognitive impairment.47

However, the effect of mild cognitive impairment on caregiver bur-

den and HRQoL is consequently unknown. Another limitation is

that we lacked information of socioeconomic status of the care-

giver, which theoretically may influence burden and/or HRQoL.

This possible association need further investigation in future

studies.
The cross-sectional rather than a longitudinal design is a limita-

tion, as the dynamics between caregiver and care-recipient shifts,41

and there are indications that caregiver burden may improve over

time.18 Furthermore, we do not know about what support the care-

givers in the present study may been provided. Effective interven-

tions to decrease caregiver burden and improve HRQoL need to

be further explored in future studies.
Conclusions

This study contributes valuable knowledge in understanding the

effects of survivorship and in which areas the caregivers of OHCA-

survivors are particularly affected. In general, caregivers of OHCA-

survivors and STEMI-patients reported similar levels of caregiver

burden and HRQoL. Our results indicate that cognitive outcome

and functional dependency of the OHCA-survivor impact caregiver

burden and HRQoL. Our results also suggest that caregivers of

OHCA-survivors may have acceptable HRQoL even with burden in

their life.
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