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CLINICAL
REHABILITATION

The impact of cardiac arrest on the 
long-term wellbeing and caregiver 
burden of family caregivers: a 
prospective cohort study

Helena GFM van Wijnen1, Sascha MC Rasquin1, 
Caroline M van Heugten2, Jeanine A Verbunt1,3  
and Véronique RM Moulaert1,3

Abstract
Objective: The purpose was to gain insight in the functioning of caregivers of cardiac arrest survivors at 
12 months after a cardiac arrest. Secondly, the course of the wellbeing of the caregivers during the first 
year was studied. Finally, factors that are associated with a higher care burden at 12 months after the 
cardiac arrest were investigated.
Subjects: A total of 195 family caregivers of cardiac arrest survivors were included.
Main measures: Quality of life (SF-36, EuroQol-VAS), caregiver strain (CSI) and emotional functioning 
(HADS, IES) were measured at two weeks, three months and one year after the cardiac arrest. Thereby, 
the caregiver was asked to fill out the cognitive failure questionnaire (CFQ) to evaluate their view on the 
cognitive status of the patient.
Results: Caregiver strain was high in 16 (15%) of the caregivers at 12 months. Anxiety was present 
in 33 (25%) caregivers and depression in 18 (14%) caregivers at 12 months. The repeated measures 
MANOVA showed that during the first year the following variables improved significantly: SF-36 
domains social and mental health, role physical, role emotional and vitality, caregiver strain, HADS and 
IES (P<0.001). At 12 months caregiver strain correlated significantly (explained variance 63%, P=0.03) 
with caregiver HADS (P=0.01), EuroQol-VAS (P=0.02), and the CFQ (P<0.001), all measured at 12 
months after the cardiac arrest.
Conclusions: Overall wellbeing of the caregivers improves during the first year up to normal levels, 
but caregivers with emotional problems or perceived cognitive problems at 12 months are at risk for 
developing a higher care burden.
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Introduction

It has been established that caring for people with 
disabilities due to neurological conditions causes 
stress to caregivers. 1-2 However, this has not been 
studied in people caring for survivors of cardiac 
arrest, some of whom will have suffered hypoxic 
brain damage.

Studies on how the cardiac arrest affects the 
wellbeing of caregivers of cardiac arrest survivors 
are scarce. The few studies that focus on caregivers 
report that they experience stress reactions, feel-
ings of anxiety and high caregiver burden after the 
cardiac arrest.3-7 Most studies performed so far 
have a restricted number of caregivers included, 
have selected samples and did not investigate the 
course of the wellbeing of the caregivers during the 
first year after the cardiac arrest. More information 
about caregivers of cardiac arrest survivors could 
help to identify difficulties caregivers may face and 
which caregivers specifically are at risk for devel-
oping high strain. This information could help to 
improve the current care and possibly even improv-
ing the wellbeing of the cardiac arrest survivor.

In contrast to the few studies on caregivers of 
cardiac arrest patients, many more studies focus on 
caregivers of stroke patients and show that there 
are a substantial number of caregivers that experi-
ence burden and lower wellbeing.8-13

Many studies on stroke caregivers also found 
that there was a lack of significant change in stroke 
caregiving outcomes (emotional/social and psy-
chological wellbeing) over time.14 The significant 
changes that were found, were not consistent, as 
wellbeing either increased or decreased over 
time.14 Because the wellbeing of stroke caregivers 
is more often investigated, there is more knowl-
edge and experience in professional care.15,16

The aim of this study therefore was to gain 
insight into the caregiver of cardiac arrest survi-
vors’ quality of life, caregiver strain and emotional 

functioning at one year after the cardiac arrest. The 
second goal was to investigate the course of well-
being during the first year after the cardiac arrest. 
Finally, it investigates which factors are related 
with a higher caregiver strain at one year. Caregiver 
strain is of high clinical relevance and therefore 
needs to be further investigated.

We expect that the caregivers of cardiac arrest 
survivors experience problems on quality of life, 
emotional functioning and caregiver strain at 12 
months after the cardiac arrest.17,18 We hypothe-
size that the quality of life, caregiver strain and 
emotional functioning of caregivers improve the 
most in the first 3 months after the cardiac arrest 
and will be significantly better one-year post 
injury in comparison with two weeks after the 
cardiac arrest.17,18 We expect that a higher care 
burden after one year is associated with: higher 
age, being male, lower education, having a  
full-time job, and the presence of emotional 
problems (depression and anxiety).18 Having a 
full-time job seems contradictory as returning to 
work has also been shown to be of positive value, 
but it appears that having a full-time job during 
the (sub)acute phase interferes with caring for a 
partner and can lead to higher strain at a later 
moment. We also expect that more cognitive 
problems in the patient is related to a higher bur-
den of the caregiver.2,9

Methods

This is a prospective cohort-study focusing on the 
caregivers of cardiac arrest survivors which was 
part of a larger project called “Activity and Life 
After Survival of a Cardiac Arrest (ALASCA)”[IS
RCTN74835019].19 The project consisted of a 
multi-center prospective longitudinal cohort study 
and a nested randomized controlled trial.
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The study is a province-based study that con-
sists of caregivers from cardiac arrest survivors 
who participated in the ALASCA study. All car-
egivers older than 18 years and with sufficient 
knowledge of the Dutch language who gave per-
mission to participate were asked to participate, 
whether or not their patient was included in the 
randomized controlled trial. If the patient had a 
partner or spouse, this partner was asked to partici-
pate as caregiver in the trial. If the patient did not 
have a partner or if this partner was not the primary 
caregiver, they could assign another person who 
would be the primary caregiver at home.

Inclusion took place between April 2007 and 
November 2010. The patients were recruited from 
seven hospitals in the Southern part of the 
Netherlands.19 Between three and ten days after the 
cardiac arrest the patient and caregiver were 
approached to participate in the study and were 
then assessed at two weeks, three months and 
twelve months after the cardiac arrest. 19 The medi-
cal ethics committee of the Maastricht University 
Medical Centre and all participating hospitals 
approved the study protocol.

At baseline the following patient socio- 
demographic variables were recorded: age, gender, 
living situation, relationship with patient, work situ-
ation and education. The variable education was 
divided in lower (primary and secondary school) 
and higher (high school, university) education.

Caregivers were assessed using the following 
measures:

The short form health survey (SF-36),20 a ques-
tionnaire that consists of 36 items, which meas-
ures the quality of life, measured in eight 
domains of perceived health. For each domain, 
scores are scaled from 0 (worst health) to 100 
(best health).

The EuroQol-VAS,21,22 a visual analogue scale 
ranging from 0-100; with higher scores indicat-
ing a better quality of life.

The Caregiver Strain Index (CSI), 23 a 13-item 
scale with dichotomous items, which measures 
strain related to the provision of care. Scores 

range from 0-13, with higher scores reflecting a 
higher caregiver burden. A score of ⩾7 indi-
cates a high-perceived burden.

The Hospital Anxiety and Depression scale 
(HADS) 24 which consists of 14 items and has 
two sub-scales, namely depression (HADS-D) 
and anxiety (HADS-A). Scores >7 on a subscale 
suggest the presence of an anxiety disorder or 
depression.

The Impact of Event Scale (IES) 25 which meas-
ures psychological reactions, namely intrusion 
and avoidance, which can take place after a 
traumatic event. The scale has 15 items and 
scores range from 0-75. Scores above 25 sug-
gest a powerful impact event.

The Cognitive failure questionnaire (CFQ), 26 a 
25-item questionnaire on self-reported cogni-
tive failure. Total scores range from 0 to 100. 
Higher scores indicate more cognitive prob-
lems. This study only uses the perception of the 
caregiver on the patients cognitive functioning, 
because it can be used to see if the caregivers 
view correlates to a high burden.

The patient was assessed using the following 
measures:

The Cognitive Log (Cog-Log), 27 a 10-item cog-
nitive screening instrument, measuring higher 
neurocognitive processes. The Cog-Log scores 
range from 0 to 30. A score ⩽ 25 is defined as 
abnormal.

The Frenchay Activities Index (FAI), 28 a 15-item 
questionnaire for instrumental Activities of 
Daily Living (ADL). The items are on a four-
point scale, with total scores ranging from 0 
(low ability) to 45 (high ability). In this study 
the situation before the cardiac arrest and the 
situation on 12 months after the cardiac arrest 
were compared and the outcome was used as a 
variable (Δ-FAI).

The Hospital Anxiety and Depression scale was 
also used to measure the anxiety and depression 
level for the patients.
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Statistical analyses

To check for selection bias, differences between 
caregivers who completed the study and caregivers 
who dropped out during the study were examined 
on the following demographic characteristics: age, 
gender, education and work-situation. Descriptive 
statistics were used to present demographic 
characteristics.

To describe the quality of life, emotional func-
tioning and caregiver strain at two weeks, three 
months and 12 months after the cardiac arrest 
descriptive statistics were used, presented in mean 
or median depending on distribution. A repeated 
measures MANOVA was performed to determine 
the course of functioning during the first year after 
the cardiac arrest. Differences in scores on the 
questionnaires (SF-36, EuroQol-VAS, HADS, IES 
and CSI) between 2 weeks, 3 months and 12 
months were than tested using the Dependent-
samples t-test (continuous variables with normal 
distribution) and the Related-Samples Wilcoxon 
Signed Rank Test (continuous variables with non-
normal distribution).

Finally, multiple linear regression analyses 
(enter method) were carried out to determine which 
factors are associated with a high caregiver strain 
at 12 months after the cardiac arrest. The following 
caregiver variables were used in the regression 
analyses: emotional functioning (HADS, IES) car-
egiver strain (CSI), quality of life (EuroQol-VAS) 
and perceived cognitive problems (CFQ) at 12 
months and the socio-demographic variables. In 
addition the following patient variables were 
inserted: Cog-Log, HADS and Δ-FAI at 12 months. 
A limit value for elimination in the regression anal-
yses was set at P < 0.10 and a P-value of ⩽0.05 
was considered statistically significant. Statistical 
analyses were performed using IBM SPSS 
Statistics for Windows, version 21.0.

Results

We assessed all the 195 caregivers of the cohort 
study at baseline, of which 46 (24%) dropped out 
and 149 (76%) caregivers were followed up to 12 
months after the cardiac arrest. When a patient 
dropped out, participation of its caregiver also 
ended. There were no significant differences 
between caregivers that dropped out during the fol-
low up and the caregivers who completed the study 
regarding gender (P= 0.31), age (P= 0.50), educa-
tion (P=0.22) and work situation (P=0.32). Table 1 
shows the socio-demographic characteristics of the 
caregivers. The cardiac arrest survivors had a mean 
age of 60 years and 80% of them were male. Only 
1% of the patients had a cardiac arrest before, but 
60% had a cardiovascular history. In 4% of the 
cases the patient was discharged to a nursing home, 
the other 96% of the patients were directly dis-
charged home.

The quality of life, caregiver strain and emo-
tional functioning at 12 months after the cardiac 
arrest are shown in Table 2. The quality of life 
domains Social Functioning, Role Emotional and 
Role Physical scored the highest. The domains 
Vitality, General Health and Mental Health scored 
the lowest.

Looking at the caregiver strain at 12 months, 21 
caregivers (15%) had a score above the cut-off 
point on the CSI. Scores on emotional functioning 
at 12 months after the cardiac arrest show that 33 

Table 1. Baseline characteristic caregivers (n=195).

Baseline total n = 195 n (%) or mean (SD)

Age (years) (195)  
Mean (SD) 57 (12.0)
Range 19–84
Gender (195)  
Male 30 (15%)
Female 165 (85%)
Relationship with patient (194)  
Spouse 173 (88%)
Child 11 (6%)
Sibling 5 (3%)
Parent 2 (1%)
Other* 3 (2%)
Highest level of education (191)  
Lower education 112 (58%)
Higher education 79 (42%)
Work situation after CA (188)  
Full-time 32 (54%)
Part-time job 69 (37%)
Not working 87 (46%)

CA: cardiac arrest; *not further specified.
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caregivers (25%) had a score above the cut-off on 
HADS-A and 18 caregivers (14%) on the HADS-D. 
At 12 months, 59 caregivers (42%) had a score 
above the cut-off point on the IES.

The course of functioning during the first year, 
measured by the repeated measures MANOVA, is 
also shown in table 2. Over time the total group of 
caregivers improved significantly on the SF-36 
domains Vitality, Social Functioning, Mental 
Health, Role Emotional and Role Physical. The 
score on the EuroQol-VAS did not improve signifi-
cantly over time.

In total 60 caregivers (32%) had a score above 
the cut-off point on the CSI at baseline. The scores 
on the CSI improved significantly over time.

Scores were above the cut-off score on the 
HADS-A in 105 caregivers (54%) and in 71 caregiv-
ers (37%) on the HADS-D. Looking at the IES one 
hundred twenty-four caregivers (64%) scored above 
the cut-off point. Scores on the HADS and IES both 
improved significantly over time (Table 2).

Multiple linear regression analyses shows that 
the caregiver strain at 12 months after the cardiac 
arrest is explained significantly by the emotional 
functioning (HADS) of the caregiver, the CFQ-
score answered by the caregiver but concerning the 
patient, and the score on the EuroQol-VAS (Table 
3). This indicates that caregiver strain is related to 
emotional problems, the caregiver’s perception of 
the patients cognitive failures and a lower per-
ceived quality of life.

Discussion

This study shows that in terms of wellbeing, car-
egivers experience the most problems on the emo-
tional level at one year after the cardiac arrest. It 
also shows that quality of life, caregiver strain and 
emotional functioning improves significantly dur-
ing the first year after the cardiac arrest with the 
most improvement in the first three months. 
Caregivers who experienced high caregiver strain 

Table 2. Quality of life, caregiver strain and emotional state of the caregivers.

n=195 2 weeks
Mean (SD)/
Median (Range)

3 months
Mean (SD)/
Median (Range)

12 months
Mean (SD)/
Median (Range)

P-value change 
over time

Quality of Life  
- SF-36 Physical Functioning 90.0 (5–100) 90.0 (15–100) 90.0 (9–100) 0.53
- SF-36 Social Functioning 62.5 (0–100) 87.5 (0–100) 100.0 (9–100) <0.001a,b,c

- SF-36 Role physical 75.0 (0–100) 100 (0–100) 100.0 (0–100) <0.001a,b

- SF-36 Role Emotional 33.3 (0–100) 100 (0–100) 100.0 (0–100) <0.001a,b,c

- SF-36 Mental Health 60.0 (0–100) 76.0 (8–100) 80.0 (9–100) <0.001a,b,c

- SF-36Vitality 55.0 (0–100) 67.5 (0–100) 70.0 (5–100) <0.001a,b,c

- SF-36 Bodily Pain 90.0 (10–100) 80.0 (20–100) 90.0 (9–100) 0.57
- SF-36 General Health 65.0 (15–100) 70.0 (5–100) 75.0 (5–100) 0.26a

- Euroqol-VAS 77.1 (15.4) 78.7 (15.7) 80.1 (15.5) 0.15b

Caregiver strain  
- Caregiver strain index* 5.0 (3.3) 3.9 (3.2) 3.2 (3.0) <0.001a,b,c

Emotional functioning  
- HADS Anxiety* 9.0 (0–21) 6.0 (0–21) 5.0 (0–20) <0.001a,b,c

- HADS depression* 6.0 (0–20) 2.0 (0–20) 2.0 (0–17) <0.001a,b,c

-Impact of event Scale* 31.7 (15.8) 24.7 (17.3) 22.1 (17.8) <0.001a,b,c

SF-36: short form health survey; HADS: Hospital Anxiety and Depression scale.
*Outcome measures on which lower scores indicate better functioning.
a= significant difference between 2 weeks and 3 months.
b=significant difference between 2 weeks and 12 months.
c= significant difference between 3 months and 12 months.
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at 12 months after the cardiac arrest scored high on 
the presence of mood disorders, perceived more 
cognitive problems in the patient and had a lower 
quality of life at 12 months after the cardiac arrest.

Quality of life improved the most during the 
first three months and improved even further for 
social and emotional functioning and mental health 
up to 12 months after the cardiac arrest. This find-
ing is largely in agreement with the course of the 
quality of life in stroke caregivers.15,16 Nevertheless, 
stroke caregivers experience lower levels of qual-
ity of life. The positive recovery of most caregivers 
in this study may reflect the recovery of the conse-
quences of the cardiac arrest for the patients, 
thereby influencing the wellbeing of their partner. 
Another possible explanation may be found in the 
personal factors of the caregivers themselves; for 
instance, adaptive coping styles or resilience.

The scores on quality of life of the cardiac arrest 
caregivers at 12 months after the cardiac arrest, 
measured on the SF-36, are comparable to the gen-
eral Dutch population. 29 This is in line with the 
study of Middleton et al.30 on caregivers of people 
with spinal cord injury, but is in contrast with 
results on stroke caregivers, who experience lower 
quality of life for several years after the stroke in 
comparison to controls.8,10,11

Looking at the emotional functioning during the 
first year, feelings of anxiety are more prevalent in 
the caregivers than depressive feelings. At 12 
months after the cardiac arrest feelings of anxiety 
were present in 25% of the caregivers and depres-
sion in 14% of the caregivers. These scores are low 
in comparison to earlier studies concerning other 
caregivers of patients with acquired brain injury. 2 
Caregiver strain decreased significantly during the 
first year and at 12 months only 11% of the car-
egivers experienced a high caregiver strain, which 
is in line with another study that focused on cardiac 
arrest caregivers. 8 This is in contrast with caregiv-
ers of stroke and severely brain-injured patients, 
where up to 64% of the caregiver experienced 
higher levels of strain. 11

Understanding what caregiver strain means, 
determining if the strain of a caregiver is high and 
knowing which factors influence the strain is cru-
cial in the overall medical model of a patient. This 
is because especially family caregivers play an 
important role in supporting the patient after recov-
ery from a medical incidence.

As expected, this study did show that having 
feelings of anxiety or depression is associated with 
a higher caregiver strain. Studies on stroke patients 
also showed that having feelings of anxiety or 

Table 3. Multiple linear regression analyse.

Dependent variables Independent variables R2 Adjusted R2 Standardized Beta P-value

CSI 0.63 0.56 0.03
Patient variables Δ-FAI 0.02 0.85

HADS-total 0.05 0.61
Cog-Log –0.16 0.11

Caregiver variables Gender 0.01 0.92
Education 0.02 0.87
Age –0.12 0.32
IES-score 0.13 0.22
Work-situation –0.14 0.15
EuroQol-VAS –0.24 0.05
HADS-total 0.35 0.01
CFQ-score 0.36 0.00

Dependent variable: CSI (caregiver strain index). Independent variables: age, education, gender, work-situation, Δ-FAI (Frenchay 
Activities Index), HADS-score (Hospital Anxiety and Depression scale), IES-score (impact of event scale), EuroQOl-VAS, CFQ-
score (cognitive failure questionnaire), Cog-Log (cognitive-log).
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depression and having emotional distress are 
related to higher burden.17,18 A possible explana-
tion could be that the caregiver burden is influ-
enced by the coping mechanisms of the caregiver. 
A previous study on stroke caregivers showed that 
caregivers with passive coping styles do not take 
action when problems occur, which can lead to 
increasing feelings of anxiety and depression, and 
therefore leads to a higher strain.11

However, coping was not taken into account in 
this study. Thereby, we found an association between 
high strain and scoring low on quality of life. 
Caregivers that score their wellbeing to be low are at 
risk for developing a higher caregiver strain. In con-
trast, we did not find an association between a high 
caregiver strain and the socio-demographical char-
acteristics of the caregivers. However, this finding is 
in line with studies on stroke caregivers.17,18

We did not find an association between car-
egiver strain and the cognitive functioning of the 
patient, in contrast with studies on stroke caregiv-
ers.9,17,18 Remarkable is that the cognitive func-
tioning of the patient, measured with a cognitive 
screening instrument, did not influence the car-
egiver strain, while the perceived complaints by 
the caregiver did. A potential explanation is that 
the perceived cognitive complaints by the car-
egiver are not determined by the cognitive func-
tioning of the patient, but are associated with 
other caregiver factors like personality or emo-
tional functioning of the caregiver. Another expla-
nation could be that the measurement instrument 
for cognitive functioning of the patient (Cog-Log) 
is limited and did not capture all problems in cog-
nitive functioning.

The present study has several strengths. Firstly, 
we investigated outcomes on several important 
aspects of quality of life of cardiac arrest family 
caregivers. Second, this is the first study to investi-
gate the course of functioning of caregivers of car-
diac arrest survivors during the first year after the 
cardiac arrest. In addition, this study has a large 
sample size in comparison to other studies on car-
egivers of cardiac arrest survivors.10,11

This study also has some limitations. There may 
be some selection bias. It could be that patients 
with major health problems at the time of inclusion 
did not participate, meaning their caregivers were 

not included either. This could influence the out-
comes in terms of overestimation of wellbeing. 
Secondly, the outcome measures are almost all 
questionnaires, which may cause under- or overes-
timation caused by self-report. Thereby, the ques-
tionnaires that were used are all found to be valid in 
brain injured populations23,25 but have not been 
validated yet in the specific cardiac arrest popula-
tion. Finally, we did not measure actual hours of 
care, which could have added an objective measure 
of caregiving.

Significant improvements were found for the 
quality of life, caregiver strain and emotional func-
tioning between three and twelve months. Future 
research should investigate at what point in time 
final outcome is most commonly reached and what 
the end-level of functioning is.

In addition, it would be of interest to investigate 
which early factors are associated with high car-
egiver strain at 12 months. When these factors are 
identified, active preventive interventions could be 
developed at an early stage, which improves over-
all wellbeing at 12 months after the cardiac arrest. 
Positive effects of preventive interventions on car-
egiver wellbeing have been already shown in TBI 
and stroke caregivers.15,16

Clinical messages

•• Caregivers with emotional or mental prob-
lems at 12 months after the cardiac arrest 
are at risk of a higher caregiver strain.
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