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i Department of Anaesthesiology, Oslo University Hospital, Ullevål, Norway

Abstract

Background: Health-related quality of life (HRQoL) is affected after out-of-hospital cardiac arrest (OHCA), but data several years after the

arrest are lacking. We assessed long-term HRQoL in OHCA survivors and how known outcome predictors impact HRQoL.

Methods: In adult OHCA survivors, HRQoL was assessed five years post arrest using Short-form 36 (SF-36), EQ-5D-3 L (EQ-5D) and Hospital Anxiety

and Depression Scale (HADS) among others. Results were compared to the next of kins’ estimates and to a Norwegian reference population.

Results: Altogether 96 survivors were included mean 5.3 (range 3.6�7.2) years after OHCA. HRQoL compared well to the reference population, except

for lower score for general health with 67.2 (95%CI (62.1; 72.3) vs. 72.9 (71.9; 74.0)), p = 0.03. Younger (�58 years) vs. older survivors scored lower for

generalhealthwithmean(SD)of62.1(27.5)vs.73.0(19.5),p = 0.03,vitality(55.2(20.5)vs.64.6(17.3),p = 0.02,socialfunctioning(75.3(28.7)vs.94.1(13.5),

p < 0.001 and mental component summary (49.0 (9.9) vs. 55.8 (6.7), p < 0.001. They scored higher for HADS-anxiety (4.8 (3.6 vs. 2.7 (2.5), p = 0.001, and

had lower EQ-5D index (0.72 (0.34) vs. 0.84 (0.19), p = 0.04. Early vs. late awakeners had higher EQ-5D index (0.82 (0.23) vs. 0.71 (0.35), p = 0.04 and lower

HADS-depression scores (2.5 (2.9) vs. 3.8 (2.3), p = 0.04. Next of kin estimated HRQoL similar to the survivors’ own estimates.

Conclusions: HRQoL five years after OHCA was good and mainly comparable to a matched reference population. Stratified analyses

revealed impaired HRQoL among younger survivors and those awakening late, mainly for mental domains.
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Introduction

Survival after out-of-hospital cardiac arrest (OHCA) has improved over the

last 20 years due to an improved local chain of survival.1�3 Although the

majority of discharged patients survive with good neurological outcome

(Cerebral Performance Category (CPC) 1�2 or modified Rankin Scale 0

�3),4 global hypoxic injuries affect health-related quality of life (HRQoL)

and cognitive function after cardiac arrest (CA, both in-hospital CA and

OHCA).5�7 Typical symptoms are anxiety, depression, fatigue and loss of
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memory.7,8 The impact on daily life and HRQoL in the years following CA is

difficult to predict. Nevertheless, this is of utmost importance to document,

because information concerning HRQoL is as important to patients and

relatives as information about survival. The International Liaison Committee

on Resuscitation (ILCOR) recently recommended a patient-reported

outcome (PRO) set for research in CA survivors up to one year after

CA.9 There is little documentation on HRQoL after this first year.8,10,11

Factors such as age, gender, time from arrest to return of

spontaneous circulation (ROSC), and to awakening affect neurological

outcome.12,13 However, the recently published NORCAST trial,

exploring prognostication in hospitalized OHCA survivors with

persisting coma, showed that both a longer time from arrest to ROSC

and to awakening were insufficient predictors for reliable outcome

prognostication.14 Nevertheless, how these factors affect long-term

HRQoL has not yet been investigated.

Thus, the aim of the present study was to investigate cerebral

performance and HRQoL among OHCA survivors more than four years

after hospital discharge by comparing these findings with age- and gender-

specific Norwegian reference population norms. Secondary objectives were

to evaluate the impact of age, gender and time to ROSC and awakening on

HRQoL and how the next of kin rated the survivors’ HRQoL.

Methods

Study design and population

The present prospective observational study is an a priori planned sub study

of NORCAST.14 In total, 259 comatose, resuscitated adult OHCA patients

were prospectively enrolled on admission to Oslo University Hospital

Ullevål from September 2010 to January 2014. They were treated according

to a standard treatment protocol, including targeted temperature manage-

ment (TTM) at 33 �C for 24 h.3 After four years, 117 were still alive and

included in the present study. All survivors eligible for an ambulatory

HRQoL follow-up were enrolled from June 2017 to May 2018. Patients not

able to attend due to death or disease or not answering phone calls or mail,

were CPC-scored based on information from relatives, general practitioners

and available medical records (Fig. 1).

Survivors not able to physically attend the ambulatory follow-up, but

willing to respond to questionnaires, received questionnaires by mail. Those

not responding, received a reminding letter with a new set of questionnaires

after four weeks.

Outcome assessment

CPC was used to categorize cerebral outcome after CA with CPC 1�2

defined as good neurological outcome.4

HRQoL was assessed using the Short-Form-36 Health Survey Version 1

(SF-36), EuroQoL-5D-3 L (EQ-5D), Hospital Anxiety and Depression Scale

(HADS) and Fatigue Severity Scale (FSS). The next of kin was also asked to

estimate the survivor’s health by completing EQ-5D (except for EQ-VAS).

Both parties completed the questionnaires separately.

HRQoL scoring tools

Short-Form-36 Health Survey Version 1 (SF-36)

The SF-36 is a general HRQoL questionnaire with 36 questions, comprising

eight dimensions: physical and social function (PF/SF), role limitations due

Fig. 1 – Study flowchart.
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to physical health (RP) or emotional problems (RE), vitality (VT), bodily

pain (BP), emotional well-being (mental health, MH) and general health

(GH).15 Responses to each item were recoded and transformed to a 0�100

scale, with higher scores indicating better HRQoL. Scores were further

aggregated into two summary scales, the mental component summary

(MCS) and the physical component summary (PCS) which are standardized

for comparison with a general population (linear T-score transformation with

mean 50 and SD 10).16

EuroQoL-5D-3 L (EQ-5D)

The EQ-5D measures health status by providing three possible answers

indicating no, some or extreme problems in five different dimensions;

mobility, self-care, usual activities, pain/discomfort, and anxiety/

depression. A summary score, the EQ-5D index, can be estimated by

applying a value set derived from the general population to the

individual dimensions. This index scores on a -0.59 to 1.0 scale, with 1.0

representing best possible health and 0 death. Scores less than zero

represent health states considered to be worse than being dead.17

Additionally, the EQ-5D contains a visual analogue scale (EQ-VAS) for

estimating own health with a range from 0 to 100 (worst to best

imaginable health).18 General Norwegian population norms for both SF-

36 and EQ-5D have recently been published, and were used as

reference.19,20

Hospital Anxiety and Depression Scale (HADS)

HADS, a 14-item questionnaire for non-psychiatric hospital outpatients, was

used to evaluate presence of anxiety and depression. It provides seven

questions with a four-level answer from 0 to 3 for each of the two subscales.

The score ranges from 0 to 21 on each subscale with higher scores indicating

more symptoms of anxiety or depression.21 For Norway, no validated cut-off

values exist,22 but �8 has been shown to give the best balance between

sensitivity and specificity and was therefore used.23 Reference values were

derived from the Norwegian HUNT study.24,25

Fatigue Severity Scale (FSS)

The FSS is a 9-item tool revealing fatigue, with a range from 1 to 7 for every

item. Higher values indicate more fatigue. For the Norwegian population,

Lerdal et al. previously suggested “borderline fatigue” with a mean score

>4.0 and <5.0, and “severe fatigue” �5.0.26

Statistical analyses

Survivor characteristics and scores on the questionnaires were described as

means and standard deviations (SD) and 95%-confidence intervals as

appropriate for symmetrically distributed continuous data. Median,

minimum and maximum values were also presented for skewed data. For

categorical data, frequencies and percentages were presented. Those

attending and not attending the study at follow-up were compared by

independent samples t-test for continuous and x2-test for categorical

variables. For comparison to reference population, age- and gender-specific

values were entered for each patient for all SF-36 dimensions and summary

scales as well as for all EQ-5D dimensions. Only aggregated mean reference

values with corresponding SD and sample size were available for HADS

anxiety and depression subscales and FSS. For EQ-5D dimensions,

aggregated frequencies from the reference population were available. The

independent samples t-test was applied to compare the continuous scores of

OHCA survivors to the reference population. In post-hoc analyses, OHCA

survivors were stratified by age, dichotomized at median age (to get equal

groups), gender, time from arrest to ROSC (tROSC, dichotomized with cut-

off 25 min, in accordance with NORCAST14) and time to awakening

(tAWAK, defined as late, if Glasgow Coma Scale (GCS) <9 72 h after

sedation withdrawal). A missing time point for a witnessed OHCA was

replaced with the emergency call as a surrogate. Unwitnessed OHCAs were

defined as missing values for tROSC analysis. Age and gender groups were

compared by independent samples t-test or x2-test, as appropriate, and

tROSC and tAWAK groups with linear regression analyses adjusting the

group differences for age and gender. Distribution of EQ-5D dimension

Table 1 – Baseline characteristics in 96 OHCA survivors.

Baseline characteristics Values

Gender, male n (%) 84 (88)

Age at cardiac arrest [years] Mean (SD) 57 (12.2)

Median (min�max) 58 (22�81)

Age at follow-up [years] Mean (SD) 63 (12.1)

Witnessed cardiac arrest, yes (n = 95) n (%) 94 (99)

Received bystander CPR n (%) 89 (93)

VF/VT as initial rhythm (n = 94) n (%) 81 (86)

Time to ROSC [min] (n = 94) Mean (SD) 22 (17.2)

Median (range) 17 (3�105)

Patients with ROSC > 25 min (n = 91) n (%) 26 (29)

Targeted temperature management (TTM) n (%) 92 (96)

Number of patients with late awakening (n = 90) n (%) 21 (23)

CPC 4 years after OHCA CPC 1 n (%) 90 (94)

CPC 2 n (%) 5 (5)

CPC 3 n (%) 1 (1)

CPC 4 n (%) 0

OHCA: Out-of-hospital cardiac arrest; CPR: cardiopulmonary resuscitation; VF: ventricular fibrillation; VT: ventricular tachycardia; ROSC: Return of spontaneous circulation;

TTM: Targeted temperature management; late awakening, defined as Glasgow Coma Scale < 9 three days after sedation withdrawal; CPC: Cerebral performance category.
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scores were compared with reference population scores using the x2-test for

homogeneity. Age and gender adjustments for EQ-5D items could not be

performed due to too low frequencies in some categories.

All statistical analyses were performed by SPSS 26 (IBM Corp, Armonk,

NY, USA). Two-sided tests were used and results with P-values <0.05 were

considered statistically significant.

Ethics

The NORCASTstudy was approved by the Regional Committee for medical

and health research ethics (2010/1116a REC south-east) and written consent

was obtained from the next of kin during the first 24 h after OHCA. Consent

was confirmed by all survivors eligible for HRQoL assessment and their next

of kin at follow-up.

Results

Four years after their OHCA, 111 of 117 (95%) survivors had CPC 1 or 2 and

six (5%) had CPC 3. Of note, two of the CPC 3 survivors suffered from

psychiatric disorders/dementia prior to their OHCA. Among those alive after

four years, 10 had died before HRQoL assessment and 11 (9%) were

excluded for different reasons, leaving 96 survivors completing HRQoL at

follow-up mean 5.3 (3.6�7.2) years after their OHCA (Fig. 1). Mean age at

follow-up was 63 (28�85) years, 84 (88%) were male. Median tROSC was

17 (ranging 3�105) minutes, and median time from arrest to awakening 5.5

(0�36) days. Among 90 survivors with registered tAWAK, 21 (23%) were

categorized as having late tAWAK (Table 1). The only attending CPC 3

survivor needed assistance to complete the survey. All other participants

completed the questionnaires on their own. There were no differences in age,

gender, initial rhythm and cause of arrest between those attending and not

attending HRQoL assessment (not tabulated).

HRQoL, fatigue and psychological distress

Overall, HRQoL was good and comparable to the age- and gender-

adjusted Norwegian reference population, as shown with similar SF-36

component summary and EQ-5D index scores (Table 2). Among the

eight SF-36 dimensions, the OHCA survivors only scored lower than

the reference population for general health and trended lower for

vitality (Table 2). For the EQ-5D dimensions, they stated a lower

mobility and more self-care problems than the reference population

(Fig. 2).

Anxiety was present in 5% and depression in 15% of the survivors. Mean

HADS scores for depression and anxiety corresponded with those from the

reference population, however with a trend towards less anxiety symptoms

among the OHCA survivors (Table 2). Borderline was present in 11 (13%),

severe fatigue in 19 (22%) of 85 survivors. The OHCA survivors had a lower

mean FSS score than the reference population (Table 2).

Outcome predictors and HRQoL

Younger survivors (�58 years) showed lower SF-36 scores for general

health, vitality, social function, mental health, and MCS than older OHCA

survivors. (Table 3). In addition, the EQ-5D index was lower in younger

survivors and fewer younger than older survivors stated “not being anxious

or depressed” on EQ-5D (Table 4). Furthermore, mean HADS-anxiety score

was higher in younger survivors (Table 4).

OHCA survivors with early tAWAK had less mobility problems

than those with late tAWAK according to the EQ-5D (Table 4). They

had also a higher EQ-5D index and a lower mean HADS-depression

score than survivors awakening late (Table 4). There were no

tROSC- or gender-related differences in HRQoL or fatigue (Tables 3

and 4).

Table 2 – HRQoL (SF-36, HADS and FSS) five years after out-of-hospital cardiac arrest.

n NORCAST sample
Mean (95% CI)

Reference population1

Mean (95% CI)
p-value2

SF-36 Physical functioning 96 80.1 (75.5; 84.7) 84.1 (82.6; 85.6) 0.10

Role � physical 93 69.1 (60.4; 77.8) 73.2 (70.9; 75.5) 0.37

Bodily pain 96 75.0 (70.0; 80.3) 72.4 (71.5; 73.2) 0.34

General health 92 67.2 (62.1; 72.3) 72.9 (71.9; 74.0) 0.03

Vitality 96 59.8 (55.8; 63.7) 63.8 (63.2; 64.4) 0.05

Social functioning 96 84.5 (79.6; 89.4) 86.7 (86.1; 87.4) 0.37

Role � emotional 93 81.0 (74.0; 88.0) 84.1 (82.7; 85.6) 0.38

Mental health 96 80.4 (76.9; 83.8) 82.2 (81.9; 82.4) 0.30

Physical component summary 88 46.5 (44.3; 48.8) 48.0 (47.4; 48.7) 0.22

Mental component summary 88 52.1 (50.2; 54.1) 53.5 (53.3; 53.7) 0.16

EQ-5D-3 L Index 0.78 (0.72; 0.84) 0.83 (0.82; 0.84) 0.10

HADS Anxiety 96 3.7 (3.1; 4.4) 4.40 (4.36; 4.43) 0.05

Depression 96 2.8 (2.3; 3.4) 3.30 (3.2; 3.33) 0.10

HADS

Caseness n (%)

Anxiety 96 14 (15)

Depression 96 5 (5)

Fatigue Severity Scale 85 3.6 (1.4) 4.0 (1.3) 0.009

HRQoL: Health-related quality of life, SF-36: 36-Item Short Health Survey Version 1, HADS: Hospital Anxiety and Depression Scale, FSS: Fatigue Severity Scale, Mean range

for SF-36 dimensions: 0�100, range for EQ-5D index: -0.59 � 1.0, mean range for HADS: 0�21, Cut-off for anxiety and depression - caseness � 8, mean range for FSS 1-7.
1 SF-36: n = 5396, EQ5D: n = 2108, HADS-A: n = 41131, HADS-D: n = 41440, FSS: n = 1893.
2 Independent-samples t-test.
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Next of kin

The next of kin estimated the OHCA survivors health status similar to the

survivors’ own estimates on EQ-5D (Fig. 2).

Discussion

As far as we know, this is the first study in OHCA survivors from the TTM era

reporting HRQoL outcome five years after OHCA. We found an overall

satisfactory HRQoL, quite comparable with a general reference population

after gender- and age-adjustment. Nevertheless, younger OHCA survivors

reported mainly lower mental HRQoL, and more symptoms of anxiety and

depression than older survivors. Late awakeners also reported lower health

status in general and lower mobility than those awakening early. Importantly,

the next of kin estimated the survivors’ health status similar to the survivors’

own estimates.

Although the summary scores for SF-36 and EQ-5D overall indicated a

good HRQoL, our OHCA survivors scored lower on general health, mobility

and self-care and trended lower for vitality than the reference population. A

previous five-year follow-up study byGraf et al. found lowerHRQoLin SF-36

compared to a reference population.27 Noteworthy, this study is from the pre-

TTM era, which might impact neurological outcome.28 Moulaert et al.

described normal HRQoL with normal summary scores for SF-36 3.6 years

after CA (27% received TTM).29 In a TTM trial substudy, HRQoL six months

post-arrest was comparable to a reference population using SF-36 summary

scores.30 However, Geri et al. recently reported normal SF-36 summary scores

in an observational study, but five of eight dimensions showed significantly

lower values.10 Importantly, PCS and MCS do not necessarily reflect all

individual dimensions of SF-36,31 indicating that conclusions relying on

summary scores should be drawn with caution.5

The presence of anxiety and depression was low among our patients.

Mean HADS scores were comparable to the reference population, but with a

trend towards a lower score for anxiety. The TTM trial group described a

slightly higher prevalence of anxiety (24%) and depression (13%) six months

post-arrest among OHCA survivors.32 It is unclear if these differences can be

explained by different follow-up time points, or by other underlying pre- or

inhospital factors. In a retrospective study from 2009, however, Wachelder

et al.11 reported that 13% of CA survivors suffered from anxiety three years

after CA, comparable to our findings, whereas the rate of depression was

slightly higher. The recently published HANOX study assessed both HRQoL

(SF-36) and anxiety and depression (HADS) in OHCA survivors at different

time points up to 18 months post arrest. They found impaired HRQoL

compared to the reference population, with stable values during follow-up.

The prevalence of anxiety and depression also remained unchanged over

time.33 Whether HRQoL, anxiety and depression can improve many years

after CA is unclear and has not been studied in detail and more studies

analysing changes over time are needed.

In our cohort, mean FSS score was lower than in the reference population

while fatigue occurred in the same proportion.26 This is in contrast to two

Dutch studies from Moulaert et al.6 and Wachelder et al.,11 reporting a higher

prevalence of fatigue with 55% and 56% one and approximately three years

after CA. This could partly be due to a higher proportion of patients receiving

TTM in our study, partly due to different follow-up time points.6,11 However,

a more plausible explanation is that we used a higher FSS-score (�5) as

threshold for fatigue, based on findings by Lerdal et al.,26 which corresponds

better with the prevalence of fatigue in the Norwegian population.34 By using

a lower threshold, we would have ended up with 36% suffering from severe

fatigue, which still seems to be lower than described in the Dutch studies.6,11

Noteworthy, we had 13% missing FSS-data, which could have affected the

present results. We do not have a clear explanation for this, but FSS was the

last questionnaire to complete.

Fig. 2 – EuroQoL 5D-3L health status after OHCA; self-rating by OHCA survivors, estimation by the next of kin and values
from the Norwegian reference population.
*mobility; p=0.002 for OHCA survivors vs. reference population, x2-test
*self-care; p<0.001 for OHCA survivors vs. reference population, x2-test
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Table 3 – HRQoL five years after OHCA; stratified post-hoc analyses of Short-Form-36 Health Survey Version 1 (SF-36).

Gender Age Time to ROSC Awakening

Female Male p-value 1 �58 yrs >58 yrs p-value1 �25min >25min p-value2 Early Late p-value2

Physical functioning, n 12 84 49 47 64 26 69 21

Mean (SD) 75.0 (22.7) 80.8 (22.6) 0.4 81.5 (24.7) 78.6 (20.2) 0.54 80.3 (22.8) 82.7 (16.3) 0.78 83.3 (18.6) 73.5 (28.0) 0.07

Role physical, n 12 81 48 45 61 26 67 20

Mean (SD) 50.0 (48.9) 71.9 (40.6) 0.09 65.1 (44.0) 73.3 (40.0) 0.35 72.1 (40.6) 63.5 (46.0) 0.38 73.9 (40.2) 57.5 (44.5) 0.11

Bodily pain, n 12 84 49 47 64 26 69 21

Mean (SD) 63.7 (27.9) 76.6 (25.7) 0.11 73.9 (28.1) 76.0 (24.2) 0.7 75.4 (28.0) 73.6 (22.7) 0.7 77.1 (24.8) 72.8 (26.9) 0.50

General health, n 12 80 49 43 62 24 67 21

Mean (SD) 60.9 (27.6) 68.1 (24.1) 0.35 62.1 (27.5) 73.0 (19.5) 0.03 70.2 (23.3) 60.9 (27.7) 0.22 68.6 (25.0) 63.9 (21.2) 0.29

Vitality, n 12 84 49 47 64 26 69 21

Mean (SD) 52.1 (19.4) 60.9 (19.4) 0.14 55.2 (20.5) 64.6 (17.3) 0.02 61.2 (18.1) 56.5 (23.2) 0.48 61.1 (18.9) 57.4 (20.7) 0.28

Social functioning, n 12 84 49 47 64 26 69 21

Mean (SD) 76.0 (26.4) 85.7 (24.0) 0.2 75.3 (28.7) 94.1 (13.5) <0.001 87.5 (22.6) 77.4 (25.5) 0.12 87.1 (21.9) 78.6 (26.9) 0.05

Role emotional, n 12 81 48 45 61 26 67 21

Mean (SD) 63.9 (36.1) 83.5 (33.0) 0.06 77.8 (36.6) 84.4 (30.6) 0.35 81.4 (34.2) 82.1 (31.6) 0.96 82.6 (32.5) 82.5 (32.7) 0.91

Mental health, n 12 84 49 47 64 26 69 21

Mean (SD) 75.9 (16.2) 81.0 (17.0) 0.33 74.5 (17.8) 86.5 (13.5) <0.001 81.9 (16.6) 77.2 (16.4) 0.44 80.3 (15.8) 79.8 (19.7) 0.56

PCS, n 12 76 48 40 58 24 65 20

Mean (SD) 42.8 (11.7) 47.1 (10.7) 0.2 46.5 (11.4) 46.7 (10.2) 0.93 47.0 (11.0) 46.1 (10.2) 0.72 48.1 (10.1) 43.2 (10.6) 0.07

MCS, n 12 76 48 40 58 24 65 20

Mean (SD) 48.8 (8.9) 52.6 (9.2) 0.18 49.0 (9.9) 55.8 (6.7) <0.001 53.0 (8.8) 50.0 (9.8) 0.18 52.4 (8.8) 52.2 (9.8) 0.94

HRQoLHealth-related quality of life; OHCA:Out-of-hospital cardiac arrest; Awakening: early: GlasgowComaScale� 9 72 h after sedationwithdrawal; ROSC: Return of spontaneous circulation; PCS: Physical component summary;MCS:Mental

component summary.
1 Independent samples t-test.
2 Linear regression model adjusting the differences for gender and age.
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Among the previously known predictors for HRQoL outcome, age was

the most prominent factor. In line with the one-year data from Smith

et al.,35 younger OHCA survivors in our cohort also stated lower HRQoL,

especially for the SF-36 dimensions general and mental health and social

functioning on SF-36. This sounds reasonable because the consequences

of a reduced HRQoL might be more threatening for younger people due to

their essential role for their families and work. Not being able to fulfill this

role as prior to their OHCA may be assumed to generate existential

worries. Geri et al. on the other hand, reported that younger age predicted

better physical HRQoL.10 However, a high drop-out rate may explain

some of these differences. Importantly, the fact that younger OHCA

survivors seem to suffer from mental health and anxiety five years after

their arrest underlines that more structured cognitive and psychological

rehabilitation should be provided.36

Both male gender, longer tROSC and longer time to awakening are

associated with worse neurological outcome after OHCA,12,37 but only

tAWAK showed some associations related to HRQoL in the present study.

Rey et al. showed among 402 comatose CA patients, that late awakening was

associated with more delirium and unfavourable neurological outcome.38 In

a study from the pre-TTM era, long tROSC was related to impaired

HRQoL,39 which could not be confirmed by the present study. It is important

to emphasize that tROSC is a pure quantitative parameter affected by many

different factors. Noteworthy, in the NORCAST trial, with approximately

50% good outcome among 259 comatose OHCA patients, median tROSC

was 27 min.14

HRQoL estimated by the next of kin corresponded well with the OHCA

survivors’ own estimates. This strengthens the validity of the survivors’ self-

reports. Smith et al. found similar results by comparing survivors and proxies

as groups, though not in a one-by-one comparison.35

Limitations

Our study has several limitations. First, it is a single centre observational

study which limits generalisation of our results. Second, due to practical

reasons the HRQoL follow-up was performed over a shorter time period

(eight months) than the NORCAST time period (four years), leading to the

relatively wide follow-up time spread from 3.6 to 7.2 years after OHCA.

Third, 11 patients were lost to follow-up. Although there were no differences

in baseline characteristics between those attending and not attending, we

cannot exclude that missing data of these survivors could have influenced the

results. Fourth, five patients and their next of kin completed the

questionnaires at home, and it is unclear if this was done separately. Due

the low number, this has not influenced the overall results. Fifth, we used well

established general HRQoL-instruments, as recommended for HRQoL

assessment after CA,9 but none of these are especially validated for this

patient group. Sixth, for the questionnaires used, no minimal clinical

Table 4 – HRQoL five years after OHCA; stratified post-hoc analyses of EQ-5D-3 L (EQ-5D), HADS and Fatigue Severity
Scale.

Gender1 Age Time to ROSC1 Awakening1

Female Male � 58 yrs >58 yrs �25 min >25 min Early Late

EQ-5D EQ-5D index2

(-0.4 � 1.0)

n 12 84 49 47 64 26 69 21

Mean (SD) 0.74 (0.25) 0.79 (0.28) 0.72 (0.34)a 0.84 (0.19) 0.79 (0.26) 0.79 (0.28) 0.82 (0.23) 0.71 (0.35)a

Mobility3

(n, %)

No problems 9 (75.0) 66 (78.6) 38 (77.6) 37 (78.7) 50 (78.1) 21 (80.8) 59 (85.5) 13 (61.9)b

Some problems 3 (25.0) 17 (20.2) 10 (20.4) 10 (21.3) 14 (21.9) 5 (19.2) 10 (14.5) 7 (33.3)

Unable 0 1 (1.2) 1 (2.0) 0 0 0 0 1 (4.8)

Self-care3

(n, %)

No problems 12 (100) 73 (86.9) 41 (83.7) 44 (93.6) 57 (89.1) 24 (92.3) 63 (91.3) 18 (85.7)

Some problems 0 10 (11.0) 7 (14.3) 3 (6.4) 7 (10.9) 2 (7.7) 6 (8.7) 2 (9.5)

Unable 0 1 (1.2) 1 (2.0) 0 0 0 0 1 (4.8)

Usual activities3

(n, %)

No problems 7 (58.3) 63 (75.0) 31 (63.3) 39 (83.0) 49 (76.6) 17 (65.4) 53 (76.8) 14 (66.7)

Some problems 5 (41.7) 19 (22.6) 16 (32.7) 8 (17.0) 14 (21.9) 9 (34.6) 15 (21.7) 6 (28.6)

Unable 0 2 (2.4) 2 (4.1) 0 1 (1.6) 0 1 (1.4) 1 (4.8)

Pain/discomfort3

(n, %)

No 3 (25.0) 48 (57.1) 23 (46.9) 28 (59.6) 33 (51.6) 15 (57.7) 40 (58.0) 8 (38.1)

Moderate 8 (66.7) 30 (35.7) 21 (42.9) 17 (36.2) 26 (40.6) 9 (34.6) 26 (37.7) 11 (52.4)

Extreme 1 (8.3) 6 (7.1) 5 (10.2) 2 (4.3) 5 (7.8) 2 (7.7) 3 (4.3) 2 (9.5)

Anxiety/depression3

(n, %)

Not 7 (58.3) 61 (72.6) 29 (59.2) 39 (83.0)c 47 (73.4) 16 (61.5) 47 (68.1) 16 (76.2)

Moderately 5 (41.7) 21 (25.0) 18 (36.7) 8 (17.0) 17 (26.6) 9 (34.6) 21 (30.4) 4 (19.0)

Extremely 0 2 (2.4) 2 (4.1) 0 0 1 (3.8) 1 (1.4) 1 (4.8)

HADS-Depression2 (0�21) n 12 84 49 47 64 26 69 21

Mean (SD) 3.7(2.8) 2.7 (2.8) 3.4 (3.1) 2.3 (2.3) 2.4 (2.9) 3.5 (2.5) 2.5 (2.9) 3.8 (2.3)a

HADS-Anxiety2 (0�21) n 12 84 49 47 64 26 69 21

Mean (SD) 4.4 (2.2) 3.6 (3.3) 4.8 (3.5) 2.7 (2.5)d 3.4 (3.0) 4.7 (3.8) 3.8 (3.4) 3.9 (2.8)

FSS2 (1�7) n 10 75 42 43 59 21 66 14

Mean 4.4 (1.4) 3.5 (1.4) 3.8 (1.5) 3.4 (1.3) 3.4 (1.5) 4.0 (1.3) 3.6 (1.5) 3.5 (1.1)

HRQoL Health related quality of life; OHCA: Out-of-hospital cardiac arrest; HADS: Hospital Anxiety and Depression Scale; FSS: Fatigue Severity Scale; Awakening: early:

Glasgow Coma Scale � 9 72 h after sedation withdrawal; ROSC: Return of spontaneous circulation.
1 All analyses for time to ROSC and Awakening: Linear regression model, adjusted for gender and age.
2 Independent-samples t-test, 3x2-test.
a p = 0.04.
b p = 0.02.
c p = 0.03.
d p = 0.001.
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important difference is defined, even if attempts are made for the EQ-5D

index. To what extend the statistical significance can be transferred to a

clinically important difference remains uncertain. Seventh, the EQ-5D-3 L is

criticized for being inaccurate due to its ceiling effect.40 However, a Tobit-

regression model, less vulnerable for ceiling effects, confirmed the present t-

test results. Finally, we only have aggregated mean reference values for

HADS and FSS, and the absence of age and gender adjustments might limit

comparison with our OHCA survivors.

Conclusions

In this prospective observational study of 96 OHCA survivors, health-related

quality of life five years post-arrest was generally good and comparable to a

Norwegian general reference population in most test dimensions. Stratified

analyses revealed, however, impaired health-related quality of life among

younger patients and those with longer time to awakening, mainly for mental

domains. Survivors’ quality of life estimated by the next of kin corresponded

well with the survivors’ own estimates.
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