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ABSTRACT

Introduction: Pregnant women are a population vulnerable to health problems. The morbidity and mortality of pregnant
women with COVID-19 are higher compared with the rest of the population. This study aims to determine the survival rate
of pregnant versus non-pregnant women with COVID-19.

Methods: The study used a retrospective observational cohort design. Data were collected from Dr Soeradji Tirtonegoro
and Penembahan Senopati hospitals on patients treated between March 2020 and June 2022. A total of 923 women
diagnosed with COVID-19 were included in the study. Sociodemographic and clinical data on patient characteristics were
extracted from medical records. Data analysis was conducted using Kaplan-Meier and Cox regression analyses to estimate
survival probability and investigate predictors of death, with a 5% significance level.

Results: Among 932 women with COVID-19, 231 deaths occurred. The median survival time for all participants was
30.56 days, while for pregnant women, it was 11.21 days, and for pregnant women with comorbidities, it was 9.68
days. Years of treatment, age, comorbidities, number of comorbidities and pregnancy were associated with survival rate
(P-value < 0.001). Consistent results were also obtained for pregnant women’s age and number of comorbidities (P-value
< 0.05). Significant differences between pregnant and non-pregnant patients remained after adjustment for year, sex, age

and hospital type (P-value < 0.001).

Conclusion: Pregnant women with COVID-19 have a higher risk of death compared with non-pregnant women.
Keywords: comorbidity; COVID-19, female; pregnant women; survival analysis

INTRODUCTION

In 2019, the COVID-19 virus was identified as an acute
respiratory syndrome that was spreading rapidly, and in 2020,
the World Health Organization (WHO) declared this outbreak
a pandemic (Cucinotta & Vanelli, 2020). Pregnant women
were identified as a vulnerable group and were advised to take
additional precautions. The WHO states that it is essential for
healthcare providers to be aware that pregnant women with
COVID-19 and their newborn babies are likely to require
special care. This is especially true for pregnant women with
COVID-19 who have comorbidities or other risk factors (Li et
al., 2020; World Health Organization, 2020).

As a new viral infection, many aspects of the risks for
pregnant women during the COVID-19 pandemic were
unknown. Physiological changes during pregnancy can
substantially impact the immune system, respiratory system,
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cardiovascular function and coagulation. These changes can
have either a positive or negative impact on the progression
of COVID-19 in pregnant women (Reynolds et al., 2022).
Physiological, mechanical and immunological changes in
pregnancy can increase susceptibility to infections in general,
particularly if the cardiorespiratory system is affected, and may
lead to the rapid progression of respiratory failure, increasing
the risk of death (Dashraath et al., 2020). Immunological
tolerance protects the fetus during pregnancy, potentially
altering the mother’s immune response to infectious processes
such as COVID-19. This change in the immune response can
increase vulnerability in fighting contagious diseases due to
the weak response of the inflammatory system that can fight
viruses. However, this protective system can also trigger a
hyperinflammatory reaction, such as a cytokine storm, which
leads to increasingly severe complications and a higher risk
of death (Sessa et al., 2022; Yao et al., 2024).

Initial reports stated that COVID-19 infection had no
effect on pregnancy (Muhidin et al., 2020; Turan et al., 2020;
Wang et al., 2020). However, previous studies indicate that
pregnant women infected with COVID-19 are at higher
risk of experiencing severe conditions, abortion and death
(Gajbhiye et al., 2021; La Verde et al., 2021; Lokken et al.,
2021). The pandemic has led to an estimated 38.6% increase
in maternal mortality per month across 118 low- and middle-
income countries. This increase is attributed to both the direct
effects of the virus and indirect effects, such as disruptions in
healthcare services (Alabi et al., 2023). A systematic review
found that COVID-19 increases the risk of maternal death,
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fetal death in the womb and neonatal death in 1% of pregnant
women (Papapanou et al., 2021). A meta-analysis states that
COVID-19 in pregnant women is associated with higher
caesarean section rates and increased mortality (Karimi et
al., 2021). Studies in the United States report that pregnant
women are at greater risk of being admitted to the ICU and
requiring invasive ventilation (Rasmussen & Jamieson,
2022). In Indonesia, maternal deaths due to COVID-19
increased from 3% to 9% with the emergence of the Delta
variant (Azizah et al., 2023).

Pregnant women with comorbidities such as diabetes
mellitus, hypertension and cardiovascular disease have
an increased risk of experiencing severe impacts related to
COVID-19, including higher maternal morbidity and adverse
birth outcomes. In addition, other risk factors include HIV
infection, being underweight before pregnancy and anaemia.
Although pregnant women are already considered a high-
risk population, special priority for prevention and treatment
should be given to pregnant women with these additional
risk factors (Smith et al., 2023). A woman who is diagnosed
with COVID-19 before becoming pregnant also has a high
risk of pregnancy. This suggests that past morbidity modifies
the effects of COVID-19 exposure, especially in mothers with
preeclampsia/eclampsia. In addition, pregnant women who
are overweight at their first antenatal visit and diagnosed with
COVID-19 also have the highest risk for maternal morbidity
and mortality indices (Villar et al., 2021).

Several studies have examined the morbidity and mortality
of pregnant women with COVID-19 (Akbar et al., 2022;
Prasetyo et al., 2023; Setyowati et al., 2021; Wardhana et al.,
2023), with most focusing on risk factors, related conditions
and effects on pregnancy without assessing survival time.
To the best of our knowledge, no studies have examined
differences in survival rates between non-pregnant women,
pregnant women and pregnant women with comorbidities.
For this reason, this study aims to determine the survival
rate of pregnant women with COVID-19. We assume that
pregnant women have a lower survival rate compared with
non-pregnant women.

METHODS

Study Design

The study used a retrospective observational cohort study
research design. One of the variables analyzed is hospital
type, so we determined two types, namely secondary and
tertiary hospitals. It was conducted at the Dr. Soeradji
Tirtonegoro Central General Hospital (tertiary hospital)
and the Penembahan Senopati Regional General Hospital
(secondary hospital). These two hospitals were selected
based on the large number of available cases, the diversity of
respondents' characteristics, and the availability of adequate
facilities. Data collection was based on medical records of
COVID-19 patients treated from March 2020 to June 2022.

Participant

The study used samples from women who were treated
with a diagnosis of COVID-19 through real-time reverse
transcriptase polymerase chain reaction (RT-PCR) SARS-
CoV-2 examination using a nasopharyngeal swab. The
number of samples was calculated using the survival formula
to analyse the number of deaths and then determine the
sample size. The formula is (Li et al., 2018),

E = (Za/2 + ZB) 2/ (log (HR)) 2q0q]
With detail:
E= event, the number of deaths
Z0/2=1.96
7p=0.84
HR= hazard rate, used previous study 13.91 (Matsuo et al.,
2023)
ql = proportion of subjects in the exposed group
q0 = proportion of subjects in the unexposed group

The confidence level used was 95%, the power of the
study was 80%, and the calculation results showed that the
number of events was 14.24.

Next, the optimum sample size was calculated using
the formula N=E/PE, where PE=cumulative mortality rate;
previous studies found 7.2% (Guimaraes et al., 2023), and
the calculation results showed a minimum sample size of
201 people. This study involved 932 participants, selected
through total sampling, with the inclusion criterion of having
complete medical records.

Variables and Operational Definitions

The outcome of this study is the time to death of pregnant and
non-pregnant women suffering from COVID-19, calculated
from the onset of symptoms. Outcomes are categorised as death
(event) with code 1 and censored with code 0. Participants are
classified as censored if they are declared cured, discharged with
improvement, discharged against medical advice or referred
to another health facility. The event or censored verification
process is carried out by the attending doctor and documented
in the medical record. The doctor in charge will write down the
patient's status in the medical record, such as death, discharge,
or referral. The independent variables are years of treatment,
reproductive age, presence or absence of comorbidities and
pregnancy, while the dependent variable is survival rate. Age is
categorised into <20 years, 20-35 years and >35 years, based
on the classification of risk and non-risk age groups in pregnant
women (Purborini & Rumaropen, 2023).

Data Collection

The patient medical record unit at the hospital provided
detailed retrospective data on participants with variables
according to the researcher's request in the form of soft files in
Excel data form. We reviewed and extracted data into a form
containing respondent characteristics (year of treatment and
age), type of hospital, date of admission, date of discharge,
length of stay, pregnancy status, outcome, presence or
absence of comorbidities and type of comorbidity. We used
participants with complete data, while participants with
incomplete data were not included in the analysis.

Data Analysis and Ethical Consideration

This study used secondary data from medical records;
therefore, informed consent was not obtained from each
respondent. The data analysis process was conducted
anonymously and did not involve direct patient interaction.
Data collection was carried out after obtaining ethical
clearance from the ethics commission of Respati Yogyakarta
University number 110.3/FIKES/PL/VII/2022, July 26 2022
and research permission from the hospital with numbers
LB.02.02/X111/2243/2022 and LB.02.01/XXV1.3/1720/2022,
August 08 2022. Univariate categorical data is presented using
a frequency distribution, while numerical data uses the mean
and standard deviation (SD). We used life table analysis to
determine survival probability and the Kaplan-Meier method
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and log-rank test to calculate survival time and compare
groups. Cox regression analysis was used to examine factors
associated with death in women with COVID-19. The factors
analysed in Cox regression included year of treatment, age,
presence of comorbidities and pregnancy. The entire data
analysis process was conducted using SPSS V27 software,
and variables with a p-value of less than 0.05 were considered
statistically significant.

RESULTS

Demographic Characteristic of
Respondents and Outcome Status of
Women With COVID-19

Table 1 shows that the mean + SD age and length of stay for
932 women with COVID-19 were 33.15 + 8.29 and 8.52 +
5.60. The death cases that occurred were 231 patients, with
the highest number of deaths in patients treated in 2021 (179),

aged 20-35 years (134), having comorbidities (148), having
more than one comorbidity (92), being treated in a tertiary
hospital (141), being pregnant (145). Variables related to the
survival rate of women with COVID-19 included year of
treatment, presence of comorbidities, number of comorbidities
and pregnancy (all P-value < 0.001), as well as age (P-value
< 0.002). Hospital type is not related to the survival rate of
women with COVID-19 (P-value = 0.639). In pregnant
women, comorbidities were related to the survival rate (0.049),
whereas age did not show a significant relationship (P-value
= 0.665). Table 1 presents data on respondent characteristics
and the status of pregnant women with COVID-19.

Survival Time of Women with COVID-19

Based on Demographic Characteristic

Figure 1 illustrates the survival time of women with
COVID-19. Patients with the longest survival time in 2020
were young (<20 years old), had no comorbidities and were
treated in a secondary hospital. Meanwhile, women with
comorbidities and those who were pregnant had a shorter

Table 1. Demographic characteristic and outcome status of women with COVID-19 (n=932)

Characteristics Mean + SD or n (%) :l)e(f:/tl; Sl:(‘:,i/:)e d 95% CI P-value
Age (years old) 33.15+8.29
Time (Days) 8.52£5.60
Status
Censor 701 (65.8)
Event (Death) 231 (24.8)
Year
2020 156 (16.7) 16 (10.3) 140 (89.7) 34.58-39.34 <0.001
2021 640 (68.7) 179 (28.0) 461 (72.0) 21.92-30.04
2022 136 (14.6) 36 (26.5) 100 (73.5) 10.30-21.18
Age
<20 51(5.5) 4(7.8) 47 (92.2) 25.25-29.87 0.002
20-35 486 (52.1) 134 (27.6) 352(72.4) 19.19-25.98
>35 395 (42.4) 93 (23.5) 302 (76.5) 26.14-34.94
Comorbid For All Women
No 478 (51.3) 83 (17.3) 395 (82.6) 25.72-32.49 <0.001
Yes 454 (48.7) 148 (32.6) 306 (67.4) 19.45-28.93
Number of Comorbid for All Women
No 478 (51.3) 83 (17.3) 395 (82.6) 25.72-32.49 <0.001
One 207 (22.6) 56 (27.1) 151 (72.9) 16.30-22.62
More than one 247 (26.3) 92 (37.2) 155 (62.8) 23.74-31.28
Type of Hospital
Secondary Hospital 402 (43.1) 90 (22.4) 312 (77.6) 20.32-31.90 0.639
Tertiary Hospital 530 (56.9) 141 (26.6) 389(73.4) 23.30-28.96
Pregnancy
No 613 (65.8) 86 (14.0) 527 (86.0) 35.74-41.40 <0.001
Yes 319 (34.2) 145 (45.5) 174 (54.5) 10.48-13.74
Risk of Age Pregnancy (n=319)
Non-risk 246 (77.1) 113 (45.9) 133 (54.1) 10.47-14.58 0.665
Risk 73 (22.9) 32(43.8) 41 (56.2) 9.20-13.82
Comorbid of Age Pregnancy (n=319)
No 193 (60.5) 65 (33.7) 128 (66.3) 11.18-16.61 0.049
Yes 126 (39.5) 80 (63.5) 46 (36.5) 8.95-12.54
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Table 2. Life table of women with COVID-19

Intervals (Days) At Risk Death (%) Censored Survival Probability Cumulative Survival Probability
All participants®
0-9 932 183 457 0.74 0.74
10-19 292 44 208 0.77 0.57
20-29 40 3 26 0.89 0.50
30-39 11 1 7 0.87 0.44
40-49 3 0 3 1.00 0.44
Pregnant women"
0-9 319 112 149 0.54 0.54
10-19 58 30 22 0.36 0.20
20-29 6 2 1 0.64 0.12
30-39 3 1 2 0.50 0.06
Pregnant women with no comorbid*
0-9 193 57 110 0.59 0.59
10-19 26 7 16 0.61 0.36
20-29 3 1 0 0.67 0.24
30-39 2 0 1.00 0.24
Pregnant women with comorbid*
0-9 126 55 39 0.48 0.48
10-19 32 23 6 0.21 0.10
20-29 3 1 1 0.60 0.06
30-39 1 1 0 0.00 0.00
Note: The median survival time: a=30.56, b=11.21, ¢=13.81, d=9.68
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Figure 1. Survival time of women with COVID-19 based on d

emographic characteristics with details of year of treatment

(A), reproductive age (B), comorbidities (C), type of hospital (D), number of comorbidities (E), and pregnancy (F)
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Figure 2. Survival time of women with COVID-19 adjusted by demographic characteristic
Part G shows the survival time adjusted for year of treatment, G1 for patients in 2020, G2 in 2021, and G3 in 2022. Part H
shows the survival function adjusted for reproductive age, H1 for <20 years, H2 for 20-35, and H3 for >35 years old. Part
I offers survival functions based on comorbidity, I1 for patients with comorbidity, and I2 for patients not comorbid. Part J
shows survival time adjusted for hospital type, J1 for secondary and J2 for tertiary hospitals
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Table 3. Adjusted outcomes of COVID-19 in pregnant and non-pregnant women (n=932)

o Total Non-pregnant (n=613) Pregnant (n=319) Log-
Characteristics n (%) ]ze(?/?; Sl:lr;)i/:,;,d 95% CI II?E(:?/?; Sl:lr(voi/:,;,d 95% CI PT::ll:le
Year
2020 156 (16.7) 7(5.1) 131(94.9) 38.19-41.39 9(50.0) 9 (50.0) 9.49-21.19 <0.001
2021 640 (68.7) 74 (16.7) 343 (83.3) 31.92-39.56 105 (47.1) 118 (52.9) 9.87-12.59
2022 136 (14.6) 5(8.6) 53(91.4) 12.14-14.06 31(39.7) 47 (60.3) 7.75-17.29
Age
<20 51(5.5) 2(4.8) 40 (95.2)  26.40-30.55 2(21.2) 7(77.8) 5.06-7.19 <0.001
20-35 486 (52.1)  21(8.7) 219(91.3) 33.75-39.18 113 (45.9) 133(54.1)  10.47-14.58
>35 395(42.4)  63(19.0) 268 (81.0) 31.94-39.68 30 (46.9) 34 (53.1) 9.18-13.87
Comorbid
No 193 (60.5) 18(6.3)  267(93.7) 34.75-40.34 65 (33.7) 128 (66.3)  11.18-16.61 <0.001
Yes 126 (39.5)  68(20.7) 260 (79.3) 30.92-38.96 80 (63.5) 46 (36.5) 8.95-12.54
Type of Hospital
Secondary Hospital 402 (43.1)  26(10.7) 216(89.3) 31.41-43.12 64 (40.0) 96 (60.0) 10.57-15.27 <0.001
Tertiary Hospital 530(56.9) 60(16.2) 311(83.8) 30.92-36.10 81 (50.9) 78 (49.1) 9.43-13.48
Table 4. Cox regression of the risk factors to death in women with COVID-19 cases
Variables CHR P-value 95% CI
Year
2020 0.185 <0.001 0.102-0.336
2021 0.065 0.028 0.462-0.958
Age
<20 0.281 0.012 0.104-0.760
>35 0.707 0.011 0.542-0.923
Comorbid
Yes 1.676 <0.001 1.280-2.194
Pregnancy
Yes 4.586 <0.001 3.500-6.009
Pregnancy with comorbid 1.371 0.062 0.985-1.908

Note: CHR=Cox’s Hazard Ratio

survival time than those without comorbidities or pregnancy.

Life Table of Women With COVID-19

Table 2 presents the life table for women with COVID-19,
arranged in 10-day intervals. Data for the first ten days for
all participants showed a cumulative survival probability of
74%, which decreased to 54% in the pregnant women group.
Pregnant women with comorbidities had a lower cumulative
survival probability than those without (48% vs. 59%). The
median survival time for all participants was 30.56 days,
with pregnant women with comorbidities having the lowest
median survival time at 9.68 days.

Outcome Status of Women with COVID-19
Adjusted by Demographic Characteristic

Table 3 presents significant differences between pregnant
and non-pregnant women with COVID-19, adjusted for year
of treatment, age, presence or absence of comorbidities and
hospital type (all P-value < 0.001). The non-pregnant women
group had the highest survival rate, with characteristics
including treatment in 2020 (94.9%), age <20 years (95.2%),
absence of comorbidities (93.7%) and treatment in a

secondary hospital (89.3%). The same thing was also seen in
the group of pregnant women, with a slight difference in the
highest survival rate in 2022 (60.3%), while other aspects were
the same, namely age <20 years (77.8%), no comorbidities
(66.3%), and being treated in a secondary hospital (60.0%).
Survival time for pregnant and non-pregnant women is
depicted in Figure 2.

The Risk Factors to Death in Women With
COVID-19 Cases

The results of the Cox regression analysis are displayed in
Table 4. The results show factors significantly related to the
survival rate of women with COVID-19, namely the year
of treatment (2020 with P-value < 0.001 and 2021 with
P-value = 0.028), age (<20 with P-value = 0.012 and >35
with P-value = 0.011), presence of comorbidities (P-value
< 0.001) and pregnancy (P-value < 0.001). Patients treated
in 2020 (CHR = 0.185, CI = 0.102—0.336) and those aged
<20 years (CHR = 0.281, CI = 0.104-0.760) had the lowest
mortality. Patients with comorbidities (CHR = 1.676, CI
= 1.280-2.194) and pregnant women (CHR = 4.586, CI =
3.500-6.009) had a higher risk of death compared with those
without comorbidities or pregnancy.
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DISCUSSION

The findings show that pregnancy is related to the survival
rate of COVID-19 patients; pregnant women have a lower
survival rate compared with women who are not pregnant.
These results are consistent with previous studies indicating
that compared with non-pregnant women, the severity and
mortality of pregnant women with COVID-19 are higher
(Gajbhiye et al., 2021; La Verde et al., 2021; Lokken et al.,
2021; Matsuo et al., 2023; Qeadan et al., 2021; Scheler et
al., 2021). Pregnancy is a natural process which causes
anatomical and physiological changes in the mother. Changes
occur in the immune system, heart, lungs and other systems
during pregnancy. This condition causes pregnancy to be
a vulnerable condition, so if a pregnant woman is exposed
to an infection, it will increase morbidity and mortality
(Abu-Raya et al., 2020). During the COVID-19 pandemic,
pregnancy has been shown to worsen the clinical course
of COVID-19 compared with non-pregnant women of the
same age (Dawood et al., 2021), exacerbate acute respiratory
disease (McClymont et al., 2022), and increase the risk of
thromboembolism (Iba et al., 2021).

COVID-19 has a more severe impact on pregnant women
due to immune suppression. Pregnancy naturally suppresses
the immune system to prevent fetal rejection, making pregnant
women more susceptible to infections, including COVID-19
(Alberca et al., 2020). Pregnancy also affects respiratory and
cardiovascular functions; the respiratory and cardiovascular
systems undergo substantial changes during pregnancy,
which can be exacerbated by COVID-19, leading to severe
respiratory complications. The growing fetus and placenta
increase the maternal body's oxygen demand. If this demand
is not met, it can lead to hypoxia (Twanow et al., 2022).
Pregnancy notably increases the risk of thromboembolism due
to hypercoagulability. Pregnancy induces a hypercoagulable
state to protect against the bleeding challenges of miscarriage
and childbirth. This state is characterised by increased levels
of procoagulant factors and decreased levels of physiological
anticoagulants, leading to a higher risk of thrombosis (Varlas
etal., 2023).

Pregnant women experience haemostatic changes,
making them more susceptible to thromboembolism, which
can obstruct micro and macrovasculature (Egloff et al.,
2023). Meta-analysis studies show that pregnant women with
COVID-19 are substantially more likely to be hospitalised,
with an increased risk of ICU admission and impaired
ventilation (Wang et al., 2022). This study found that pregnant
women with COVID-19 are at risk of dying more than four
times compared to non-pregnant women. The results differ
from previous studies that reported a 14-fold increase in the
risk of death, with a substantially higher risk of severe maternal
morbidity and mortality, including complications such as
tracheostomy, respiratory distress syndrome, ventilation,
acute myocardial infarction, sepsis, shock, cardiac arrest and
coagulopathy (Matsuo et al., 2023). Furthermore, pregnancy
also increases hospitalisation rates, length of stay and poorer
ventilation outcomes (Qeadan et al., 2021).

This study also found a significant relationship between
the presence of comorbidities and deaths caused by COVID-19
in pregnant and non-pregnant women. These findings support
previous studies indicating that comorbidities increase the
severity and mortality of COVID-19 patients (Atkins et
al., 2020; Ge et al., 2021). Various comorbidities that have
been proven to be significant predictors include respiratory
conditions, cardiovascular diseases (including hypertension),

diabetes mellitus, obesity and other chronic illnesses (Atkins
et al., 2020; Ge et al., 2021; Khedr et al., 2022; Russell et al.,
2023). COVID-19 can cause systemic inflammation, affecting
multiple organs and systems in the body, thereby increasing
mortality in COVID-19 patients (Zhu et al., 2020).

Findings also show that the survival time of pregnant
women with comorbidities is lower compared with non-
pregnant women and pregnant women without comorbidities.
These findings align with previous studies indicating
that pregnant women infected with COVID-19 who have
excess weight, diabetes, hypertension, heart disease or
chronic respiratory disease are at a high risk of developing
preeclampsia (Qeadan et al., 2021; Villar et al., 2021).
Underlying mechanisms include endothelial dysfunction,
an exacerbated inflammatory response and physiological
changes unique to pregnancy, which collectively contribute to
adverse outcomes (Celewicz et al., 2023; Childs et al., 2024).
The presence of comorbidities can intensify the pathological
mechanisms of COVID-19 in pregnant women, potentially
leading to more severe complications and worse outcomes.
Understanding the role of comorbidities in COVID-19 is
critical for determining intervention and treatment priorities,
as certain health conditions may influence disease progression
and severity in pregnant individuals (Russell et al., 2023).

Other findings show that years of treatment are related to
the survival rate of women with COVID-19. The increase in
mortality is closely related to the type of variant found, with
the Delta variant (B.1.617.2) frequently detected in 2021. This
variant caused an increase in cases and severity compared
with the previous variant, especially in patients who had not
received vaccination (Adhikari et al., 2022). Meanwhile, in
2022, a new variant, Omicron (B.1.1.529), emerged. Although
this variant spread more quickly, its severity was lower than
that of the Delta variant. Additionally, vaccination coverage
improved in 2022 compared with previous years, leading to
relatively lower morbidity and mortality rates (Villar et al.,
2021).

Pregnancy accompanied by comorbidities presents a
higher risk, making prevention, such as complete vaccination,
essential. COVID-19 vaccination is crucial as it generates
robust immunity in pregnant women, reducing the severity
of the disease (Abbas-Hanif et al., 2022). Vaccination during
pregnancy leads to the transfer of protective antibodies to
the fetus, providing neonatal immunity (Sculli et al., 2021).
Vaccination during pregnancy is crucial in mitigating the
severity of COVID-19 symptoms and improving maternal and
neonatal outcomes, especially when dealing with more severe
variants like Delta. The protective effects of vaccination are
evident across different variants, with vaccinated pregnant
women showing substantially better health outcomes compared
with those who are unvaccinated (de Freitas Paganoti et
al., 2022). Pregnant women are advised to complete their
vaccination schedule, including booster doses, to ensure
maximum protection against severe COVID-19 outcomes and
to enhance neonatal immunity (Guedalia et al., 2022).

The findings show that pregnant women have a lower
survival rate compared with non-pregnant women, with
the risk increasing further if the pregnant woman has
comorbidities. These findings highlight the need for healthcare
workers to be more vigilant when treating pregnant women
with COVID-19. Apart from that, the comorbid conditions
of pregnant women cannot be ignored; handling COVID-19
along with treating comorbid diseases is also carried out. For
the wider community, there is a need for education and health
promotion programmes for pregnant women to increase
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awareness and encourage preventive measures to avoid
contracting COVID-19. The general public must also be
more vigilant in not transmitting COVID-19 to other people,
especially pregnant women. Pregnant women should adhere
to preventive health behaviours such as wearing masks,
practising hand hygiene and maintaining social distancing
to reduce the risk of contracting COVID-19 (Wang et al.,
2021). At the same time, multidisciplinary care and advanced
medical interventions are essential for managing severe
cases. Hospitals should prioritise pregnant women with
comorbidities for intensive care due to their increased risk
of severe COVID-19 complications (Nana & Nelson-Piercy,
2021).

This study’s use of secondary data can be a limitation
as it has weaknesses, including information bias. Another
limitation is that there are samples that have incomplete
information in the medical record, thereby reducing the
number of participants who can be analyzed. The following
limitation is that the data does not show detailed PCR results,
only indicating positive or negative; however, these results
can still be accounted for. Despite these limitations, the
number of respondents obtained is quite large, and the study
results are consistent with world literature, contributing to the
epidemiological analysis of COVID-19.

CONCLUSION

Factors related to the survival rate of women with COVID-19
are years of treatment, age, presence of comorbidities,
number of comorbidities, pregnancy, and pregnancies with
comorbidities. Pregnant women have a lower survival
percentage compared to non-pregnant women, and the
percentage will further decrease with the presence of
comorbidities. Pregnant women with COVID-19 have more
than four times the risk of death compared to those who
are not pregnant. For this reason, pregnant women with
COVID-19 need special attention and supervision to reduce
the risk of death.
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