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A b s t r ac t
Objective: To analyze the risk factors associated with mortality in COVID-positive pregnant women.
Material and methods: The study was designed as a case–control study and was conducted at COVID-designated tertiary care hospital. It
included 42 deceased and 96 RT-PCR-positive surviving pregnant women who developed severe forms of disease. All the affected patients
were admitted and managed according to Indian national guidelines. Risk factors – age, residence, socioeconomic status, gestation age, parity,
and comorbidities were evaluated for their association with mortality.
Results: Advanced maternal age (>28 years), rural residence, diabetes, and comorbidities were found to be associated with increased risk of
mortality among the COVID-affected pregnant women, the respective adjusted odds ratio was 15.45, 12.61, 2.65, and 4.77, respectively.
Conclusion: Pregnant women are vulnerable to COVID infection. They were at higher risk of mortality with comorbidities, advanced age, and
low access to healthcare in the rural areas.
Keywords: Comorbidity, COVID-19, Mortality risk, Pregnant women.
Journal of South Asian Federation of Obstetrics and Gynaecology (2022): 10.5005/jp-journals-10006-2130

Introduction
Coronavirus disease 2019 (COVID-19) is the most dreadful pandemic
of the 21st century. The second wave affected the world in a more
drastic way in terms of increase in morbidity, mortality rates, and
higher post-COVID complications.
A shift from TH1 to TH2 immunity1 is postulated to be responsible for altered responses to respiratory viral infections or auto-
antigens during pregnancy and increased severity of respiratory
viral infections.2–4
Pregnancy itself, being an immunocompromised state in
comparison with nonpregnant state, is ingenuous to higher risk
of obstetric complications and unfavorable fetal outcomes.5,6 Th2
cells stimulate B lymphocytes, increase antibody production, and
suppress the cytotoxic T lymphocyte response, decreasing the
robustness of cell-mediated immunity.
In women with other viral infections like Middle East respiratory
syndrome coronavirus (MERS-CoV) and severe acute respiratory
syndrome coronavirus (SARS-CoV), the case fatality was also found
to be higher when compared with general population.7 However,
despite various studies, the exact spectrum of COVID-19 disease
and risk factors associated with the severity of disease still remains
a mystery.
Limited healthcare facilities for non-COVID pregnant women
during the pandemic in lower socioeconomic countries further
aggravated these rates. Pregnant women presented to healthcare
facilities at advanced stages of the disease, and moreover, their preexisting comorbidities were also not identified and treated timely.
We have conducted a case–control study in COVID-19-positive
pregnant women admitted to a COVID-designated tertiary care
maternity hospital during the pandemic in Jaipur, the Rajasthan
State capital. The aim of the study was to assess the risk factors
associated with increased risk of mortality among the hospitalized
RT-PCR-positive pregnant women.
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M e t h o d o lo g y
The study was conducted at the Department of Obstetrics and
Gynecology, SMS Medical College, Jaipur, during the second wave
of COVID-19 pandemic. A total of 440 COVID-positive pregnant
women were admitted to hospital during the 6-months’ time
period. This study was conducted on 138 COVID-positive pregnant
women (out of a total of 440 women) who developed severe
disease. In this study, 42 COVID RT-PCR-positive pregnant women
who succumbed to the disease at our center were taken as cases,
and 96 RT-PCR-positive pregnant women who survived the disease,
were taken as controls.
All the patients were examined thoroughly, and data were
collected on age, socioeconomic characteristics, residence, parity,
gravida, gestational age, comorbidity, obstetric complications,
treatment, and outcomes. All the necessary precautions were taken
by healthcare professionals like PPE kit protection, appropriate use
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of N95 face mask, hand-washing, etc. All the patients were also
advised to follow all necessary guidelines.
All patients were examined for clinical status and obstetric
conditions. Risk factors were identified and treated in accordance
with the standard treatment protocol as per national clinical
management protocol for COVID-19.8 Treatment included antibiotics, dexamethasone, methylprednisolone, low-molecular-weight
heparin, remedesivir, tocilizumab, etc. Those who required higher
modes of ventilation were kept in specialized ICUs and monitored
very closely. All the pregnancies were terminated irrespective of
the gestational age in favor of maternal health. All the newborns
were admitted for monitoring and were tested for COVID infection
within 24 hours of birth.
A univariate, bivariate, and multivariate analysis was conducted.
The risk was measured by odds ratio and confidence intervals.
Statistical software SPSS 21 was used for analysis.

R e s u lts
The mean age of the case group (deceased) was 28.74 + 4.89
years which was significantly higher as compared with that of

the control group (survivors). The mean age of the survivors was
26.73 + 4.73 years. Sixty-two percent of the deceased women were
older than 28 years as compared with 34% of surviving pregnant
women (Table 1).
Women belonging to rural areas (83.3%) witnessed a significantly high mortality as compared with their urban counterparts
(χ2 = 15.11, p = 0.003). We found statistically significantly higher
mortality among cases who had diabetes, barotrauma, and comorbidities. We also analyzed COVID mortality associated with gravida,
obstetric complications, etc., and found no statistically significant
difference between cases and controls. The mean gestational age of
the case group was 30.83 + 8.54 weeks, while for the control group,
it was 32.94 + 6.86 weeks. There was not a statistically significant
difference in mortality with gestational age.
Table 2 shows the multivariate analyses of the association of
various risk factors with increased risk of mortality due to COVID
among pregnant women. We included all significant risk factors in
logistic regression model. The final model retained only age, rural
residence, and comorbidities.
Age higher than 28 years was highly significantly associated
(p-value 0.02). The risk of dying was fifteen times higher, the

Table 1: Demographic variables and risk factor assessment
Characteristics

Cases (n = 42)

Controls (n = 96)

Significance level

Mean age (years + SD)

28.74 + 4.89

26.73 + 4.73

t = 2.27, p = 0.02

Age years (category)
≤27

16 (38.09)

62 (64.58)

≥28

26 (61.53)

34 (35.41)

Urban

7 (16.66)

50 (52.08)

Rural

35 (83.33)

46 (47.91)

χ2 = 9.32, p <0.009

Residence

Mean gestation (weeks + SD)
Mean gravida (+SD)

30.83 + 8.54

32.94 + 6.86

2.19 + 1.19

2.03 +1.11

χ2 = 15.11, p <0.003
t = −1.54, p >0.05
t = 0.74, p >0.05

Gravida
Multi

28 (66.66)

57 (59.37)

Primi

14 (33.34)

39 (40.62)

0 (0.0)

5 (5.20)

χ2 = 0.657, p >0.05

APH
Present
Not present

42 (100.00)

Obst. complications
Present

91 (94.79)
29 (30.20)

9 (21.42)

67 (69.79)

33 (78.57)

67 (69.79)

4 (9.52)

95 (98.95)

38 (90.48)

95 (98.95)

Present

18 (42.85)

73 (76.04)

Not present

24 (57.14)

73 (76.04)

3 (7.14)

95 (98.5)

Not present

χ2 = 2.28, p >0.05

χ2 = 1.129, p >0.05

Diabetes
Present
Not present

χ2 = 4.38, p <0.031

Other comorbidity
χ2 = 4.99, p <0.025

Barotrauma
Present
Not present

39 (92.85)

χ2 = 3.864, p <0.049

Cases – COVID-19-affected pregnant women who died in the hospital. Controls – COVID-19-affected pregnant women who survived during hospitalization
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Table 2: Multivariate logistic regression: Risk factors associated with high mortality among pregnant women affected with COVID-19
Variable

β coefficient

Standard error

Significance
(p-value)

Odds ratio
95% CI: LL–UL

Age 28 +

2.738

1.205

0.02

15.45, 1.45–16.87

Residence

2.535

0.592

0.000

12.61, 3.95–40.27

Diabetes

0.975

0.472

0.04

2.65, 1.05–6.68

Comorbidity

1.562

0.466

0.001

4.77, 1.91–11.89

−4.031

1.290

0.002

0.018

Constant

adjusted OR being 15.45 (95% CI: 1.45–16.87). The effect of age was
independent of all other risk factors.
The COVID-affected pregnant women who resided in the rural
areas were also at a significantly higher risk of dying of COVID-19
as compared with their urban counterparts. They were at 12-times
higher risk of succumbing to COVID, the adjusted OR being 12.61
(3.95–40.27). The mortality risk associated with rural residence was
independent of age, diabetes and other comorbidities, a grave indicator of inequity, and poor access to healthcare in the rural areas.
Almost 10% of pregnant women had diabetes as a comorbidity
in the case group, while only 1% were diabetic in the control group.
This difference was statistically significant (p-value <0.031). The risk
of dying of COVID-19 due to diabetes was more than two-and-ahalf times, and the effect was independent of all risk factors with
an adjusted OR of 2.65 (95% CI: 1.05–6.68).
Other comorbidities like hypertension, hypothyroidism,
anemia, etc. were present in 42.8% of patients in case group and in
23.9% patients in the control group, the difference being statistically
significant (p-value <0.025). The presence of other comorbidities
significantly increased the risk of dying about five times (adjusted
OR (aOR) 4.77, 95% CI: 1.91–11.89). Seven percent of patients suffered
from barotrauma because of mechanical ventilation in the case
group, and only 1% in the control group. Barotrauma significantly
increased the risk of dying (p-value = 0.049).

Discussion
Our study has shown that the pregnant women are highly
vulnerable to COVID-19. They are at higher risk of mortality in the
presence of diabetes, comorbidity, and barotrauma. The women
with higher age were at greater risk of dying with COVID infection.
According to some studies, advanced maternal age >35 years is
associated with adverse outcomes in COVID-19-positive pregnant
women in high-income socioeconomic countries. In our study,
women >28 years of age had risk of mortality 15.45 times higher
than the women in younger age group. Allotey et al.9 concluded
that the relative risk of mortality in COVID-positive pregnant women
was much more in comparison with the nonpregnant women in
terms of increased maternal age.
The rural areas of our country are underdeveloped. Higher
incidence of low literacy levels, lack of knowledge of preventive
measures, delay in seeking medical advice, poor socioeconomic
status, etc., proclaims rural areas as a major risk factor for mortality.
Nwafor et al.10 conducted a study in a low-resource African setting
and concluded that the adjusted odds ratio for rural residence as
a risk factor for inadequate knowledge was 9.11 (aOR 9.11; 95%
CI: 5.67–20.01, p <0.001). Our multivariate regression analysis
manifested that the risk of the rate of mortality was 12.61 times
higher in women belonging to the rural area than the women
residing in the urban area.
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India is one of the diabetic capitals of the world. Vouga et al.11
conducted a study to assess risk factors of severity in COVID-19-
positive women. The adjusted OR was 2.2 (aOR 2.2, 95% CI: 1.1–4.5),
which is comparable to OR – 2.65 (OR – 2.65, 95% CI: 1.05–6.68). In
our study, in terms of maternal diabetes, 9.5% of patients of case
group succumbed to death pertaining to diabetes as a comorbidity.
The exact pathophysiology of diabetes to cause severity of disease
is not known. Two main theories are:
(1) Fuso et al.12 postulated that in diabetic patients there is
pulmonary dysfunction that adversely affects lung volume, pulmonary diffusion capacity, bronchomotor tone, and neuroadrenergic
bronchial innervation, leading to poor outcomes in patients with
COVID infection and diabetes.
(2) Hoffmann et al.13 presumed that Coronavirus uses angiotensinogen-converting-enzyme 2 (ACE2) to bind and gain entry into
infected cells, leading to overactivation of the renin–angiotensin
system in diabetics.14,15
Pre-existing medical conditions make COVID-positive pregnant
women more vulnerable to increased severity of the disease.16–19
Allotey et al.9 conducted a study to conclude that the risk
of increased severity was 1.81 times greater (aOR 1.81, 95% CI:
1.49–2.20) in COVID-positive pregnant women. Such increased risk
leads to serious complications like intensive care unit admission,
need of intubation, and maternal mortality. Similar results were
obtained in multivariate regression analysis that showed 4.7-times
higher chances of maternal death.
In our study, there is also association of barotrauma with
increased mortality. Barotrauma develops as a result of the need of
invasive mechanical ventilation in severe cases of COVID.

C o n c lu s i o n
One of the systemic reviews suggested that the risk of maternal
mortality, stillbirth, and neonatal death is in around 1% of pregnant
women infected with COVID virus.14
All pregnant women, irrespective of the age, residential area,
and living standards should be advised to seek medical advice as
soon as possible to avoid complications. Increased maternal
age, rural residence, illiteracy, diabetes, pre-existing maternal
comorbidities, and barotrauma add up the burden of severity on
COVID-19-positive pregnant women.
A thorough systemic protocol needs to be developed so as
to encourage timely medical advice at even initial trimesters of
pregnancy. Thorough antenatal checkup, wise investigation panel,
and correct treatment regime will allow pregnant women to recover
without the aid of intensive care or oxygenation.
Pregnancy being a high-risk state if contracts a severe form
of disease has lower threshold for the requirement of ICU care,
has higher needs for assisted ventilation, and has greater risk of
maternal mortality.15–19
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