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Abstract
Introduction: Several international studies have reported sex differences in COVID-19 mortality. The Dutch
healthcare system is characterized by as strong focus on primary care and active patient participation in
medical choices, such as invasive therapies. This study aims at identifying potential sex-speci�c
predictors of in-hospital mortality and non-ICU policy in patients with COVID-19.

Methods: In this observational cohort study, we included participants hospitalized with COVID-19 during
the �rst wave (March-May 2020) of the pandemic in six regional hospitals in the Netherlands. We
computed descriptive statistics and logistic regression models using sex-disaggregated data to identify
predictors of in-hospital mortality. Followingly, we analyzed the clinical features of female and male
COVID-19 patients who had a non-ICU policy.

Results: We included 1262 patients (63.7% men) in this study. Higher age, higher LDH level, lower
diastolic blood pressure, and lower peripheral oxygen saturation were associated with in-hospital
mortality in female and male patients. Shorter symptom duration before admission and more
comorbidities associated with in-hospital mortality only in female patients. 33.8% of the female and
30.6% of the male patients had a non-ICU policy. We identi�ed a signi�cant rise in this policy in female
patients over the course of the �rst wave compared to males, which could not be explained solely by age
and clinical differences.

Discussion: Potential sex differences in symptom development and the sex-speci�c impact of immune
dysfunction on COVID-19 prognosis need further evaluation. Sex differences in ICU care preferences of
these patients should be examined to identify underlying gender-related patterns. 

Introduction
In late 2019 the �rst cases of Corona-Virus Disease (COVID-19) were identi�ed in Wuhan province, China.
In January 2020 the WHO declared the global pandemic, that currently exceeds 270 million cases and
5.3 million deaths worldwide (1). At the end of February 2020, the �rst person infected with SARS-CoV-2
was identi�ed in the Netherlands leading to 3 million cases and 20.504 deaths at the moment of writing
(2).

Since the beginning of the pandemic sex differences in COVID-19 mortality were reported (3) as well as
the impact of gendered factors on healthcare access, care and social domains (4). Researchers stressed
the need to focus on sex and gender in data collection and analysis, policy response and long-term
recovery plans to avoid an increase in the existent worldwide gender inequalities in health (5). Numerous
studies identi�ed sex differences in COVID-19 morbidity and mortality worldwide (3). These differences
frequently associate with differences in age, comorbidities and risk factors, such as smoking history and
overweight (6, 7). In the Netherlands, a male:female mortality ratio of 1.25 has been reported (8).



Page 4/22

Although these data align with global trends, no information about potential sex-speci�c risk factors in
the Dutch population has been reported. Dutch healthcare relies heavily on a strong primary care system,
and patients´ transition to secondary and tertiary care is mostly limited to urgency, surgery, complexity or
for conditions that cannot be managed in an outpatient setting. Direct access to hospital beyond urgency
situations is discouraged. Overall, this could affect the disease severity of admitted patients in the Dutch
healthcare system compared to others in Europe, where hospital care is accessed directly by patients
without an active primary care gatekeeping. Given pre-pandemic international reports about potential sex-
and gender-related delays in diagnosis (9) and therapy (10, 11), admission and progression patterns of
Dutch hospitalized patients should be explored in a sex-speci�c manner.

In addition to the overall challenge to the healthcare systems, the pandemic placed a speci�c strain on
limited health care resources such as, among others, intensive care (12). In the Netherlands, patients are
encouraged to make informed and active decisions about their health and the country has one of the
most liberal euthanasia laws in Europe (13). During the �rst wave, physicians were encouraged to discuss
ICU admission preferences with their patients, especially the ones where an ICU admission would not
realistically improve the clinical outcome (14, 15). Based on these patient preferences and/or expected
prognosis a decision is made whether or not the patient will be admitted to the ICU when indicated.
Gender factors can in�uence these patient preferences. Previous research demonstrated that women
were 1.3 times more likely than men to choose do-not-resuscitate (DNR) orders, another form of advanced
care planning (ACP) (16). Other factors that could potentially in�uence the refusal of ICU care are age,
comorbidities, ethnicity, and education. (17-19).

Given these �ndings, we designed the present study to explore sex differences in disease outcomes in a
Dutch hospitalized COVID-19 patient population. Furthermore, we explored potential sex differences in
non-ICU policy and factors contributing to this choice.  

Methods
This is a multicenter observational cohort study. Patients have been consecutively included from six
hospitals in the south-east of the Netherlands: one tertiary academic and �ve secondary non-academic
hospitals (20).We included all patients above the age of 18, hospitalized for at least 24 hours with COVID-
19 and diagnosed by positive PCR test. We included patients during the �rst wave, lasting from March to
May 2020; data collection took place until July 1st. The study population is a consecutive convenience
sample, which was not originally recruited to speci�cally investigate sex differences. The enrolled
numbers are representative of the sex differences in hospitalization during the �rst wave. The study was
approved by the institutional review board (IRB) of the Radboud university medical center (Number 2020–
2923 and 2020–6344). Oral consent was obtained from all patients or their family and documented in
the electronic medical records.

Data collection and de�nitions
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Routine hospital data were collected upon admission. This included data on sex, age, body mass index
(BMI) and comorbidities, such as solid organ malignancy, pulmonary disease, cardiovascular disease,
diabetes mellitus, chronic kidney disease, and auto-immune disease. Symptoms at presentation were
recorded as well as blood analysis results including, lactate dehydrogenase (LDH), C-reactive protein
(CRP) and creatinine. Vital signs such as body temperature, heart rate, blood pressure and respiratory rate
were recorded upon admission and regularly during hospital stay. A subset of patients was classi�ed as
“severely ill” upon admission. These individuals presented with clinical signs of pneumonia and one of
the following: a respiratory rate of < 30 per minute, sPO2 < 90%, or severe respiratory distress requiring
ICU admission, need for a Venturi mask or non-rebreather mask (21).

We chose in-hospital mortality as the main measurable outcome. Outcomes measured in other studies
such as admission to the ICU or mechanical ventilation were not applicable due to a signi�cant
percentage of patients with a non-ICU policy. Access to ICU and mechanical ventilation was, hence, not
only dependent on medical indication, but also on personal preferences, age, and comorbidities. Patients
with missing information about mortality were excluded from analysis.

Non-ICU policy was mostly recorded at hospital admission. This depended on a) active choice by the
patient or b) negative clinical prognosis expressed by the caring physician, which was then discussed
with the patient for concerted decision. Patients without a non-ICU policy could still make this decision
during their permanence in the hospital. Patients classi�ed as “unknown” for ICU preferences (n = 29)
were recorded as “pro-ICU”, assuming that if they had refused ICU admission this would have been noted. 

Analysis
We performed descriptive statistics using chi-squared or t-tests for dichotomous and continuous
variables, respectively. Firstly, to identify possible predictors of the primary outcome, in-hospital mortality,
a literature search was performed. Potential predictors were chosen based on a meta-analysis including
148 different prognostic models and on a literature search for sex-speci�c predictors (22-27). To avoid
over�tting the model, univariate analyses were used to test for association between the single predictors
and the outcome, i.e. in-hospital mortality, for male and female patients separately. Predictors with an
association with a p value < 0.10 for both men and women were included in the logistic regression. We
included predictors as continuous variables. We excluded variables from the logistic regression when
their incidence was rare, de�ned as an incidence lower than 5%, because their added value to the
prediction of the outcome was deemed too low. Variables were also excluded from the regression when
the number of missing values was higher than > 10% of the total sample. For other variables missing
values were imputed using the MICE package in R.

The second part of this research focused on the patients with a non-ICU policy. We compared this group
with the group that did not have a non-ICU policy, using sex-disaggregated data. Averages in the �rst and
second half of the �rst wave were compared considering age and comorbidities. The �rst wave was split
at the median admission date of this cohort, which was March 27, 2020 and coincides with the peak
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hospital admission date in the whole of the Netherlands (28). For the analysis chi-squared tests and t-
tests were used and a p value of < .05 was deemed signi�cant. Furthermore, we performed logistic
regression analyses to assess the association between sex, age and comorbidities and ICU care refusal
during the �rst and second half of the wave. All statistical analysis were performed using R studio
software. 

Patient and public involvement
There was no public or patient involvement in this research.

Results

Demographics and comorbidities
We included 1262 patients in this study, 36.3% female and 63.7% male patients. The median age was 69
years and 70 years, for female and male patients respectively (Table 1). The most common comorbidity
was cardiovascular disease, which was signi�cantly less frequent in female than in male patients (53.7%
vs 60.4%, respectively). Other common comorbidities were pulmonary disease (including COPD) (24.7%
vs 23.5%), compromised immune function (22.5% vs 18.2%), and diabetes mellitus (21.6% vs 23.1%, in
female and male patients, respectively).
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Table 1
Characteristics of the study population

IQR or N(%) Female patients
(458)

Male patients
(804)

p value

Age 69 (58-77) 70 (58-77) .753

BMI* 27.91 (24.7-32.5) 27.215 (24.7-30.2) <0.001

Restricted ICU admission policy 155 (33.8) 246 (30.6) .234

Comorbidities    

Hematological malignancy 17 (3.7) 31 (3.9) .898

Solid organ malignancy 69 (15.1) 121 (15) .994

Stem cell transplantation 3 (0.7) 4 (0.5) .709

Solid organ transplantation 5 (1.1) 9 (1.1) .964

Pulmonary disease (incl. COPD) 113 (24.7) 189 (23.5) .641

Cardiovascular disease (incl.
hypertension)

246 (53.7) 486 (60.4) .020

Diabetes mellitus 99 (21.6) 186 (23.1) .535

Chronic kidney disease 52 (11.4) 83 (10.3) .569

Auto-immune disease (incl. IBD)** 67 (14.6) 78 (9.7) .008

HIV/ AIDS 1 (0.2) 0 (0) .363

Compromised immune function*** 103 (22.5) 146 (18.2) .063

Liver disease 10 (2.2) 20 (2.5) .733

Comorbidities total (1 or more) 355 (77.5) 618 (76.9) .793

Admission    

Symptom duration (days) 7 (5-10) 7 (5-11) .033

Gastrointestinal symptoms 289 (63.1) 430 (53.5) .001

Altered mental status 16 (3.5) 35 (4.3) .394

Body temperature (°C) 37.8 (37.1-38.6) 37.9 (37.2-38.7) .651

*Body mass index

**In�ammatory bowel disease

***Patients with hematologic malignancy, stem cell or organ transplantation, auto-immune disease,
HIV/AIDS and/or use of immunosuppressive medication.
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IQR or N(%) Female patients
(458)

Male patients
(804)

p value

Systolic blood pressure (mmHg) 133 (118-148) 134 (123-148) .195

Diastolic blood pressure (mmHg) 75 (66-85) 78 (69.25-86) .030

Arterial blood pressure (mmHg) 95 (86-104) 97 (89-105) .037

Heart rate (BPM) 90 (81-104) 89 (78-103) .255

Respiratory rate (bpm) 22 (18-26) 23 (19-28) .009

Peripheral oxygen saturation (%) 94 (91-96) 94 (92-96) .261

SatO2 (%) 94 (90-96) 94 (90-96) .568

Ventilatory/oxygen supplementation 153 (33.4) 311 (38.7) .049

LDH level (U/l) 336 (262-438) 364.5 (281-481) .013

C-reactive protein level (mg/l) 67.5 (39-129) 101 (53-156) <.001

Creatinine level (micromole/l) 69 (57-93) 88 (75-111) <.001

Outcomes      

Duration hospital stay (days) 6 (3-11) 6 (3-12) .149

Illness duration till discharge (days) 14 (10-20) 15 (11-23) .022

Ventilatory support during admission 82 (17.9) 199 (24.8) .004

ICU admission 69 (15.1) 175 (21.8) .001

Severely ill 201 (43.9) 425 (52.9) .002

Readmitted to the hospital 17 (3.7) 41 (5.1) .258

Died in hospital 92 (20.1) 203 (25.2) .021

*Body mass index

**In�ammatory bowel disease

***Patients with hematologic malignancy, stem cell or organ transplantation, auto-immune disease,
HIV/AIDS and/or use of immunosuppressive medication.

On average female patients reported a 0.88-day shorter symptom duration before admission to the
hospital compared to men. Gastrointestinal symptoms such as vomiting and diarrhea were signi�cantly
more frequent in female patients (Table 1). Slight differences could be detected, such as lower diastolic
blood pressure at admission, lower LDH level, C-reactive protein level and creatinine level in female
patients compared to male ones (Table 1). Average duration of hospital stay was 6 days for both female
and male patients. Male patients were signi�cantly more likely to need ventilatory support (24.8% vs
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17.9%), to be admitted to the ICU (21.8% vs 15.1%), and to die in hospital (25.2% vs 20.1%) than female
ones (Table 1).

Predictors of in-hospital mortality
Data on mortality were not available for 63 male (7.8%) and 27 female patients (5.9%). We excluded them
from the analysis, which lead to a �nal sample of 1172 patients, 741 (63.2%) male and 431 (36.8%)
female patients. We �tted logistic regression models based on previously reported results and univariate
analysis. For both male and female patients higher age, higher LDH level, lower diastolic blood pressure,
and lower peripheral oxygen saturation were associated with in hospital mortality. Only in female patients
a shorter symptom duration and more comorbidities were associated with in-hospital mortality (Table 2).

Table 2
Logistic regression model with in-hospital mortality as dependent variable

Women multivariable OR 95% CI univariable OR 95% CI

Age 1.073* 1.045-1.101 1.081* 1.055-1.107

Symptom duration 0.916* 0.857-0.978 0.910* 0.856-0.968

LDH level 1.003* 1.001-1.005 1.003* 1.001-1.004

C-reactive protein level 1.001 0.997-1.005 1.003 1.000-1.006

Creatinine level 1.001 0.997-1.004 1.003* 1.000-1.006

Diastolic blood pressure 0.979* 0.961-0.997 0.969* 0.953-0.985

Peripheral oxygen saturation 0.948* 0.902-0.995 0.936* 0.898-0.974

Comorbidities 1.428* 1.125-1.813 1.543* 1.267-1.879

Men multivariable OR 95% CI univariable OR 95% CI

Age 1.105* 1.081-1.130 1.106* 1.084-1.128

Symptom duration 0.980 0.944-1.017 0.968* 0.937-1.000

LDH level 1.002* 1.001-1.004 1.002* 1.001-1.003

C-reactive protein level 1.001 0.998-1.003 1.002* 1.000-1.004

Creatinine level 1.002 0.999-1.003 1.005* 1.002-1.007

Diastolic blood pressure 0.985* 0.970-0.999 0.967* 0.954-0.980

Peripheral oxygen saturation 0.957* 0.917-0.998 0.938* 0.905-0.972

Comorbidities 1.090 0.909-1.307 1.451* 1.259-1.673

* p < 0.05

Non-ICU policy
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155/458 (33.8%) female and 246/804 (30.6%) male patients admitted to the hospital had a non-ICU
policy. Both female and male patients with non-ICU policy were signi�cantly older than those without ICU-
restrictions: 79 (IQR 73-84) vs 64 (IQR 54-70) years in female and 79 (IQR 74-83) vs 65 (IQR 55-72) years
in male patients (see Table 3). People with non-ICU policy had signi�cantly more comorbidities than
those without.
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Table 3
Characteristics of patients separated in those that do or do not choose restricted ICU admission policy.
Characteristics Women Refusal of ICU care p value

  yes no  

  155 (33.8%) 303 (66.2%)

Age (IQR) 79 (73-84) 64 (54-70) <.001

Comorbidities (total) 2.01 (1.10) 1.23 (1.09) <.001

Comorbidities    

Solid organ malignancy 30 (19.4%) 39 (12.9%) .089

Pulmonary disease (incl. COPD) 47 (30.3%) 66 (22.8%) .058

Cardiovascular disease (incl. hypertension) 117 (75.5%) 129 (42.6%) <.001

Diabetes mellitus 49 (31.6%) 50 (16.5%) <.001

Chronic kidney disease 32 (20.6%) 20 (6.6%) <.001

Auto-immune disease (incl. IBD) 21 (13.5%) 46 (15.2%) .742

Characteristics Men Refusal of ICU care p value

  yes no  

  246 (30.6%) 558 (69.4%)

Age (IQR) 79 (74-83) 65 (55-72) <.001

Comorbidities (total) 2.05 (1.08) 1.25 (1.11) <.001

Comorbidities    

Solid organ malignancy 61 (24.8%) 60 (10.8%) <.001

Pulmonary disease (incl. COPD) 84 (34.1%) 105 (18.8%) <.001

Cardiovascular disease (incl. hypertension) 199 (80.9%) 287 (51.4%) <.001

Diabetes mellitus 63 (25.6%) 123 (22.0%) .310

Chronic kidney disease 53 (21.5%) 30 (5.4%) <.001

Auto-immune disease (incl. IBD) 32 (13.0%) 46 (8.24%) .048

Comorbidities not included are hematological malignancy, stem cell transplantation, solid organ
transplantation, HIV/AIDS, and liver disease as no signi�cant difference was found between the two
groups in both men and women.

There was no statistically signi�cant difference in the severity of illness between the groups with or
without a restricted ICU admission policy. 132/246 (53.7%) of male patients with a non-ICU policy were
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classi�ed as severely ill versus 293/558 (52.5%, Table 3) that were not. In the female patient group these
numbers were 74/155 (47.7%) and 127/303 (41.9%), respectively.

Changes in non-ICU policy over the course of the �rst wave

We could not identify any difference between male and female patients regarding ICU care choices in the
�rst half of the �rst wave. However, when looking at the full duration of the �rst wave, the number of
female patients with a non-ICU policy proportionally increased (from 29.3–39.6%; p= 0.027) while it
decreased in male patients (from 33.3–27.1%, p= 0.074), leading to a signi�cant difference in allocation
to ICU care in the second half of the �rst wave (female 39.6% vs male patients 27.1%, p= 0.002, Figure 1).
The total patient populations were comparable over the course of the �rst wave, the only identi�able
difference was age in male patients. Male patients admitted in the second half were signi�cantly younger,
67 years old (IQR 56-76) in the second half vs 72 years old (IQR 61-78) in the �rst half (p < 0.001), while
the average age in female patients did not change. The mean change in age was related to a growing
number of younger male patients being admitted; the age of male patients with non-ICU policy did not
change (Figure 1).

We could not identify any signi�cant difference in age, comorbidities, solid organ malignancy, pulmonary
disease, cardiovascular disease, diabetes mellitus, chronic kidney disease, and autoimmune disease
between the female and male patients with a restricted ICU admission policy in the �rst half versus the
second half (see Figure 1).

Upon logistic regression, in the �rst half of the �rst wave, a non-ICU policy appeared to correlate with age
as well as several comorbidities, however sex did not correlate with this choice. In the second half sex
signi�cantly correlated with presence of non-ICU policy (OR=1.964 for female patients, 95% CI= 1.181-
3.266, Table 4), together with age and comorbidities.
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Table 4
Likelihood of no-ICU policy in the �rst and second half of the �rst COVID-19 wave in the Netherlands,

adjusted by sex, age and comorbidities
First half of the wave adjusted

OR
95% CI unadjusted

OR
95% CI

Sex 1.014 0.660-1.558 0.813 0.596-
1.159

Age 1.188* 1.151-1.226 1.198* 1.163-
1.234

Hematological malignancy 3.124* 1.163-8.388 1.452 0.687-
3.068

Solid organ malignancy 1.612 0.972-2.672 2.189* 1.461-
3.280

Solid organ transplantation 0 x 0 x

Pulmonary disease (incl. COPD) 1.661* 1.041-2.647 1.626* 1.137-
2.323

Chronic kidney disease 2.523* 0.912-1.318 3.809* 2.358-
6.154

Cardiovascular disease (incl.
hypertension)

1.475 1.357-4.685 3.576* 2.497-
5.122

Diabetes mellitus 1.364 0.849-2.193 1.374 0.949-
1.989

Auto-immune disease (incl. IBD) 1.075 0.582-1.985 1.359 0.837-
2.206

Liver disease 0.945 0.284-3.141 1.515 0.569-
4.033

Second half of the wave adjusted
OR

95% CI unadjusted
OR

95% CI

Sex 1.964* 1.184-3.257 1.760* 1.219-
2.542

Age 1.177* 1.141-1.215 1.185* 1.150-
1.222

Hematological malignancy 1.195 0.249-5.732 0.421 0.120-
1.473

Solid organ malignancy 1.260 0.660-2.406 2.380* 1.444-
3.922

Solid organ transplantation 1.744 0.145-
20.973

0.860 0.165-
4.477
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First half of the wave adjusted
OR

95% CI unadjusted
OR

95% CI

Pulmonary disease (incl. COPD) 2.312* 1.330-4.018 2.493* 1.661-
3.742

Chronic kidney disease 2.450* 1.125-5.334 5.347* 2.945-
9.709

Cardiovascular disease (incl.
hypertension)

1.438 0.814-2.538 4.587* 2.997-
7.020

Diabetes mellitus 1.045 0.598-1.827 1.779* 1.180-2.82

Auto-immune disease (incl. IBD) 1.107 0.545-2.251 1.175 0.684-
2.020

Liver disease 0.441 0.070-2.791 0.640 0.174-
2.355

Discussion
We investigated potential sex differences in a convenience sample of hospitalized patients during the
�rst wave in the Netherlands. Given the speci�c cultural and health policy approach to intensive care (29),
we speci�cally looked at patterns of ICU care preferences between female and male patients. In our study
population, male patients were signi�cantly more likely to need ventilatory support, be admitted to the
ICU, and die in the hospital. Around a �fth of the patients died, which is consistent with other studies (30,
31). While we identi�ed no sex differences in the prevalence of most risk factors, such as age, LDH level,
and lower peripheral oxygen saturation, shorter symptom duration and an elevated number of
comorbidities were associated with in-hospital mortality only in female patients.

Approximately a third of the patients had a non-ICU policy. People with a restricted policy were
signi�cantly older and had more comorbidities. There was a signi�cant rise in non-ICU policies in female
patients in the second half of the �rst wave compared to male ones, which could not be explained by age
or comorbidities.

Our study con�rmed the previously reported role of higher age, elevated LDH, lower diastolic blood
pressure and lower peripheral oxygen saturation as predictors of in-hospital mortality in both male and
female patients (22, 23, 25, 32–39). However, shorter symptom duration before hospitalization and more
comorbidities were associated with in-hospital mortality in female patients only, contrary to most other
studies that emphasized the role of comorbidities as risk predictors for COVID-19 mortality primarily in
male ones (34, 40, 41). In our study population male patients reported a higher prevalence of
cardiovascular comorbidities, while female patients were affected more often by autoimmune conditions
or taking immunosuppressive medications. Overall, the role of immunosuppression might have been
more relevant than cardiovascular risk factors, highlighting the need for a potential strati�cation of risk
factors for prediction of severe COVID-19. Furthermore, different co-morbidities might play a different role
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in female and male patients. Although SARS-CoV2´s main target appears to be the vascular rather than
the pulmonary system (42), the in�uence of the immune system is most essential in the development of
the disease. This might especially apply to female patients. The role of sex differences in the
susceptibility and progression of COVID-19 has been reviewed elsewhere (43). In general, female patients
appear to experience an immune advantage due to genetics, hormonal in�uences or differences in innate
immunity (44). If these fundamentally protective mechanisms are impaired, it might affect the disease
susceptibility in female patients more substantially than in male ones leading to the potentially higher
mortality we have identi�ed in our cohort.

Another aspect leading to these differences might be the reported disease duration before admission. In
our population, symptom duration before admission was signi�cantly associated with in-hospital
mortality only in female patients. Overall female patients reported a slightly shorter symptom duration
before admission than men; a phenomenon that has been previously associated with in-hospital
mortality (45, 46). The identi�ed pattern could be due to two distinct factors: delay in health seeking by
male patients or delayed symptom development in female patients. Health seeking delay has been
extensively reported in male patients (47, 48) and could potentially skew the reported symptom duration.
However, symptom development might also be different in female and male patients. Sex differences in
symptomatology have been reported in many conditions. Especially in the �eld of cardiovascular health,
the absence of symptoms in female patients (49) has notoriously led to delayed diagnosis and avoidable
mortality (50). Given that COVID-19 is a vascular disease with predominantly pulmonary symptoms, a
similar phenomenon could be at play. A recent meta-analysis has con�rmed the lower prevalence of
symptomatic COVID-19 in female patients (3) and their overall prognosis could thus be different than the
one of male patients reporting the same severity or duration of symptoms upon admission to the
hospital. This potential difference should be investigated in large cohorts, as it could be an essential sex-
speci�c consideration for patient triage upon admission.

We then focused on ICU care preferences in female and male patients. A third of the patients refused ICU
care. This is a signi�cant percentage of the hospitalized and a phenomenon possibly unique to the
Netherlands and few other countries with open societal discussions about end-of-life (EOL) choices (51–
53). The two main factors in�uencing this choice were older age and comorbidities (54). However, over
the course of the �rst wave we saw a proportional increase in the female patients with a non-ICU policy
and a decrease in male patients. The average age of male patients in the second half of the �rst wave
decreased contributing to the lower proportional rate of non-ICU policies, however this age difference
alone could not explain the identi�ed sex differences. Given the lack of differences in co-morbidities,
other factors might have been involved.

First, it appears as if a higher number of younger male patients were hospitalized in the second half of
the �rst wave, as a potential consequence of more strict community-care triage of cases. Unfortunately,
our current data does not allow the investigation of this aspects. Focusing on the female patients and the
higher relative restricted non-ICU policy rates, we hypothesize the effect of multiple factors. Firstly, health
literacy can impact choice of care. At the beginning of the pandemic there was a broad public debate
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about COVID-19, its disease course, and about what ICU care entails in the Netherlands. Given previous
reports of higher health literacy in women (55), better understanding of ICU care and its consequences
might have contributed to more reticence in accepting it. Second, gender differences have been reported
in the attitude towards life-prolonging treatment options. For example, a previous study reported that
more men chose to continue treatment if placed in a hypothetical coma with only a slight chance of
recovery (56). Analogous reactions might have played out as primary care physicians discussed ICU
options openly with their patients during the �rst wave (57). Third, gendered expectations might affect
patients’ choices. At the beginning of the pandemic, the possibility of ICU bed shortage was openly
discussed in the media. Gender stereotypes include the characterization of “femininity” as being caring,
nurturing and self-sacri�cing (58). These stereotypes might be one of the underlying reasons for the
higher rates of female living organ donors (59, 60). These expectations could lead to a potentially higher
willingness in women to forgo an ICU treatment to bene�t younger patients. Fourth, gender-speci�c
communication differences between physicians and patients could impact choices. Research on do not
resuscitate (DNR) orders showed that overall female physicians were more inclined to have this
discussion with their patients and female physicians were 1.5 times more likely to write DNR orders for
their female than for their male patients (16). Patient-provider dyads might, thus, have had a potential
in�uence on ICU care choices. Last, gender norms and relations might impact EOL preferences. Active
choice to forgo invasive treatment with long-term consequences might be an informed choice rather than
any expression of discrimination by the health care provider or system. Little is known about the
underlying reasons for gender differences in EOL preferences, but current literature suggests more
willingness to spontaneously discuss death by women with their healthcare providers (61) and more
openness to discuss the emotional aspects of dying (62).

The current study offers a realistic perspective of hospitalization patterns in the Netherlands during the
�rst wave, but some limitations should be acknowledged. In approximately 7% of the cases, we did not
have information about mortality, mainly due to transfer of patients. However, the overall patterns
recapitulate the situation in the country at the time, so this should not represent a meaningful source of
bias. Second, the high non-ICU policy rates in the included population offered an ideal setting to study
these patterns, but limited the ability to predict the potential outcomes of patients that might have
experienced a positive outcome if given ICU care. Hence, the calculated risk factor associations might be
in�uenced by a subgroup of patients that willingly chose to forgo ICU care. Last, we investigated the
impact of sex, age and comorbidities on ICU choices but did not include other potentially in�uential
factors, such as e.g. ethnicity, living situation/marital status and education (17–19). These data were not
available in the current database and should be investigated in future research.

Perspectives and Signi�cance

Overall, we con�rmed the previously reported higher incidence of severe disease and mortality in male
compared to female patients with COVID-19. However, we also identi�ed sex differences in the impact of
symptom duration before admission and markers of immune disfunction on prognosis. Given the
potential prognostic value of the speed of symptom development and immune dysfunction in female
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patients, this should be speci�cally investigated to possibly inform sex-speci�c triage protocols for
COVID-19. Last, sex and gender differences in ICU care preferences should be further investigated. Our
data highlights some unexplained differences in ICU care policy, which cannot be solely explained on
clinical grounds. Further studies are needed to evaluate the potential role of gender in care choices and
active priority setting at the end-of-life (EOL). Furthermore, patient-provider communication at EOL in the
context of health care urgency and restricted availability such as the COVID-19 �rst wave should be
further explored.
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Figure 1

Clinical comparison of the groups with a no-ICU policy in the �rst and the second half of the �rst wave.


