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Gender and survival from out-of-hospital cardiac
arrest: a New Zealand registry study

Bridget Dicker,"* Kate Conaglen,? Graham Howie’

ABSTRACT

Objective To determine the relationships between
survival from all-cause out-of-hospital cardiac arrest
(OHCA) and gender in New Zealand.

Methods A retrospective observational study was
conducted using data compliant with the Utstein
guidelines from the St John New Zealand OHCA Registry
for adult patients who were treated for an OHCA
between 1 October 2013 and 30 September 2015.
Univariate logistic regression was used to investigate
factors associated with return of spontaneous circulation
sustained to handover at hospital and survival to 30
days. Multivariate logistic regression models were used
to investigate outcome differences in survival according
to gender at 30 days postevent.

Results Women survived to hospital handover in 29%
of cases, which was not significantly different from men
(31%). When adjusted for age, location, aetiology, initial
rhythm and witnessed status, there was no significant
difference in 30-day survival between men (16%) and
women (13%) (adjusted OR 1.22, 95% Cl (0.96 to 1.55),
p=0.11).

Conclusion No statistical differences were found in
30-day survival between genders when adjustments for
unfavourable Utstein variables were accounted for.

INTRODUCTION

Combined-gender reports, with patient data
collected according to Utstein guidelines, have
consistently associated survival to hospital discharge
with witnessed arrest, bystander cardiopulmonary
resuscitation (CPR), emergency services’ response
times and initial shockable rhythm.! Are these
favourable survival elements similar between
genders? Are survival rates similar? Internation-
ally, some common patterns have emerged: for
example, women who suffer out-of-hospital cardiac
arrest (OHCA) are significantly older than their
male counterparts; their initial rhythm is less likely
to be shockable and more likely to be pulseless
electrical activity (PEA) or asystole compared with
men; women tend to suffer OHCA at home rather
than in public or workplaces; and women tend to
receive less bystander CPR.>™ These differences
in arrest characteristics have been reported almost
universally. However, the data on survival are more
mixed. Generally, a preliminary univariate analysis
reveals that women have higher rates of survival to
hospital admission following OHCA, despite their
lower rates of shockable rhythms and bystander
CPR, but they have lower rates of survival to
hospital discharge (or 30-day survival).>7 1213171920
However, these gender differences often change

What is already known on this subject

» Women who suffer out-of-hospital cardiac
arrest (OHCA) are significantly older than their
male counterparts; their initial rhythm is less
likely to be shockable and women tend to
suffer OHCA at home rather than in public or
workplaces.

» These differences in OHCA characteristics have
been reported almost universally.

» However, the survival data for women in OHCA
remain controversial.

» Some studies report no difference in survival
to discharge or 30-day survival between
sexes; or sometimes men appear statistically
advantaged, or sometimes women.

What this study adds

> A retrospective observational study was
conducted using data from the St John New
Zealand OHCA Registry for adult patients who
were treated for an OHCA between 1 October
2013 and 30 September 2015.

» This study found no significant difference in
survival between men and women at 30 days,
once adjustments for unfavourable Utstein
variables were accounted for.

on multivariate analysis, where factors such as
initial shockable rhythm and paramedic response
time appear to be more influential determinants
of survival than gender. Thus, some multivariate
studies report no difference in survival to discharge
or 30-day survival between sexes; or sometimes
men appear statistically advantaged, or sometimes
women.? 38 12 13 15717 Interestingly, several studies
have shown that women of reproductive years may
exhibit enhanced survival compared with older
women.’ ¢ 13 This is the so-called ‘oestrogen effect’,
reported by some but not all studies.'” Thus, the
survival data for women in OHCA remain contro-
versial. The aim of this study is to use New Zealand
registry-based data to provide additional infor-
mation on the relationship between gender and
survival at 30 days.

METHODS

Study design

This was a retrospective observational study. Data
were included in the analysis if the OHCA occurred
between 1 October 2013 and 30 September 2015, if
a resuscitation attempt was made by the responding
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Table 1 Characteristics of overall sample and by gender for all attempted resuscitations
Missing data Total, n=3862 Male, n=2678 Female, n=1184

Variables n (%) n (%) n (%) n (%) P values*
Age, median (IQR) 8(0.2) 66 (53-77) 65 (53-76) 68 (54-78) <0.001
Location

Public 750 (20) 606 (23) 144 (12)

Home 2568 (67) 1689 (63) 879 (75)

Aged care 118 (3) 76 (3) 42 (4)

Healthcaret 75(2) 51(2) 24(2)

Other 14 (0.4) 337 (9) 246 (9) 91 (8) <0.001
Aetiology

Cardiac 2982 (77) 2119 (79) 863 (73)

Non-cardiac 0(0) 880 (23) 559 (21) 321 (27) <0.001

Initial rhythm

Shockable 1482 (38) 1153 (43) 329 (28)

Non-shockable 1(0) 2379 (62) 1524 (57) 855 (72) <0.001

Witnessed

Unwitnessed 1194 (31) 801 (30) 393 (33)

Bystander 2033 (53) 1459 (55) 574 (49)

Crew 0(0) 635 (16) 418 (16) 217 (18) 0.002
CPR prior

No 1441 (38) 958 (36) 483 (41)

Yes 24.(0.6) 2397 (63) 1705 (64) 692 (59) 0.002

Minutes to scene, median (IQR) 15 (0.4) 9(7-12) 9(7-12) 9 (6-12) 0.83
PCI capability of the receiving hospital

None 454 (35) 326 (36) 128 (33)

24hours 530 (41) 367 (40) 163 (42)

Business hours 0(0) 324 (25) 223 (24) 101 (26) 0.59
ROSC on handover

No 2696 (70) 1858 (69) 838 (71)

Yes 0(0) 1166 (30) 820 (31) 346 (29) 0.38
30-Day survival

No 3279 (85) 2243 (84) 1036 (88)

Yes 3(0.1) 580 (15) 432 (16) 148 (13) 0.003

*P<0.05 is significant; %* test for nominal values and Mann-Whitney for continuous variables.

tHealthcare refers to non-hospital treatment localities such as a general practice clinic.

CPR, cardiopulmonary resuscitation; PCl, percutaneous coronary intervention; ROSC, return of spontaneous circulation.

ambulance crew and if the patient was an adult (=16 years).
These data are inclusive of all patients with any cause of cardiac
arrest (including traumatic) and all non-conveyances. Patients
who were younger than 16 years old or where resuscitation was
not attempted by the responding ambulance staff were excluded
from the analysis.

Utstein style guidelines
The template for recording resuscitation outcome variables
is referred to as the Utstein style guidelines with an individual
variable being an Utstein element.! The registry data used in
this study were collected prospectively in accordance with the
Utstein style guidelines.

St John New Zealand OHCA Registry
The St John New Zealand OHCA Registry (SOCAR) was estab-
lished in 2013. The SOCAR covers 4 018 370 people (90% of
the New Zealand population) and includes all New Zealand
except for the Greater Wellington region, which is serviced by
Wellington Free Ambulance.”!

The data variables held within SOCAR include Computer
Aided Dispatch data, on-scene data collected by the ambulance

officers in attendance and mortality data from the New Zealand
National Health Index.*

A cardiac arrest was defined as the patient being unconscious
and pulseless with either agonal breathing or no breathing. An
attempted resuscitation was defined as the performance of CPR
by or under the direction of responding staff, or the delivery of
a shock at any time (including before ambulance arrival). Return
of spontaneous circulation (ROSC) was defined as survived
event, that is, ROSC sustained to hospital handover.

Setting

St John operates a two-tiered response system for responding
to OHCA. Both tiers of the response are dispatched concur-
rently. The first tier involves the immediate dispatch of the
closest resource regardless of qualification, which may be an
emergency ambulance or any other coresponder including the
St John Patient Transfer Service, New Zealand Fire Service, local
first response groups, or Primary Response in Medical Emer-
gencies doctors and nurses. The second-tier response includes
an intensive care paramedic (ICP) or a paramedic (PARA) if no
ICP is available. All St John personnel follow written St John
Clinical Procedures and Guidelines, which provide direction for
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Table 2  Logistic regression, survival to 30 days

Unadjusted Adjusted
P values, P values,
OR (95%Cl) significance <0.05  OR (95%(Cl) significance <0.05
Sex: male (reference) 0.74 (0.61 t0 0.91) 0.004 1.22 (0.96 to 1.55) 0.11
Age in years 0.99 (0.98 to 0.99) <0.001 0.98 (0.97 to 0.98) <0.001
Location: public (reference)
Home 0.28 (0.22 to 0.34) <0.001 0.43 (0.34 to 0.55) <0.001
Aged care 0.05 (0.01 t0 0.18) <0.001 0.09 (0.02 to 0.39) <0.001
Healthcare 2.39(1.48 t0 3.87) <0.001 2.79 (1.57 to 4.95) <0.001
Other 0.90 (0.67 to 1.21) 0.49 0.67 (0.46 to 0.98) 0.04
Aetiology: cardiac (reference)
Non-cardiac 0.35(0.27 t0 0.47) <0.001 0.47 (0.33 10 0.68) <0.001
Initial rhythm: shockable (reference) 0.08 (0.07 t0 0.11) <0.001
Witnessed: unwitnessed (reference)
Bystander 4.43 (3.29 to 5.96) <0.001 2.22 (1.61 to 3.06) <0.001
Crew 7.97 (5.76 t0 11.02) <0.001 8.69 (5.94 t0 12.70) <0.001
Bystander CPR: no CPR (reference) 0.90 (0.75 to 1.08) 0.24
Minutes to scene 0.98 (0.97 to 1.00) 0.01
PCI: no PCI (reference)
24hours 1.28 (0.99 to 1.65) 0.06
Business hours 1.00 (0.75 to 1.33) 0.99

Adjusted for age, location, aetiology, initial rhythm and witnessed status.
CPR, cardiopulmonary resuscitation; PCl, percutaneous coronary intervention.

the personnel to autonomously decide whether it is appropriate
to start or terminate a resuscitation.

Statistical methods

The categorical variables were described as total and percentages
of total numbers. The continuous variables were summarised as
means*=SD or medians with IQRs. Survival to 30 days post-
OHCA event was the primary outcome. The secondary outcome
was event survival, which was defined as ROSC sustained to
handover at hospital. Univariate logistic regression was used to
investigate factors associated with ROSC sustained to handover
at hospital and survival to 30 days. Data are presented as ORs
with 959% ClIs. Multivariate logistic regression models were
used to investigate outcome differences in survival according to
gender at 30 days postevent. Logistic regression was also used
to conduct subgroup analyses investigating survival between
genders in patients who were at a younger age (1844 years),
older age (=55 years) or presented with a shockable rhythm.
Selection of covariates for the adjusted models used the forward
selection (conditional) method. This is a stepwise selection
method with entry testing based on the significance of the score
statistic (<0.1), and removal testing based on the probability of
a likelihood ratio statistic based on conditional parameter esti-
mate. Data analysis was performed using IBM SPSS (V.23.0). A p
value <0.05 was considered statistically significant.

RESULTS

In total 3862 patients were included in the analysis, of whom
1184 (31%) were female and 2678 (69%) were male. The
median age for women was 68 years and the median age for men
was 65 years. The overall rate of survival to 30days for both
sexes was 15%.

OHCA characteristics
The characteristics of OHCAs in women differed significantly
from men (table 1). Women were older, more likely to be at

home, have a non-cardiac cause, present in a non-shockable
rhythm, were more likely to have unwitnessed arrests and have
no CPR performed prior to ambulance arrival compared with
men. There was no difference in the time taken by the ambu-
lance to reach the patient, a median of 9 min for both men and
women, nor was there any difference between genders in the
percutaneous coronary intervention capability of the receiving
hospital (X2, p=0.59).

Event survival: ROSC sustained to hospital handover

Women survived to hospital handover in 29% of cases, which
was not significantly different from men (31%) (unadjusted
logistic regression OR 0.94, 95% CI (0.81 to 1.09), p=0.38).

Survival at 30 days

The unadjusted results indicated that women had a lower
survival to 30 days (13%) compared with men (16%) (unad-
justed OR 0.74, 95%(CI 0.61 to 0.91), p=0.004) (table 2).
When adjusted for age, location, aetiology, initial rhythm and
witnessed status, there was no significant difference in likelihood
of survival between men and women (adjusted OR 1.22 (0.96
to1.55, p=0.11) (table 2).

Survival in age ranges 18-44 years vs >55 years

and shockable initial rhythm, by gender

Analyses were performed to determine any differences between
men and women when they were categorised into subgroups of
shockable initial rhythm, age 18-44 and age =55. This allowed
us to investigate whether there was a survival benefit for women
of reproductive years versus postmenopausal women. Character-
istics of these subgroups are shown in table 3.

In the subgroup of shockable initial rhythm, logistic regression
analysis indicated that there was a 30-day survival benefit for
women (35%) over men (32%) (adjusted OR 1.38, 95% CI (1.03
to 1.84), p=0.03) (table 4).
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Female
n (%)

Female
n (%)

Female
n (%)

Male

=3862

Total, n:
n (%)

n (%)

n (%)

n (%)

Subgroup analyses

116 (35)
22 (14)
94 (11)

163 (50) 370 (32)

559 (48)
126 (37)
568 (30)

329 (22)
155 (31)

879 (31)

1153 (78)

1482 (38)

Shockable initial rhythm

Age 18-44
Age =55

65 (19)
284 (15)

49 (32)
243 (28)

339 (69)
1925 (69)

494 (13)

2804 (73)

ROSC, return of spontaneous circulation.

Table 4 Logistic regression, survival to 30 days in selected subgroups

Unadjusted Adjusted
P values, P values,
significance significance
Subgroup OR (95%Cl) <0.05 OR (95%Cl) <0.05
Shockable 1.15(0.89t01.49) 0.29 1.38(1.03t01.84) 0.03

initial rhythm
Age 18-44  0.70(0.41t01.18)  0.18
Age =55 0.69 (0.54t0 0.89)  0.003

0.92(0.49t01.72)  0.78
1.09 (0.82 to 1.46)  0.54

Adjusted for age, location, aetiology, initial rhythm and witnessed status.

In the premenopausal age group of 18-44, there was
no difference found in 30-day survival between men and
women (adjusted OR 0.92, 95%CI (0.49 to 1.72), p=0.78)
(table 4). Similarly, when men and postmenopausal women
aged =55 were compared, there was also no difference found
in survival to 30 days (adjusted OR 1.09, 95% CI (0.82 to 1.46),
p=0.54) (table 4).

DISCUSSION

Gender differences identified within the New Zealand OHCA
Registry are in line with world trends. New Zealand adult
women suffer OHCA at less than half the rate that men do and
are 3years older on average. There are significant gender differ-
ences in location of arrest, aetiology, initial rhythm, whether the
arrest was witnessed and whether or not bystander CPR was
initiated.

In terms of ROSC rates and survival to hospital admission,
there was no gender difference. Overall this was true even for
shockable rhythms. There was no gender difference found in
30-day survival.

This result is reassuring in terms of ambulance performance,
both operationally and in the resuscitation skills of New Zealand
paramedics. It is unlikely given these results that there was any
disparity in care delivery between men and women.

The age distribution of OHCA is remarkably different in men
versus women. Men tend to arrest at an earlier age; up until the
age of 70, the percentage of total arrests in men always exceeds
that of women; this means that only 38% of male OHCAs occur
in men 70 years or older, whereas 47% of all female OHCAs
occur in this age grouping.” The fact that women arrest at older
age ranges and tend to suffer from more comorbidities such as
hypertension and diabetes may contribute to their receiving less
resuscitation attempts.'* 24

Moreover, less of these female OHCAs occur in public places,
a location where they would be more likely to be witnessed and
more likely to receive bystander CPR. Resuscitation attempts
are less frequent when an arrest occurs at home—there are less
people available to resuscitate the victim, generally they are less
competent at CPR and partners of older women are more likely
to be elderly themselves.

Because of the real differences in OHCA characteristics
between genders, and the unfavourable Utstein predictors
evident in women, it might be expected that women would
experience lower survival rates than men. Our data suggest
otherwise. However, this study reports OHCA from all causes,
including traumatic arrests; in all, 77% were of primary cardiac
aetiology. This may be a limitation. There is recent evidence
to suggest that the usual favourable Utstein factors, other than
shockable rhythm, may not be associated with positive outcomes
in OHCA secondary to trauma.”

Dicker B, et al. Emerg Med J 2018;0:1-5. doi: 10.1136/emermed-2017-207176


http://emj.bmj.com/
http://group.bmj.com

Downloaded from http://emj.bmj.com/ on April 17, 2018 - Published by group.bmj.com

Original article

Some have argued, because women suffer OHCA less than
men, that the male form of the disease has dominated and may
even have determined general treatment guidelines, perhaps to
the detriment of female victims.'® Our New Zealand data cannot
support this. The similar survival rates between men and women
show that gender is not a determinant in itself, in either ROSC
rates or 30-day survival post-OHCA.

Some work has reported an overall effect on survival for
women of reproductive age, while others have reported no differ-
ence in younger versus older women.”” * > 13 17 Studies have
also reported specifically on survival from shockable rhythms.""
Bosson et al argued against sex-hormone effects, believing that
disparities in outcome could be accounted for by OHCA char-
acteristics and postresuscitation care differences. In our study
the subgrouping of shockable initial rhythm indicated a survival
benefit for women. In the subgroupings of age 18-44 years
and age =535, with adjustment for Utstein characteristics, there
was no difference in survival between genders or evidence of a
so-called ‘oestrogen effect” within women. Thus any ‘oestrogen
effect’ remains controversial.

CONCLUSIONS

No statistical differences were found between genders when
adjustments for unfavourable Utstein variables were accounted
for.
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