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Sex differences in intensive care unit admissions in Australia 
and New Zealand

Lucy Modra, David Pilcher, Michael Bailey and Rinaldo Bellomo

More men than women are admitted to intensive care 
units (ICUs) worldwide.1-6 In studies of sex differences in 
ICU admissions from North America, the United Kingdom 
and Europe, the percentage of female patients ranges from 
35% to 45%.1-3,5-10 This simple observation likely reflects 
complex sex differences in the incidence, presentation and 
management of critical illness.

Previous studies focused on quantifying sex differences 
in illness severity and outcomes from ICU admission, 
with conflicting results.1,3,5-9 These studies highlight two 
important features of the sex imbalance in ICU admissions 
that warrant further investigation.

First, the sex imbalance is not evenly distributed across 
diagnostic categories.5,8,9 Some critical illnesses have a 
marked male predominance; for example, trauma, cardiac 
surgery and aortic dissection.10-13 Other critical illnesses, 
such as subarachnoid haemorrhage and asthma, are more 
common in women.14,15 This raises a question: what is the 
relative contribution of different disease categories to the 
overall sex balance in ICU admissions?

Second, there is a wide variation in the reported 
percentage of female ICU patients in studies performed at 
different times in different regions of the world. Therefore, 
it is unclear if this variation is due to differences in casemix, 
differences in sociocultural context or changes over time.

This study examines these issues by systematically 
describing the sex balance in ICU admissions in Australia 
and New Zealand. We used the Australian and New 
Zealand Intensive Care Society (ANZICS) Centre for Resource 
and Outcome Evaluation (CORE) Adult Patient Database 
(APD). Our primary objective was to quantify the relative 
contribution of each major diagnostic category to the overall 
preponderance of men admitted to an ICU in Australia 
and New Zealand. Previous researchers have identified a 
sex imbalance across multiple diagnostic groups of critical 
illness;5,6,10 therefore, we hypothesised that a sex imbalance 
(< 48% or > 52% women) existed across all major diagnostic 
categories of ICU admission. Secondary objectives were to 
identify the individual diagnoses with the most marked sex 
imbalance and to describe how the observed sex imbalance 
varied over time and with patient age.

ABSTRACT

Introduction: Fewer women than men are admitted to 

intensive care units (ICUs) worldwide.

Objectives: To quantify the relative contribution of each 

major diagnostic category to the overall sex balance in ICU 

admissions in Australia and New Zealand, and to describe 

changes in the sex balance over time and with patient age.

Methods: Retrospective cross-sectional study of Australian 

and New Zealand ICU admissions recorded in the 

Australian and New Zealand Intensive Care Society Adult 

Patient Database between 2005 and 2018. Multivariate 

logistic regression for the likelihood of female admission 

considered key explanatory variables: diagnostic category, 

patient age, admission year, geographic region, hospital 

type, and planned versus unplanned ICU admission.

Results: Overall, 42.3% of 1 616 856 Australian and New 

Zealand ICU patients were women (99% CI, 42.2–42.4%). 

247 988 more men than women were admitted to an ICU 

during the 14-year study period. There was a sex imbalance 

in most diagnostic categories: less than 48% women in 15 

of 23 diagnostic categories, and greater than 52% women 

in four diagnostic categories (P  <  0.001). Admissions 

following cardiovascular surgery accounted for over half of 

the total sex imbalance. The percentage of ICU patients 

who are women increased linearly from 40.8% in 2005 to 

43.6% in 2018 (R2 = 93.1%; P < 0.001). Compared with 

admission in 2005, the adjusted odds ratio for female 

admission in 2018 was 1.03 (99% CI, 1.01–1.06).

Conclusion: There is a significant sex imbalance in ICU 

admissions in Australia and New Zealand, widespread 

across the diagnostic categories. Cardiovascular admissions 

contribute most to the observed preponderance of men. 

The proportion of female ICU patients is steadily increasing.
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Methods

Population

We undertook a retrospective cross-sectional study of ICU 
admissions in the ANZICS CORE APD between 1 January 
2005 and 31 December 2018. The APD lists more than 2.4 
million ICU episodes since 1993. Presently, over 180  000 
ICU admissions are submitted every year, estimated to 
account for 90% of ICU admissions in Australia and 70% 
of admissions in New Zealand.16 Sex is recorded as part 
of basic demographic data in this registry, taken from the 
patient’s hospital record.

We excluded patients aged under 17 years; patients with 
missing diagnoses, sex classification or outcome; and repeat 
ICU admissions during the same hospital visit. Patients 
classified as “intersex” or “indeterminate sex” were 
excluded from the analysis because this sex classification 
was only introduced to the registry in 2017.

Diagnostic categories

We considered 23 diagnostic categories based on the Acute 
Physiology and Chronic Health Evaluation (APACHE) III-J 
categories used in the APD.16 Ten diagnostic groups had both 
postoperative and non-operative categories: cardiovascular, 
respiratory, gastrointestinal, neurological, trauma, metabolic, 
haematological, renal and genitourinary, female-specific, 
and musculoskeletal. The “sepsis” and “other” diagnoses 
had only non-operative categories, and “male-specific” 
diagnoses had a postoperative category only.

The female-specific diagnostic category included obstetric 
and gynaecological conditions, and the male-specific category 
included disorders of male urogenital tract. Postoperative 
admission was defined as admission to the ICU directly from 
the operating theatre or recovery after surgery.

Statistical analysis

Categorical variables are reported as counts with 
percentages to one decimal place. Given the size of the 
dataset, to increase robustness we set significance level at 
0.01 (P < 0.01 indicates statistical significance) and reported 
99% confidence intervals (CIs). The exact binomial test 
was used for comparisons of binary data and c2 tests for 
other categorical variables. We defined a significant sex 
imbalance within diagnostic categories as less than 48% or 
greater than 52% of women. The relative contribution of 
each diagnostic category to the overall sex imbalance was 
calculated as the absolute difference between male and 
female admissions in the diagnostic category divided by the 
absolute difference between total male and total female 
admissions in the entire dataset.

Simple linear regression was used to assess the 
association between the percentage of female patients 

and year of admission. Multivariate logistic regression 
calculated the odds of an ICU admission being a female 
patient. Therefore, odds ratios (ORs) greater than one 
are associated with female ICU admission and ORs less 
than one are associated with male ICU admission. The 
multivariate model included the following categorical 
variables identified a priori as potentially associated with sex 
balance: APACHE III-J diagnostic category (postoperative 
and non-operative subcategories considered separately), 
patient age (10-year cohorts), admission year, hospital type 
(tertiary, metropolitan, rural/regional or private), geographic 
region (New Zealand or individual states and territories of 
Australia), and planned versus unplanned ICU admission.

Sex-specific diagnostic categories were excluded from 
the multivariate logistic regression. Year of admission was 
firstly modelled as a categorical variable and secondly 
modelled as a continuous variable to enable assessment of 
annual change over time. Results are reported as ORs (99% 
CI), with a Wald c2 statistic enabling a comparison of the 
relative significance of variables in the model.

Statistical analyses were performed with Stata 16.1 
(StataCorp) and SAS 9.4 (SAS Institute).

Ethics

Ethics approval for this study was granted by the Alfred 
Hospital Human Research Ethics Committee (HREC 712/18).

Results

In the 14 years from 2005 to 2018, there were 1 800 521 
ICU admissions in the ANZICS CORE APD. After exclusions, 
1  616  856 patients were examined in this study (Online 
Appendix, figure 1). There were 326 patients excluded 
due to missing sex classification, and 111 patients were 
classified as intersex. Intersex patients composed less 
than 0.1% of admissions in 2017 (24/158 786) and 2018 
(87/151 368).

Overall, women accounted for 42.3% (99% CI, 42.2–
42.4%) of the 1 616 856 patients. There were 247 988 
more men than women in the dataset. This absolute 
difference in the number of men and women represents 
the total sex imbalance.

Sex imbalance within diagnostic categories

A sex imbalance was observed in most diagnostic categories 
(Table 1). Less than 48% of patients were women in 15 of 
23 categories (P < 0.001 for all) (Table 1). More than 52% 
of patients were women in the two metabolic categories 
(postoperative and non-operative) and the two female-
specific categories (postoperative and non-operative) 
(P  <  0.001 for all). Four categories had similar numbers 
of men and women: the postoperative musculoskeletal, 
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Table 1. Female intensive care unit (ICU) admissions by diagnostic category

Diagnostic category
Total admissions 
(n = 1 616 856)

Female 
admissions 

(n = 684 434)

Percentage 
of female 

admissions

Odds ratio female 
admission* 

(99% CI)

Trauma

Non-operative 53 224 13 249 24.9% 0.33 (0.26–0.41)

Postoperative 25 916 7929 30.6% 0.43 (0.34–0.53)

Cardiovascular

Non-operative 120 883 49 404 40.9% 0.68 (0.55–0.85)

Postoperative 301 806 82 469 27.3% 0.39 (0.31–0.48)

Renal and genitourinary

Non-operative 20 710 8505 41.1% 0.69 (0.56–0.86)

Postoperative 32 330 10 443 32.3% 0.48 (0.38–0.59)

Respiratory

Non-operative 171 155 80 545 47.1% 0.88 (0.71–1.09)

Postoperative 72 705 27 995 38.5% 0.62 (0.5–0.77)

Gastrointestinal

Non-operative 54 498 22 576 41.4% 0.69 (0.56–0.86)

Postoperative 215 902 100 739 46.7% 0.86 (0.69–1.06)

Sepsis, non-operative 103 390 46 654 45.1% 0.82 (0.66–1.02)

Musculoskeletal, skin, and soft 
tissue

Non-operative 3935 1712 43.5% 0.75 (0.60–0.95)

Postoperative 87 327 43 951 50.3% 0.96 (0.77–1.19)

Neurological

Non-operative 81 241 36 724 45.2% 0.83 (0.67–1.03)

Postoperative 112 271 55 292 49.2% 0.96 (0.77–1.19)

Male-specific, postoperative 4355 32 0.7% na

Haematological

Non-operative 7182 3258 45.4% 0.84 (0.67–1.05)

Postoperative 578 292 50.5% 1.0†

Other, non-operative 9070 4651 51.3% 1.01 (0.81–1.26)

Metabolic

Non-operative 99 302 53 681 54.1% 1.11 (0.90–1.38)

Postoperative 12 651 8050 63.6% 1.73 (1.39–2.16)

Female-specific

Non-operative 4000 3975 99.4% na

Postoperative 22 425 22 308 99.5% na

Total 1 616 856 684 434 42.3%

na = not applicable. * Odds ratios adjusted for patient age, admission year, hospital type (tertiary, metropolitan, rural/regional or private), geographic 
region and planned versus unplanned ICU admission. Sex-specific diagnoses were excluded from the model (n = 1 586 076, 41.5% women, after excluding 
30 780 admissions for sex-specific diagnoses). † Reference.
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neurological and haematological categories and the non-
operative “other” diagnostic category.

The sex imbalance was not evenly distributed across 
diagnostic categories (Figure 1).

Cardiovascular diagnoses contributed the most to the 
overall sex imbalance in ICU admissions. Postoperative 
cardiovascular surgery admissions accounted for over half 
(55.2%) of the total sex imbalance in the dataset; there 
were 136  868 more men than women in this diagnostic 
category. After removing cardiovascular surgery admissions 
from the dataset, 45.8% of remaining patients were women 
(99% CI, 45.7–45.9%).

Trauma, gastrointestinal and respiratory diagnoses 
all contributed substantially to the total sex imbalance, 
accounting for 14.8%, 10.8% and 9.6% of the total 
imbalance respectively (Figure 1). Sepsis diagnoses 
accounted for only 4.1% of the total sex imbalance: 10 082 
more men than women were admitted with sepsis.

The female-specific diagnostic category (n = 26 425) had 
substantially more admissions than the corresponding male-

specific diagnostic category (n = 4355). Aside from female-
specific diagnoses, the metabolic categories, including 
endocrine and thermal emergencies and electrolyte 
disturbances, had the highest percentage of female patients 
(55.1% overall).

Individual diagnoses with the largest sex imbalance

Aside from sex-specific diagnoses, the diagnoses with 
highest percentage of female patients were asthma 
(69.7% women), endocrine surgery (63.6% women) 
and subarachnoid haemorrhage (63.2% women) (Online 
Appendix, table 3). The male-dominated diagnoses were 
all from the cardiovascular surgery and trauma categories, 
including endoluminal aortic repair (18.2% women), 
cervical spine injury (18.3%) and ruptured aortic aneurysm 
(18.7% women).

Change over time

Over 14 years, the proportion of all ICU patients who were 
women increased linearly from 40.8% in 2005 to 43.6% 

Figure 1. Contribution to overall sex imbalance by diagnostic category

* Relative contribution to total sex imbalance = (male admissions – female admissions within diagnostic category) ÷ (total male admissions – total female 
admissions).
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in 2018 (Figure 2, A). Simple linear regression of the 
proportion of female ICU patients based on admission year 
revealed a strong linear association (P < 0.001; R2 = 93.1%). 
There was an increase over time in the relative odds of an 
ICU admission being a female patient after adjustment 
in the multivariate model, with an annual change in the 
OR for female admission of 1.004 (99% CI, 1.003–1.005; 
P < 0.0001) (Figure 2, B).

Change with patient age

There was a curvilinear relationship between the percentage 
of female admissions and patient age, with the highest 
percentage of female patients observed in the cohort aged 
30–39 years (51.2% women; 99% CI, 50.8–51.6%) and in 
the oldest cohort aged 80 years and over (46.9% women; 
99% CI, 46.6–47.1%). The cohort aged 60–69 years had 
the lowest percentage of female patients (37.6% women; 

Figure 3. (A) Percentage of female admissions by age cohort (unadjusted); (B) odds ratio for female ICU admission 
by age cohort (adjusted*)

*  Adjusted for Acute Physiology and Chronic Health Evaluation (APACHE) III-J diagnostic category, patient age, admission year, hospital type (tertiary, 
metropolitan, rural/regional or private), geographic region (New Zealand or state or territory of Australia) and planned versus unplanned ICU admission.
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Figure 2. (A) Percentage of female intensive care unit (ICU) admissions over time (unadjusted); (B) odds ratio of 
female ICU admission over time (adjusted)*

*  Adjusted for Acute Physiology and Chronic Health Evaluation (APACHE) III-J diagnostic category, patient age, admission year, hospital type (tertiary, 
metropolitan, rural/regional or private), geographic region (New Zealand or state or territory of Australia) and planned versus unplanned ICU admission.
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99% CI, 37.4–37.8%). This curvilinear association between 
age and sex balance persisted after adjusting for casemix 
variables including diagnostic category in the multivariate 
logistic regression (Figure 2, B). Compared with those aged 
less than 30 years, the OR for female admission in the 
cohort aged 60–69 was 0.77 (99% CI, 0.76–0.78).

Multivariate logistic regression

The variable with the greatest impact on sex balance in our 
model was diagnostic category, followed by patient age, 
hospital type, geographic region and year of admission. 
Planned versus unplanned ICU admission status was not 
statistically significantly associated with sex balance (Online 
Appendix, table 2).

Compared with metropolitan hospitals, there was a 
decreased relative odds of female ICU admission at tertiary 
centres (OR, 0.88; 99% CI, 0.87–0.91), and increased 
relative odds of female ICU admission at private hospitals 
(OR, 1.03; 99% CI, 1.02–1.05). Several Australian regions 
had a significantly lower likelihood of female ICU admission 
compared with the reference region New Zealand, most 
notably Western Australia (OR, 0.88; 99% CI, 0.86–0.91) 
and the Northern Territory (OR, 0.91; 99% CI, 0.87–0.94).

Discussion

Key findings

In this comprehensive binational registry-based study we 
found a substantial sex imbalance in ICU admissions in 
Australia and New Zealand. Women made up 42.3% of all 
ICU admissions; nearly a quarter of a million more men than 
women were admitted to an ICU between 2005 and 2018. 
The sex imbalance was widespread across most diagnostic 
categories. Cardiovascular diagnoses were the single largest 
driver of the total sex imbalance.

The percentage of ICU patients who are women increased 
linearly over time. After adjustment for the pre-specified 
casemix variables, including diagnostic category, age and 
region, there was a small increase over time in likelihood 
of an ICU patient being female. Regarding age, the lowest 
percentage of female patients occurred in the cohorts aged 
50–79 years, and this pattern persisted in the multivariate 
model. Admission diagnosis was more strongly associated 
with sex balance than other variables, including age and 
admission year.

Relationship to previous studies

The percentage of female ICU patients in this study (42.3%) 
is in the middle of the range reported in previous studies 
of sex differences in ICU admissions from North America, 
the UK and Europe (35–45% women).1-3,5,6,8,10 Most 

of these studies looked at a modest proportion of ICUs 
within one or two nations.1-3,5,6,8-10 Samuelsson and 
colleagues7 examined a comprehensive multicentre cohort 
of 127 254 ICU admissions in Sweden, of whom 43% were 
women. In contrast, our study included the majority of all 
ICU admissions in Australia and New Zealand across 14 
years, with over five times the total number of admissions 
considered in the previous largest study.

Our study is the first to systematically describe sex 
balance across all diagnostic categories leading to ICU 
admission. Previous studies reported the casemix for male 
and female admissions separately rather than reporting sex 
balance within each diagnostic category.1,3,7,9 Other studies 
examined sex differences within discrete critical illnesses 
including sepsis and cardiac arrest.5,17-20

Our study demonstrates that sepsis — a diagnostic group 
in which sex differences are relatively well studied — only 
makes a modest contribution to the overall sex imbalance 
in ICU admissions. Moreover, the sex imbalance is actually 
widespread across most diagnostic categories, including 
diagnoses in which sex differences are not yet well studied.

The preponderance of men among cardiovascular 
admissions in this study is consistent with previous findings 
that men have a higher incidence of many cardiovascular 
diseases, including ischaemic heart disease and aortic 
disease.12,13,21,22 Studies from Europe and the United States 
found that between 23.5% and 36.5% of trauma patients 
admitted to the ICU were women and we found a similarly 
low percentage (26.8%) of female trauma patients.3,6,8,10 
In addition, this study found that trauma admissions made 
a modest contribution to the overall ICU sex imbalance 
because of the low number of trauma admissions overall.

Romo and colleagues reported an increase in the 
percentage of female ICU patients over two separate years, 
from 33.5% in 1983 to 38% in 1995.23 Our study also 
found an increasing percentage of female patients over 
time. Additionally, we reported a linear increase in the 
percentage of female patients over 14 consecutive years; 
this persisted after adjustment for other casemix factors. 
The change in sex balance is unlikely to be solely due to 
changing population demographics: over the study period, 
the percentage of women in the Australian population 
increased from 50.3% to 50.4%,24,25 and in the New 
Zealand population it decreased from 51.0% to 50.8%.26

Garland and colleagues2 reported that about 80% of the 
total sex imbalance in ICU admissions in Manitoba, Canada, 
could be attributed to the cohort aged 45–74 years.2 
Similarly, we found the most prominent sex imbalance in 
the cohort aged 50–79 years and this finding persisted 
after adjustment for diagnostic category and other casemix 
variables. This suggests a higher risk of critical illness per 
se among men in this age group, rather than reflecting 
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the age-related incidence of specific disease leading to ICU 
admission (eg, coronary artery disease).

Implications of study findings

The finding that sex imbalance exists across most diagnostic 
categories leading to ICU admission implies a systemic 
difference in the way that men and women manifest, present 
with and/or are treated for critical illness resulting from a 
range of primary organ pathologies. This observation tends 
to support a broader approach to studying sex differences in 
critical illness.

Cardiovascular diagnoses were the single largest 
contributor to the total sex imbalance in ICU admissions, 
reflecting both the very low percentage of female patients 
within the cardiovascular diagnostic category and the very 
high number of cardiovascular admissions. The former can 
be attributed largely to sex differences in the incidence of 
cardiovascular disease. However, there are also differences 
in the way men and women with the same cardiovascular 
condition are evaluated and treated. For example, women 
are less likely than men to receive coronary interventions 
when presenting with acute coronary syndromes and cardiac 
arrest, and are less likely to be prescribed β-blockers and 
statins following myocardial infarction.20,22,27 Therefore, it is 
possible that systemic differences in the treatment of men 
and women with cardiovascular disease also contributed to 
the observed sex imbalance in ICU admissions.

The percentage of ICU patients who were women increased 
over time. This increase attenuated in the multivariate model, 
suggesting that it can be largely attributed to changes in ICU 
casemix. However, the small increase in adjusted odds of 
female admission over time suggests that the sex balance is 
influenced by variables not considered in the model, such as 
sociocultural factors.

Strengths and weaknesses

This is the largest study of sex differences in ICU admissions 
to date, drawing from a well established registry including 
well over 80% of all ICU admissions in Australia and New 
Zealand.16 It is the first to systematically describe the relative 
contribution of diagnostic groups to the sex imbalance in ICU 
admissions.

However, this initial descriptive study is limited in scope. 
We set out to systematically describe the phenomenon of sex 
imbalance in the ICU patient population particularly focusing 
on admission diagnosis and change over time and with patient 
age. We did not consider the denominator of all potential ICU 
admissions (including aged-based population sex ratios), nor 
sex differences in illness severity and outcomes; therefore, we 
cannot comment on equity of access to the ICU. It is possible 
that the sex imbalance described in this study represents fair 
and equitable access to the ICU.

We considered sex-specific diagnoses separately in order 
to assess their impact on the overall sex balance. However, 
we could not identify all sex-specific conditions because of 
incomplete diagnostic subcode data. Therefore, some male-
specific conditions likely remained in the genitourinary and 
renal category; for example, cases of prostate cancer coded 
as “genitourinary neoplasm” rather than subcoded as 
“prostate cancer”. This could have falsely inflated the sex 
imbalance within the renal and genitourinary category and 
decreased the size of the male-specific diagnostic category. 
In addition, there were some male patients with female-
designated diagnoses and vice versa (< 1% of each category). 
This could represent a coding error or patients whose self-
identified gender does not match their biological sex.

Conclusion

Substantially more men than women are admitted to an 
ICU in Australia and New Zealand and a sex imbalance 
occurs across most diagnostic categories leading to ICU 
admission. Diagnostic category is a strong predictor of 
sex balance in ICU admissions. Among the diagnostic 
categories, cardiovascular diagnoses contribute the most to 
the overall sex imbalance. The percentage of ICU patients 
who are women is increasing linearly over time. These 
findings support further research into sex differences in 
critical illness and equity of access to the ICU.
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