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Abstract

Aim: Although survival from out-of-hospital cardiac arrest (OHCA) is improving, little is known about the long-term outcome of survivors. In this study, we

assess the impact of sex on 12 month functional recovery and health-related quality-of-life (HRQoL) outcomes in OHCA survivors.

Methods: Between 2010 and 2016, consecutive adult OHCA survivors were invited to participate in structured telephone interviews using the Glasgow

Outcome Scale–Extended (GOSE), the EuroQol-5D (EQ-5D), and 12-Item Short Form (SF-12) health survey.

Results: Of the 2300 patients discharged alive, 175 (7.6%) died during the follow-up period with the rate of death at 12 months being higher in women

compared to men (10.4% vs. 6.4%; p = 0.002). Of the 2125 12 month survivors, 1752 (82.5%) participated in the interviews. Unadjusted outcomes were

consistently poorer for females compared to males, with fewer women reporting good functional recovery (GOSE � 7, 53.5% vs. 64.8%, p < 0.001) and

living at home without care (60.7% vs. 76.4%, p < 0.001). After adjustment, female sex reduced the odds of good functional recovery (adjusted odds ratio

[AOR] 0.69, 95% CI: 0.53–0.88; p = 0.004), living at home without care (AOR 0.57, 95% CI: 0.43–0.76; p < 0.001), an EQ-5D index score of 1 (AOR 0.57,

95% CI: 0.43–0.75; p < 0.001), an SF-12 mental component summary �50 (AOR 0.56, 95% CI: 0.40–0.78; p = 0.001) and an SF-12 physical component

summary �50 (AOR 0.53, 95% CI: 0.39–0.71; p < 0.001).

Conclusions: Women report poorer functional recovery and HRQoL after OHCA. Further research is needed to better understand the reasons for these

disparities.
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Introduction

Although survival from out-of-hospital cardiac arrest (OHCA) is often
reported to be low,1 recent systems-based initiatives toexpedite access
to life-saving interventions have led to significant improvements to

survival rates.2–5 As short-term prognosis improves, however, there is
increasing community interest in the long-term functional recovery and
health-related quality-of-life (HRQoL) of survivors, and the factors that
contribute to optimal recovery after OHCA.6,7

Some studies have identified factors that are associated with an
increased probability of achieving good functional recovery and HRQoL
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after OHCA, including younger age, initial shockable rhythm, cardiac
aetiology, public location and witness status.6,8–12 What is unclear is
whether sex-disparities exist in the long-term outcome of OHCA
survivors. Importantly, sex-disparities in treatment and short-term
outcomes are well documented,13 with some studies reporting better
survivalamongwomencomparedtomen.14There isalsoevidencewhich
suggests that women are less likely to receive targeted post-resuscitation
care and are more likely to have active care withdrawn prematurely.15–17

In this study, we examine whether sex differences exist in the 12-
month functional outcome and HRQoL of OHCA survivors using a
large registry of long-term follow-up of OHCA patients.

Methods

Study design

Between 1st January 2010 and 31st December 2016, we conducted a
prospective study involving consecutive patients aged 18 years or older
who were discharged alive from hospital following a non-traumatic
OHCA. The study, including the collection and use of registry data, was
approved the Victorian Department of Health Human Research Ethics
Committee as a quality assurance project (#08-02).

Setting

The study was conducted in the Australian state of Victoria, which operates
a single state-wide EMS system covering 227,000 sq. km and servicing a
population of 5.7 million people. In 2016/17, the EMS responded to more
than 850,000 emergency incidents of which 6034 were OHCA events.
Advanced life support and intensive care paramedics are dispatched
concurrently to suspected OHCA events identified in the emergency call. In
most parts of urban and selected areas of rural Victoria, basic life support-
trained first responders including fire-fighters and community volunteers
are also dispatched to suspected cardiac arrest events.

Data sources

Data for this study were collected from the Victorian Ambulance
Cardiac Arrest Registry (VACAR). The VACAR prospectively records
details of all OHCA events where EMS are in attendance in the state of
Victoria. The registry methodology has been described in detail
elsewhere.4 Since January 2010, adult patients who are discharged
alive following OHCA are invited at 12 months post-arrest to undergo
structured telephone interview.18 Before patient contact, the VACAR
cross-references all survivor details with state-wide death records
from the Victorian Registry of Births, Deaths and Marriages to identify
patients who have died during the 12-month period. Patients who are
identified as being alive are sent a letter advising of the intention to
conduct telephone interviews relating to their quality-of-life. Patients
who do not opt out are then contacted by a research assistant
experienced in the administration of the HRQoL instruments
(described below). At least five attempts are made to contact patients
at different time points, including after hours. The patient may elect a
proxy (usually a close relative) to be interviewed on their behalf.18

Outcome measures

The primary outcome measure of this study was good functional
recovery in 12-month survivors measured using the Glasgow

Outcome Scale–Extended (GOSE). The secondary outcomes includ-
ed 12-month mortality, living at home without care, an index score of 1
on the EuroQol-5D-3L (EQ-5D) health survey, and a score �50 on the
12-Item Short Form (SF-12) health survey for both mental and
physical components. The instruments used are described briefly
below, and have been validated previously in OHCA survivors.19

Glasgow Outcome Scale–Extended (GOSE)

The GOSE is a widely utilised method of rating functional recovery on
an eight-point scale from death (score of one) to upper good recovery
(score of eight).20 The GOSE covers domains such as cognition, self-
care, mobility, relationship, and social activities. For this study, a score
�7 indicates good functional recovery.

EuroQol-5D-3L (EQ-5D) health survey

The EQ-5D covers five domains including mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression.21 An index score
is produced ranging from �0.594 to 1, where a score below zero
indicates a state ‘worse than death’ and a score of one indicates the
optimal health state. The EQ-5D also administers a visual analogue
scale (VAS) which asks patients to rate their pre- and post-arrest
health state on a scale from 0 to 100, where zero indicates the worst
imaginable health state and 100 indicates the best imaginable health
state.

Twelve-Item Short Form (SF-12) health survey

The SF-12 measures HRQoL via two components, including the
physical component summary which considers physical functioning,
role (physical), bodily pain and general health, and the mental
component summary which considers vitality, social functioning, role
(emotional) and mental health.22 Each score ranges from 0 to 100,
where a score �50 indicates no disability and <30 indicates severe
disability. The SF-12 can also be used to derive the SF-6D, which
covers six health dimensions including: physical functioning, role
limitation, bodily pain, social functioning, mental state and vitality.
Unlike the GOSE and EQ-5D, the SF-12 is not considered appropriate
for proxy response.

Data analysis

Statistical analyses were undertaken using Stata Statistical Software
15 (StataCorp, 2018, College Station, TX) and a two-sided
significance level <0.05 was considered statistically significant.
Sex differences in baseline characteristics were compared using the
chi-square test and the Wilcoxon rank sum test, as appropriate. In
survivors to hospital discharge, we compared sex differences in the
rate of death up to 12 months using Kaplan–Meier curves and the log-
rank test. Unadjusted outcome measures (GOSE, living status, EQ-
5D, and SF-12) were compared between male and female 12-month
responders using the chi-square test and the student’s t-test, as
appropriate. We compared the SF-12 mental and physical component
summaries in our population against Australian norms by calculating
the standardised mean difference.23 Differences in the standardised
mean difference between men and women were compared using the
student’s t-test.

Adjusted odds ratios (AORs) for the effect of female sex on 12-
month good functional recovery were assessed using multivariable
logistic regression models. The models were adjusted for age, arrest
aetiology, witness status, bystander cardiopulmonary resuscitation
(CPR), public location, initial shockable rhythm, the time between
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EMS arrival and return of spontaneous circulation (ROSC) (i.e. time to
ROSC), and urban region. We supplemented the primary analysis
with a sensitivity analysis consisting of multiple imputation to handle
missing outcome data for non-responders. Twenty imputed datasets
were generated using the baseline variables described above, and the
final model provided AORs and confidence intervals which account for
the variance within, and between, imputed datasets. Interaction terms
between female sex and age were assessed in these models.

The impact of female sex on the secondary outcomes, including
living at home without care, an EQ-5D index score of 1, and an SF-
12 mental and physical component summary �50, were assessed
using the same approach. In addition to the above sensitivity analysis,
we also compared the results of our logistic regression models with
linear regression models in which we used the continuous values for
the EQ-5D index score and SF-12 mental and physical component
summaries as the outcome variables.

Results

Patient population

Between 2010 and 2016, a total of 16,787 adult non-traumatic OHCA
received an attempted resuscitation by EMS, of which 2300 (13.8%)
survived to hospital discharge and were included in the analysis. Sex
differences in the baseline characteristics of survivors to hospital
discharge are shown in Table S1 of the Supplementary appendix.

12-Month follow-up

Of the 2300 survivors to hospital discharge, 175 (7.6%) died during the
12 month follow-up period. Fig. 1 shows that the probability of death in
females was higher than males at three months post-arrest (5.0% vs.
2.6%), six months post-arrest (7.1% vs. 4.5%) and 12 months post-
arrest (10.4% vs. 6.4%) (log-rank test, p = 0.002).

Of the 2125 patients eligible for telephone interview, 1752 (82.5%)
participated. The mean time between the patient’s cardiac arrest and
follow-up was 12.4 months (SD, 0.8), and did not differ by sex. The
12 month follow-up rate was lower in females compared to males
(76.2% vs. 84.2%, p < 0.001). The majority of non-responders were
lost to follow-up (75.1%), but this was lower in females compared to
males (67.3% vs. 78.3%, p = 0.02). The remaining non-responders
either refused to participate (10.5%), were not appropriate for
interview (6.7%), were not a Victorian resident (4.8%), or did not
participate for other reasons (2.0%).

Sex-differences in the baseline characteristics of 12-month
responders are shown in Table 1. The proportion of females
discharged home following arrest was also lower than males
(82.4% vs. 88.4%, p = 0.003). Overall, 369 (21.1%) 12-month
responders were proxies, and this did not differ by sex. When
compared to males, females were less likely to be working before their
arrest (37.3% vs. 53.6%, p < 0.001) and reported lower rates of higher
education (39.6% vs. 56.4%, p < 0.001). The baseline characteristics
of non-responders are shown in Table S2 of the Supplementary
appendix.

Unadjusted sex differences in functional recovery and

HRQoL

Table 2 shows the unadjusted sex differences in functional recovery
and HRQoL outcomes of 12-month responders. According to the
GOSE, fewer females reported good functional recovery and there
was a concomitant increase in the rate of severe or vegetative
disabilities among females (19.8% vs. 11.8%, p < 0.001). The
proportion of patients living at home without care was lower in
females compared to males (60.7% vs. 76.4%, p < 0.001).

According to the EQ-5D, the mean index score and the proportion
of patients with an index score of 1 (best imaginable health status) was
lower in females compared to males. Females reported a significantly
higher incidence of problems with each of the five EQ-5D health
domains, with the largest sex differences being mobility and anxiety/
depression (Fig. 2). Although the pre-arrest VAS did not differ between
females and males (mean, 79 [SD 18] vs. 80 [SD 19], p = 0.38),
females rated their post-arrest health status lower than males (mean,
72 [SD 18] vs. 74 [SD 19], p = 0.04).

The mean SF-12 mental and physical component summaries
differed significantly across sexes (Table 2). The proportion of
patients with an SF-12 mental or physical component score
�50 was also lower in females compared with males (p < 0.001 for
both). When compared to the population norms, female OHCA
survivors reported significantly lower physical component sum-
mary scores (standardised mean difference, �0.28, 95% CI:
�0.41 to �0.15), although mental component summaries did not
differ. When compared to population norms, standardised mean
differences were poorer in women compared to men for both
mental and physical component summaries (Fig. S1 in the
Supplementary appendix). Sex differences in the SF-6D health
dimensions are shown in Fig. 3. The largest sex differences were
observed for the health dimensions of physical functioning and
mental health.

Fig. 1 – Sex differences in the rate of death at 12 month follow-up.
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Adjusted sex differences in functional recovery and HRQoL

Table 3 reports the AORs for the effect of female sex on functional
recovery and HRQoL outcomes in 12-month responders. For the
primary outcome, female sex was independently associated with a
31% reduction in the odds of good functional recovery according to the

GOSE (AOR 0.69, 95% CI: 0.53 to 0.88; p = 0.004). In the sensitivity
analysis, imputation of missing outcome data for non-responders led
to similar estimates for the effect of female sex on the odds of good
functional recovery. In a model testing an interaction term between
age and female sex, the interaction term was non-significant (AOR
0.89, 95% CI: 0.76–1.04; p = 0.15).

Table 1 – Characteristics of OHCA patients who responded to 12-month follow-up, stratified by sex.

Overall Male Female p-Value
n = 1752 n = 1399 n = 353

Age in years, median (IQR) 61 (50, 71) 61 (51, 70) 61 (49, 74) 0.62
Arrest aetiology, n (%)
Cardiac 1610 (91.9) 1309 (93.6) 301 (85.3) <0.001
Respiratory 65 (3.7) 40 (2.9) 25 (7.1) <0.001
Drug overdose/poisoning 27 (1.5) 19 (1.4) 8 (2.3) 0.22
Other 50 (2.9) 31 (2.2) 19 (5.4) 0.001

Witness, n (%)
No witness 182 (10.4) 138 (9.9) 44 (12.5) 0.16
Bystander 994 (56.8) 821 (58.8) 173 (49.0) 0.001
EMS 573 (32.8) 437 (31.3) 136 (38.5) 0.01
Missing 3 (0.2) 3 (0.3) 0 –

Bystander CPRa, n (%) 981 (83.4) 818 (85.3) 163 (75.1) <0.001

Arrest location, n (%)
Private residence 837 (47.8) 625 (44.7) 212 (60.1) <0.001
Aged care facility or supported accommodation 10 (0.6) 7 (0.5) 3 (0.9) 0.44
Public location 648 (37.0) 569 (40.7) 79 (22.4) <0.001
Other 257 (14.7) 198 (14.2) 59 (16.7) 0.22

Initial arrest rhythm, n (%)
Shockable 1472 (84.5) 1213 (87.2) 259 (73.8) <0.001
Pulseless electrical activity 168 (9.6) 97 (7.0) 71 (20.2) <0.001
Asystole 98 (5.6) 79 (5.7) 19 (5.4) 0.85
Other non-shockable 4 (0.2) 2 (0.1) 2 (0.6) 0.14
Missing 10 (0.6) 8 (0.6) 2 (0.6) –

Time intervals, median (IQR)
Call to EMS arrivala 7.3 (5.8, 9.3) 7.3 (5.7, 9.2) 7.3 (5.9, 9.3) 0.92
EMS arrival to first ROSC 6.6 (2.2, 10.9) 6.6 (2.2, 10.9) 4.4 (2.2, 10.9) 0.18

Urban region, n (%) 1335 (76.2) 1070 (76.5) 265 (75.1) 0.58

Discharge direction, n (%)
Home 1513 (87.2) 1223 (88.4) 290 (82.4) 0.003
Rehabilitation 196 (11.3) 143 (10.3) 53 (15.1) 0.01
Aged care facility 27 (1.6) 18 (1.3) 9 (2.6) 0.09
Missing 16 (0.9) 15 (1.1) 1 (0.3) –

Responder type, n (%)
Patient 1383 (78.9) 1097 (78.4) 286 (81.0) 0.28
Proxy 369 (21.1) 302 (21.6) 67 (19.0) 0.28

Highest level of education, n (%)
Primary/elementary school or less 73 (4.7) 50 (4.0) 23 (7.5) 0.009
High school 663 (42.3) 500 (39.7) 163 (52.9) <0.001
College or university 832 (53.1) 710 (56.4) 122 (39.6) <0.001
Missing 184 (10.5) 139 (9.9) 45 (12.8) –

Work status, n (%)
Working before arrest 878 (50.3) 747 (53.6) 131 (37.3) <0.001
Working after arrest, if working prior 648 (74.0) 562 (75.3) 86 (66.2) 0.03
Missing 7 (0.4) 5 (0.4) 2 (0.6) –

CPR denotes cardiopulmonary resuscitation, EMS emergency medical service, IQR interquartile range, ROSC return of spontaneous circulation. Proportions
exclude missing data.
a Excludes EMS witnessed arrests.
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For the secondary outcomes, female sex was independently
associated with poorer odds of living at home without care (AOR 0.57,
95% CI: 0.43–0.76; p < 0.001), an EQ-5D index score equal to 1 (AOR
0.57, 95% CI: 0.43–0.75; p < 0.001), an SF-12 mental component
score �50 (AOR 0.56, 95% CI: 0.40–0.78; p = 0.001) and an SF-12
physical component score �50 (AOR 0.53, 95% CI: 0.39–0.71;

p < 0.001). Similar findings were seen in the sensitivity analyses.
None of the models testing an interaction term between age and
female sex were significant. Finally, in the models using the
continuous outcomes for the EQ-5D and the SF-12, female sex
was associated with an adjusted mean difference in the EQ-5D index
score of �0.8 (95% CI: �0.11 to �0.05; p < 0.001), an adjusted
mean difference in the SF-12 mental component summary of �2.1
(95% CI: �3.3 to �0.9; p < 0.001) and an adjusted mean difference in
the SF-12 physical component summary of �2.8 (95% CI: �4.3 to
�1.3; p < 0.001).

Discussion

This study presents one of the largest cohorts of long-term follow-up of
OHCA survivors reported in the literature so far. Our findings indicate
that female survivors of OHCA experience significantly poorer long-
term functional outcomes compared to their male counterparts at
12 months post-arrest, even after adjustment for important baseline
confounders. We observed significant differences in outcomes
between male and female OHCA survivors across all of our functional
recovery and HRQoL instruments, including after standardisation to
the general population. Female survivors describe significantly more
problems with mobility, self-care, performing usual activities, pain and
anxiety/depression. According to both the SF-12 and EQ-5D, the most
significant differences between male and female responders were
observed for the domains relating to mobility/physical functioning and
mental health issues.

Although a number of smaller studies have examined factors
associated with long-term functional recovery in OHCA survivors, sex
has not always been identified as a predictor of outcome. A study from
Denmark involving 796 OHCA survivors of working age demonstrated
that female survivors were significantly less likely to return to
sustainable employment.12 In comparison, a report from France did
not find any sex differences in the likelihood of returning to work after
OHCA.9 The association between sex and long-term HRQoL
outcomes in OHCA survivors has also been conflicting. A report
from France involving 255 OHCA survivors who completed the SF-
36 at a mean time of 38 months following their cardiac arrest showed
that women reported significantly more problems with physical
functioning, mental health, and bodily pain.8 In contrast, a study of
110 12-month survivors of OHCA from the Netherlands did not find any
sex differences in the SF-36 mental or physical component
summaries.10

As our registry does not collect information regarding functional
recovery at baseline, it is difficult to comment on whether the observed
neurological or physical deficits in women were present at the time of
hospital discharge. Our data do indicate that female survivors were
more likely to be discharged to rehabilitation or aged care facilities and
fewer survived to 12 months post-arrest, both of which suggest poorer
neurological outcomes at discharge. A recent systematic review of
13 OHCA studies found that female sex was associated with an
increased likelihood of survival to hospital discharge, despite fewer
favourable arrest characteristics such as initial shockable rhythms.14

As initial shockable rhythms increase the likelihood of good long-term
functional recovery,18,24 it is plausible that any short-term survival
benefit in females is at the expense of poorer neurological outcomes.

There may be differences in the treatment of men and women
following OHCA which could also help to explain our findings. Two
studies from the United States report that female OHCA patients

Table 2 – Health-related outcomes for 12-month
responders, stratified by sex.

Overall Male Female p-
Value

n = 1752 n = 1399 n = 353

Glasgow Outcome Scale-Extended, n (%)
Vegetative state 5 (0.3) 2 (0.1) 3 (0.9) 0.03
Lower severe

disability
146 (3.4) 106 (7.6) 40 (11.3) 0.03

Upper severe
disability

83 (4.8) 56 (4.0) 27 (7.7) 0.004

Lower moderate
recovery

146 (8.4) 107 (7.7) 39 (11.1) 0.04

Upper moderate
recovery

274 (15.7) 219 (15.8) 55 (15.6) 0.94

Lower good recovery 543 (31.2) 440 (31.7) 103 (29.2) 0.37
Upper good recovery 546 (31.3) 460 (33.1) 86 (24.4) 0.002
Missing 9 (0.5) 9 (0.6) 0 –

Residential status, n (%)
Living at home without

care
1275 (73.2) 1063 (76.4) 212 (60.7) <0.001

Living at home with
care

391 (22.5) 274 (19.7) 117 (33.5) <0.001

Not living at home 75 (4.3) 55 (4.0) 20 (5.7) 0.14
Missing 11 (0.6) 7 (0.5) 4 (1.1) –

EQ-5D index score
Mean (SD) 0.81 (0.25) 0.83 (0.23) 0.72 (0.30) <0.001
1.00, n (%) 673 (39.9) 579 (43.0) 94 (27.6) <0.001
0.80–0.99, n (%) 399 (23.6) 309 (22.9) 90 (26.4) 0.18
0.60–0.79, n (%) 414 (24.5) 328 (24.3) 86 (25.2) 0.73
<0.60, n (%) 203 (12.0) 132 (9.8) 71 (20.8) <0.001
Missing, n (%) 63 (3.6) 51 (3.7) 12 (3.4) –

EQ-5D VAS, mean (SD)
VAS before arrest 80 (18) 80 (18) 79 (18) 0.38
VAS after arrest 74 (19) 74 (19) 72 (18) 0.04

SF-12 Mental component summarya

Mean (SD) 54.0 (8.7) 54.6 (8.1) 52.0 (10.4) <0.001
�50, n (%) 1080 (80.2) 883 (82.5) 197 (71.6) <0.001
40–49, n (%) 151 (11.2) 112 (10.5) 39 (14.2) 0.08
30–39, n (%) 78 (5.8) 52 (4.9) 26 (9.5) 0.004
<30, n (%) 37 (2.8) 24 (2.2) 13 (4.7) 0.02
Missing, n (%) 37 (2.7) 26 (2.4) 11 (3.9) –

SF-12 Physical component summarya

Mean (SD) 46.5 (10.9) 47.3 (10.7) 43.6 (11.3) <0.001
�50, n (%) 740 (53.5) 624 (56.9) 116 (40.6) <0.001
40–49, n (%) 304 (22.6) 232 (21.7) 72 (26.2) 0.11
3–39, n (%) 201 (14.9) 140 (13.1) 61 (22.2) <0.001
<30, n (%) 138 (10.3) 101 (9.4) 37 (13.5) 0.05
Missing, n (%) 37 (2.7) 26 (2.4) 11 (3.9) –

IQR denotes interquartile range, VAS visual analogue scale. Proportions
exclude missing data.
a Patient responders only (n = 1383).
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receive fewer post-resuscitation interventions compared to their male
counterparts, including lower rates of coronary angiography, percu-
taneous coronary intervention and targeted temperature manage-
ment.15,25One of these reports showed that sex differences in survival
with good neurological recovery were explained in part by differences
in the use of post-resuscitation interventions.15 Another retrospective
study involving 1311 cardiac arrest patients from the United States

also demonstrated that female sex was an independent predictor of an
increased likelihood of withdrawing life-sustaining therapy.16 It is
possible that sex differences in the adoption of effective post-
resuscitation therapies may explain both short-term and long-term
differences in neurological recovery.26

A number of reports involving acute coronary syndrome,27

stroke28,29 and heart failure30 populations have also reported poorer

Fig. 2 – Sex differences in the EQ-5D health survey domains for 12-month responders.

Fig. 3 – Sex differences in the SF-6D health dimensions for 12-month responders.

Table 3 – Adjusted odds ratios (95% CI) for the effect of female sex on 12-month functional recovery and HRQoL
outcomes.

Primary estimatea Sensitivity analysisa,b

AOR (95% CI) p-Value AOR (95% CI) p-Value

Good functional recovery (GOSE � 7) 0.69 (0.53, 0.88) 0.004 0.68 (0.52, 0.89) 0.005
Living at home without care 0.57 (0.43, 0.76) <0.001 0.56 (0.41, 0.75) <0.001
EQ-5D Index score equal to 1 0.57 (0.43, 0.75) <0.001 0.55 (0.42, 0.73) <0.001
SF-12 Mental Component �50 0.56 (0.40, 0.78) 0.001 0.57 (0.42, 0.78) 0.001
SF-12 Physical Component �50 0.53 (0.39, 0.71) <0.001 0.57 (0.42, 0.76) <0.001

AOR denotes adjusted odds ratios, CI confidence interval.
a Models adjusted for age, arrest aetiology, witness status, bystander CPR, public location, initial shockable rhythm, time to first ROSC and urban region.
b Sensitivity analysis consisting of multiple imputation to handle missing outcome data for non-responders.
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long-term HRQoL outcomes in women. A common finding in these
reports is the additional number of women reporting mental health
issues, and in particular, problems with anxiety and depression.27–29 In
our study, the largest sex-difference was identified in the health
domains relating to physical functioning and mental health issues.
Depressed mood may be an important reason why a larger number of
female survivors of OHCA report issues with physical functioning and
usual activities.28 In addition, caregiver support may be an important
modifier in how patients perceive their HRQoL and functional recovery
after OHCA, but it is unclear whether the sex of the caregiver also
influences the likelihood of achieving optimal neurological recovery.
Unfournately, due to limitations in our data we were unable to measure
the impact of caregiver characteristics on the HRQoL of survivors.
Finally, our study also showed that women were less likely to return to
work after surviving their OHCA, which could delay recovery and
increase the likelihood of mental health issues.31

Limitations

Our study has a number of limitations. Although we had very little
missing outcome data among 12-month responders, a total of 373
(17.6%) patients did not participate in the telephone interviews. The
proportion of female survivors who did not participate was higher than
males, and this may have led to bias in our results. Our sensitivity
analysis using multiple imputation attempted to mitigate this by
considering variables which could help to explain the pattern of missing
data. In addition, 21.1% of our responders were nominated proxies,
however, excluding these responses from our study would have limited
the generalisability of our findings,particularly among severelydisabled
or non-English speaking minorities. Interestingly, despite the ethnic
diversity of the Australian population, only 6 (0.3%) patients contacted
at 12 months did not participate due to a language barrier. In addition,
our study examined functional outcomes and HRQoL at 12 months
post-arrest so we areunable to demonstrate changes in outcomeover a
longerperiodof time. Our study couldnotadjust for in-hospital treatment
factors which may have influenced outcomes, or differences in post
cardiac arrest follow-up or rehabilitation. Finally, while our generic
measures ofHRQoL providea broadoverviewofpatient’s healthstatus,
they may fail to capture the complexities of a patient’s condition or the
outcomes that are important to the patient.19

Conclusion

Our study indicates that female survivors of OHCA experience
significantly poorer long-term functional outcomes compared to their
male counterparts, despite adjustment for a range of baseline
characteristics. Although the reasons for this difference remain
unclear, female survivors in our study described significantly more
mental health issues compared to their male counterparts, a finding
which could alter the perception or expectation of recovery. Further
research is also needed to better understand the role of post-
resuscitation and post-discharge therapies on the likelihood of
achieving good long-term functional recovery.

Conflicts of interest

None.

Sources of funding

ZN is support bya National Health and Medical Research Council
(NHMRC) Early Career Fellowship (#1146809).

Acknowledgment

None.

Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016/j.
resuscitation.2019.01.034.

R E F E R E N C E S

1. Sasson C, Rogers MA, Dahl J, Kellermann AL. Predictors of survival
from out-of-hospital cardiac arrest: a systematic review and meta-
analysis. Circ Cardiovasc Qual Outcomes 2010;3:63–81.

2. Malta Hansen C, Kragholm K, Pearson DA, et al. Association of
bystander and first-responder intervention with survival after out-of-
hospital cardiac arrest in North Carolina, 2010–2013. JAMA
2015;314:255–64.

3. Wissenberg M, Lippert FK, Folke F, et al. Association of national
initiatives to improve cardiac arrest management with rates of
bystander intervention and patient survival after out-of-hospital
cardiac arrest. JAMA 2013;310:1377–84.

4. Nehme Z, Bernard S, Cameron P, et al. Using a cardiac arrest registry
to measure the quality of emergency medical service care: decade of
findings from the Victorian Ambulance Cardiac Arrest Registry. Circ
Cardiovasc Qual Outcomes 2015;8:56–66.

5. Strömsöe A, Svensson L, Axelsson ÅB, et al. Improved outcome in
Sweden after out-of-hospital cardiac arrest and possible association
with improvements in every link in the chain of survival. Eur Heart J
2015;36:863–71.

6. Elliott VJ, Rodgers DL, Brett SJ. Systematic review of quality of life and
other patient-centred outcomes after cardiac arrest survival.
Resuscitation 2011;82:247–56.

7. Haywood KL, Pearson N, Morrison LJ, Castren M, Lilja G, Perkins GD.
Assessing health-related quality of life (HRQoL) in survivors of out-of-
hospital cardiac arrest: a systematic review of patient-reported
outcome measures. Resuscitation 2018;123:22–37.

8. Geri G, Dumas F, Bonnetain F, et al. Predictors of long-term functional
outcome and health-related quality of life after out-of-hospital cardiac
arrest. Resuscitation 2017;113:77–82.

9. Descatha A, Dumas F, Bougouin W, Cariou A, Geri G. Work factors
associated with return to work in out-of-hospital cardiac arrest
survivors. Resuscitation 2018;128:170–4.

10. Verberne D, Moulaert V, Verbunt J, van Heugten C. Factors predicting
quality of life and societal participation after survival of a cardiac arrest:
a prognostic longitudinal cohort study. Resuscitation 2018;123:51–7.

11. Andrew E, Mercier E, Nehme Z, Bernard S, Smith K. Long-term
functional recovery and health-related quality of life of elderly out-of-
hospital cardiac arrest survivors. Resuscitation 2018;126:118–24.

12. Kragholm K, Wissenberg M, Mortensen RN, et al. Return to work in
out-of-hospital cardiac arrest survivors: a nationwide register-based
follow-up study. Circulation 2015;131:1682–90.

13. Wigginton JG, Perman SM, Barr GC, et al. Sex- and gender-specific
research priorities in cardiovascular resuscitation: proceedings from
the 2014 Academic Emergency Medicine Consensus Conference

R E S U S C I T A T I O N 1 3 7 ( 2 0 1 9 ) 2 1 – 2 8 27

https://doi.org/10.1016/j.resuscitation.2019.01.034
https://doi.org/10.1016/j.resuscitation.2019.01.034
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0030
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0030
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0030
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0035
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0035
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0035
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0035
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0040
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0040
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0040
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0045
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0045
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0045
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0050
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0050
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0050
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0055
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0055
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0055
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0060
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0060
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0060
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0065
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0065
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0065


Cardiovascular Resuscitation Research Workgroup. Acad Emerg
Med 2014;21:1343–9.

14. Bougouin W, Mustafic H, Marijon E, et al. Gender and survival after
sudden cardiac arrest: a systematic review and meta-analysis.
Resuscitation 2015;94:55–60.

15. Bosson N, Kaji AH, Fang A, et al. Sex differences in survival from out-
of-hospital cardiac arrest in the era of regionalized systems and
advanced post-resuscitation care. J Am Heart Assoc 20165:.

16. Grossestreuer AV, Gaieski DF, Abella BS, et al. Factors associated
with post-arrest withdrawal of life-sustaining therapy. Resuscitation
2017;110:114–9.

17. Lindner TW, Langorgen J, Sunde K, et al. Factors predicting the use of
therapeutic hypothermia and survival in unconscious out-of-hospital
cardiac arrest patients admitted to the ICU. Crit Care 2013;17:R147.

18. Smith K, Andrew E, Lijovic M, Nehme Z, Bernard S. Quality of life and
functional outcomes 12 months after out-of-hospital cardiac arrest.
Circulation 2015;131:174–81.

19. Andrew E, Nehme Z, Bernard S, Smith K. Comparison of health-related
quality of life and functional recovery measurement tools in out-of-
hospital cardiac arrest survivors. Resuscitation 2016;107:57–64.

20. Wilson JT, Pettigrew LE, Teasdale GM. Structured interviews for the
Glasgow Outcome Scale and the extended Glasgow Outcome Scale:
guidelines for their use. J Neurotrauma 1998;15:573–85.

21. Rabin R, de Charro F. EQ-5D: a measure of health status from the
EuroQol Group. Ann Med 2001;33:337–43.

22. Ware JE, Kosinski M, Keller SD. In: Lincoln RI, editor. SF-12 : how to
score the SF-12 physical and mental health summary scales. 4th ed.
QualityMetric Inc.; 2002

23. McGough JJ, Faraone SV. Estimating the size of treatment effects:
moving beyond p values. Psychiatry (Edgmont) 2009;6:21–9.

24. Andrew E, Nehme Z, Lijovic M, Bernard S, Smith K. Outcomes
following out-of-hospital cardiac arrest with an initial cardiac rhythm of
asystole or pulseless electrical activity in Victoria, Australia.
Resuscitation 2014;85:1633–9.

25. Kim LK, Looser P, Swaminathan RV, et al. Sex-Based disparities in
incidence, treatment, and outcomes of cardiac arrest in the United
States, 2003–2012. J Am Heart Assoc 20165:.

26. Arrich J, Holzer M, Havel C, Mullner M, Herkner H. Hypothermia for
neuroprotection in adults after cardiopulmonary resuscitation.
Cochrane Database Syst Rev 20162: CD004128.

27. Mortensen OS, Bjorner JB, Newman B, et al. Gender differences in
health-related quality of life following ST-elevation myocardial
infarction: women and men do not benefit from primary percutaneous
coronary intervention to the same degree. Eur J Cardiovasc Prev
Rehabil 2007;14:37–43.

28. Bushnell CD, Reeves MJ, Zhao X, et al. Sex differences in quality of life
after ischemic stroke. Neurology 2014;82:922–31.

29. Gray LJ, Sprigg N, Bath PM, et al. Sex differences in quality of life in
stroke survivors: data from the Tinzaparin in Acute Ischaemic Stroke
Trial (TAIST). Stroke 2007;38:2960–4.

30. Riedinger MS, Dracup KA, Brecht ML, Padilla G, Sarna L, Ganz PA.
Quality of life in patients with heart failure: do gender differences exist?
Heart Lung 2001;30:105–16.

31. Artazcoz L, Benach J, Borrell C, Cortes I. Unemployment and mental
health: understanding the interactions among gender, family roles,
and social class. Am J Public Health 2004;94:82–8.

28 R E S U S C I T A T I O N 1 3 7 ( 2 0 1 9 ) 2 1 – 2 8

http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0065
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0065
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0070
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0070
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0070
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0075
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0075
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0075
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0080
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0080
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0080
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0085
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0085
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0085
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0090
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0090
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0090
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0095
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0095
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0095
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0100
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0100
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0100
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0105
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0105
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0110
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0110
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0110
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0115
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0115
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0120
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0120
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0120
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0120
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0125
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0125
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0125
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0130
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0130
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0130
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0135
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0135
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0135
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0135
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0135
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0140
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0140
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0145
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0145
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0145
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0150
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0150
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0150
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0155
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0155
http://refhub.elsevier.com/S0300-9572(19)30017-6/sbref0155

	Sex differences in the quality-of-life and functional outcome of cardiac arrest survivors
	Introduction
	Methods
	Study design
	Setting
	Data sources
	Outcome measures
	Glasgow Outcome Scale–Extended (GOSE)
	EuroQol-5D-3L (EQ-5D) health survey
	Twelve-Item Short Form (SF-12) health survey

	Data analysis

	Results
	Patient population
	12-Month follow-up
	Unadjusted sex differences in functional recovery and HRQoL
	Adjusted sex differences in functional recovery and HRQoL

	Discussion
	Limitations
	Conclusion
	Conflicts of interest
	Sources of funding
	Acknowledgment
	Appendix A Supplementary data
	References


