1212
AN

RESEARCH ARTICLE

Determinants of Covid vaccine uptake and perinatal outcome in pregnant

women at a tertiary care center

Sofia Butt,' Pooja Setlani,2 Mehwish Iftikhar,3 Mahwish Samuel,# Saba Rafiq Mughal,5 Kashif Shafique,5 Nazli Hossain”

Abstract

Objective: To determine the factors for hesitancy and uptake of coronavirus disease-2019 vaccine, and to compare
perinatal outcomes in vaccinated and nonvaccinated pregnant women.

Method: The cross-sectional study was conducted from November 2021 to February 2022 at the Ruth Pfau Civil
Hospital, Karachi, and the Holy Family Hospital, Karachi, and comprised pregnant women admitted in delivery suite
for operative or vaginal delivery. Data was collected using a self-designed questionnaire which also explored
knowledge about vaccine, contextual factors and reasons for and against vaccination. Perinatal outcomes included
stillbirth, preterm delivery, low birth weight and Appearance-Pulse-Grimace-Activity-Respiration score. Also, 3cc
blood was collected from the umbilical cord at the time of delivery, and enzyme-linked immunosorbent assay
technique was used for antibodies titre. Data was analysed using SPSS 24.

Results: Of the 186 women, 114(61.3%) with mean age 27.9+4.1 years were vaccinated, and 72(38.7%) with mean
age 27.5+5.2 years were not vaccinated. Physician’s advise 104 (91.2%), vaccine safety and its effect on foetus
52(72.2%) were main determinants for vaccine uptake and refusal, repectively. Family and peer pressure was also
responsible in 19(26.4%) cases for vaccine refusal. Body mass index, parity, level of education, socioeconomic status,
history of coronavirus disease-2019 infection, booking status and presence of gestational diabetes mellitus were
significantly different between the vaccinated and unvaccinated groups (p<0.05). Antibody titers and Appearance-
Pulse-Grimace-Activity-Respiration score at 1 minute were significantly higher in the group of vaccinated women
(p<0.05).

Conclusion: Vaccine uptake was found to be low. Safety concern against vaccine, and doctor’s advice were the
main determinants for hesitancy and uptake. Antibody titers in newborns were higher in the group of vaccinated

women.
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Introduction

Coronovairus disease-2019 (COVID-19) infection during
pregnancy has been identified with increased morbidity
and mortality in women. There are increased risks for
operative delivery, postpartum haemorrhage, preterm
delivery and chances of intensive care unit (ICU)
admission for both mother and newborn.! Apart from
measures like social distancing, face mask, regular
washing of hands with soap and water, vaccination has
played an important role in the control of the disease.
Vaccination during pregnancy has always been a matter

©0000000000000000000000000000000000000000000000000000000000

137Department of Obstetrics and Gynaecology, Dr. Ruth K.M Pfau, Civil
Hospital and Dow Medical College, Karachi, Pakistan, “Holy Family Hospital,
Karachi, Pakistan, 56School of Public Health, Dow University of Health
Sciences, Karachi, Pakistan.

Correspondence: Nazli Hossain. Email: nazli.hossain@duhs.edu.pk

Vol. 73, No. 6, June 2023

of concern both for the women and for treating
physicians. The COVID-19 pandemic brought the matter
to the forefront in recent times. From public point of view,
safety concerns for the foetus are always there. Vaccines
against COVID-19 infection utilised the principle of
greater public benefit. In the initial stages, pregnant
women were not included in the vaccination drive, and
they were not included in vaccine trials.

The guidelines from various governing bodies in the
initial days of the pandemic also advised against
vaccination since no details on maternal and foetal safety
were available. For example, the Joint Commission on
Vaccination and immunisation (JCVI, United Kingdom,
advised vaccination of pregnant women only in April
2021.2 Similarly, local guidelines (https://nhsrc.gov.pk)3

for vaccination against COVID-19 infection introduced
vaccination for pregnant women much later than for the
masses at large. This resulted in confusion among
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pregnant women as well as among health professionals
whether or not to opt for vaccination in such cases. This
phenomena of inconsistent messages from different
health organisations were seen globally.# Data
subsequently started accumulating, showing that
vaccination does decrease the rate of infection among
pregnant women.> Literature shows that humoral
immunity induced by vaccination among pregnant
women is better than the immunity induced by acquiring
natural infection.6 COVID-19 vaccination has also been
carried out in women planning to conceive. In a registry-
based survey, it was found that the risk of spontaneous
miscarriage was the same among women who got
themselves vaccinated during preconception period and
the risk among society at large.”

However, reservations regarding COVID-19 vaccination
were common in healthcare providers and pregnant
women globally.8 Other factors identified for low
COVID-19 vaccination acceptance among pregnant
women included mistrust, religiosity, easy availability,
and lack of knowledge about severe infection and safety
concerns®.

The current study was planned to identify determinants
of vaccine uptake and hesitancy among pregnant
women, and to compare perinatal outcomes and
antibody titers in newborns between vaccinated and non-
vaccinated women.

Subjects and Methods

The cross-sectional study was conducted at the Ruth Pfau
Civil Hospital, Karachi, and the Holy Family Hospital,
Karachi, from November 2021 to February 2022. During
this period only women who had symptoms of COVID-19
infection were screened for active infection.

After approval from the institutional ethics review boards
of both the hospitals, the sample size was calculated
using OpenEpi calculator'® with 3% margin of error at
95% confidence level and proportion of 98.3% positivity
in line with literature.’” The actual sample was inflated by
>100% to have better sudy power.

The sample was raised from among pregnant women
admitted in the delivery suite for operative or vaginal
delivery. Also included were women who gave history of
confirmed COVID-19 infection in the preceding 6 months.
Pregnant women with anamolus babies or with
diagnosed intrauterine demise, and those having active
or suspected COVID-19 infection during admission or
hospitalisation were excluded.

After taking informed verbal consent, a detailed history
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was taken from the subjects in the labour suite regarding
vaccination, type and date of vaccination or history of
infection while being pregnant. The vaccination status of
women were confirmed from the government’s official
website.(https://nims.nadra.gov.pk/nims/certificate)2
The gestational age was calculated from the recall of last
menstrual period, or first available ultrasound. All the
women had face-to-face interview either at the time of
admission in the delivery suite or after delivery in the
postnatal ward. Data was collected using a self-designed
questionnaire which also explored knowledge about
vaccine, contextual factors and reasons for and against
vaccination. The perinatal outcomes included stillbirth,
preterm delivery, low birthweight (LBW) and neonatal
admission to intensive care unit (ICU), and Appearance-
Pulse-Grimace-Activity-Respiration (APGAR) score.’3
Stillbirth was defined as foetal death =28 weeks of
gestation. Preterm birth was defined as birth <37
completed weeks of gestation. Also, 3cc blood was
collected from the umbilical cord at the time of delivery,
and enzyme-linked immunosorbent assay (ELIZA)
technique (Cobas 6000) was used for antibodies titre. All
the tests were run at the Central Laboratory of Dr Ruth
Pfau Civil Hospital. The samples collected at the Holy
Family Hospital were stored and transferred within 24
hours of collection to the Central Laboratory.

Data was analysed using SPSS 24. Frequencies and
percentages were used to express categorical variables,
while mean and standard deviation were used for
quantitative variables. Data normality was checked using
Shapiro-Wilk test. Mean differences of quantitative
variables were checked using Independent t test or Mann-
Whitney test, as appropriate. Association between
vaccination status and qualitative variables were assessed
using Chi-square or Fisher exact test, as appropriate.
Antibody titers were categorised into 2 groups on the
basis of median values (Low = <236U/mL; High =
>236U/mL). Binary logistics regression analysis was
carried out and odds ratios (OR) with 95% confidence
interval (Cl) were calculated for high antibody titers to
assess the association with other independent factors.

P<0.05 was considered statistically significant.

Results

Of the 1,438 obstetric admissions during the period,
186(13%) women were included. Of them, 114(61.3%)
with mean age 27.9+4.1 years were vaccinated, and
72(38.7%) with mean age 27.5+5.2 years were not
vaccinated. Physician’s advise 104 (91.2%), vaccine safety
and its effect on foetus 52(72.2%) were main
determinants for vaccine uptake and refusal, repectively.
Family and peer pressure was also responsible in
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Table-1: Contextual factors and reasons for and against vaccination among pregnant
women (n=186).

Variables Frequency Percentage (%)
Vaccination status

Vaccinated 14 61.3
Unvaccinated 72 38.7
Number of doses (n=114)

Single 77 67.5
Both 37 32.5
Type of vaccine (n=114)

Sinopharm 35 30.7
Sinovac 44 38.6
Pfizer 8 7.0
AstraZeneca 1 0.9
Moderna 5 4.4
(CanSino 21 18.4
Reason for vaccine uptake (n=114)

Doctors advice 104 91.2
Media 4 3.5
Hospital registration 4 35
Others 2 1.8
Reason for Refusal (n=72)

Harmful effect on pregnancy 52 72.2
Refused by family 19 26.4
Consent regarding vaccine safety 1 14
Time interval between vaccination ~ 45.9 30.4
and delivery (Mean = SD)

19(26.4%) cases for vaccine refusal. The mean duration
between vaccination and delivery was 45.9+30.4 days
(Table 1).

Body mass index (BMI), parity, level of education,

Table-2: Demographic and maternal outcomes (n=186).

Variables Vaccinated Unvaccinated p-value?
(n=114) (n=72)

Mean Age (years) 279+41 275+52 0.522

Mean Body mass index, 246+55 220+32 0.003

kg/m2

Mean Parity 1.8+1.2 2719 0.002

Mean Gestational 379+19 37619 0.142

age (weeks)

Level of education

Primary 33(28.9) 23(31.9) 0.029

Secondary 67 (58.8) 48 (66.7)

College/ University 14(12.3) 1(1.4)

Socioeconomic status

< 25000 PKR 11(9.6) 14(19.4) 0.056

> 25000 PKR 103 (90.4) 58 (80.6)

History of COVID infection

Yes 0(0) 8(11.1) <0.001

No 114 (100.0) 64 (88.9)

Continue on next Column..
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Booking status
Booked 110 (96.5) 60 (83.3) 0.002
Continue from previous Column..
Un-hooked 4(3.5) 12(16.7)
Mode of delivery
SVD 33(28.9) 16 (22.2) 0310
LSCS 81(71.1) 56 (77.8)
Preterm labour
Yes 7(6.1) 2(28) 0.486
No 107 (93.9) 70(97.2)
Pregnancy Induced Hypertension
Yes 5(4.4) 2(28) 0.708
No 109 (95.6) 70(97.2)
Gestational diabetes mellitus
Yes 9(7.9) 0(0) 0.013
No 105 (92.1) 72(100.0)

Mean 5D and n (%) are reported. ap-value was calculated by Independent t test/ Mann whitney
test and Chi-square/ Fisher exact test, as appropriate. SVD: Spontaneous vaginal delivery, LSCS:
Lower segment caesarean section.

socioeconomic status, history of COVID-19 infection,
booking status and presence of gestational diabetes
mellitus (GDM) were significantly different between the
vaccinated and unvaccinated groups (Table2).

Antibody titers and APGAR score at 1 minute were

Table-3: Neonatal outcomes (n=186).

Variables Vaccinated Unvaccinated p-value®
(n=114) (n=72)

Mean Weight of Body (kg)  2.9£0.5 28+0.5 0.777

Mean Antibody titers 580.8 +1209.5 143.1£162.9 <0.001

(U/mL)

Gender

Male 60 (52.6) 32(44.4) 0.277

Female 54 (47.4) 40 (55.6)

APGAR score at 1-min

<7 13(11.4) 18(25.0) 0.015

>7 101 (88.6) 54(75.0)

APGAR score at 5-min

<7 4(3.5) 5(6.9) 0.312

>7 110 (96.5) 67 (93.1)

Foetal complication

Alive 112(98.2) 72(100) 0.523

Stillbirth 2(1.8) 0(0)

Mean +5D and n (%) are reported. ap-value was calculated by Independent t test/ Mann Whitney
test and Chi-square/ Fisher exact test, as appropriate.
APGAR: Appearance-Pulse-Grimace-Activity-Respiration.

significantly higher in the group of vaccinated women
(p<0.05) (Table 3).

Mean antibody titers were high in those newborns whose
mothers were vaccinated with Pfizer vaccine, followed by
Sinovac (Figure).
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Figure: Mean antibody titers with standard errors by type of coronavirus disease-2019(COVID-19)

vaccine.

Table-4: 0dds ratio (OR) for high-level antibody titers (>236U/mL) by maternal and
neonatal outcomes.

Variables O0R? (95% Cl) p-value
Vaccination status

Unvaccinated Ref

Vaccinated 3.61(1.69-7.68) 0.001
Level of education

Primary Ref

Secondary 2.86(1.29 - 6.36) 0.010
College/ University 0.43(0.10-1.79) 0.245
Booking status

Unbooked Ref

Booked 2.06 (0.58 - 7.28) 0.260
Mode of delivery

SVD Ref

LSCS 0.49(0.22-1.12) 0.091
Preterm Labour

No Ref

Yes 4.61(0.69-30.61) 0.113
Gestational diabetes mellitus

No Ref

Yes 0.17 (0.03 - 0.99) 0.049
Baby weight, kg 0.73(0.36 - 1.48) 0.386

OR?: 0dds ratio adjusted for those variables whose p-values were < 0.25 at univariate analysis, Cl:
Confidence interval, SVD: Spontaneous vaginal delivery, LSCS: Lower segment caesarean section.

Multivariate anaysis showed that newborns of vaccinated
mothers had 3.6 times higher odds of having high
antibody titers than those mothers who were
unvaccinated, and mothers with secondary level of
education had 2.8 times higher odds of having newborns
with high antibody titers compared to those who had
primary level of education (Table 4).

Discussion
In the current study, only 114 (61.3%) women had been
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vaccinated against COVID-19 infection. A study in the
United Kingdom reported a rate of 40% for pregnant
women in the third trimester.14

In the unvaccinated group, 52(72.2%) women in the
current study had refused vaccine due to safety
concerns for pregnancy. In a Turkish cohort of more
than 300 pregnant women, 48(43%) among those
who wanted to get vaccinated showed concerns
about vaccine safety during pregnancy compared to
169 (90%) women who did not want to get
vaccinated.? In another survey of 341 pregnant and
lactating women, inhibition against getting
vaccinated was seen in 25% respondents.’> The other
major factor for not getting vaccinated in the current
study was peer or family pressure 19(26.4%) which
reflected the social values in Pakistani society. Also,
among the vaccintaed group, medical advice by
doctors was the main reason cited by 104(91.2%)
subjects. The influence of healthcare providers in getting
vaccinated has been identified in other studies as well.16 A
study identified reasons for and against COVID-19
vaccination among healthcare workers, and found that
43(80%) women of reproductive age were hesitant
towards vaccine due to various reasons.'” It is important
that healthcare workers themselves have satisfactory
knowledge about vaccination, besides getting
vaccinated, in order to give confidence to the women
who come to seek their professional help and opinion. In
the current study, 67(58.8%) vaccinated women had
secondary level of education. A scoping review found
three main determinants for vaccine hesitancy and
uptake; demographic factors (gender, education),
environmental (media and politics), and vaccine-specific
factors (safety concerns).8

Transplacental transfer of maternal antibodies,
particularly immunoglobulin G (IgG) is a recognised
phenomena. It is around 10% of maternal circulation at
17-22 weeks of gestation, rises to 50% in the second
trimester, and becomes 20-30% greater than the maternal
concentration in the third trimester.” The antibodies
levels have been found to be higher in women who got
vaccinated in the third trimester.20 Hence, it is
recommended that one should get vaccinated later in the
pregnancy as antibodies appear in newborn as early as
within 15 days of maternal vaccination. The current study
observed no significant difference in maternal outcomes
of preterm birth, and pregnancy-induced hypertension
(PIH) among vaccinated and nonvaccinated women. This
may be attributed to the small sample size.

The study found antibody titers higher in newborns of
vaccinated compared to nonvaccinated women. The
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presence of low levels of antibodies in newborn of
unvaccinated women may be due to herd immunity or
unrecognised mild infection of mother in the past.

The current study has limitations. It did not include all
women during the study period due to logistical reasons,
and only a small group of newborns were evaluated for
the presence of antibodies after maternal vaccination.
Also, it did not quantify them into IgM or IgG, and,
instead, used the presence of total antibodies in the
newborn. Due to logistical constraints, the study also did
not pair it with maternal antibody levels.

Conclusion

Majority of factors for vaccine hesitancy and uptake
identified were similar to those identified globally.
Healthcare workers should provide knowledge to
hesitant mothers to increase vaccine uptake. Obstetrical
complications were not affected by vaccination status,
and a higher APGAR score at 1 minute was seen in
vaccinated mothers.
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