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Background: Distinct challenges associated with pregnant women in relation to the
COVID-19 pandemic may further affect their mental health. The present study
assessed the impact of vaccination against COVID-19 on maternal mental health
outcomes during pregnancy and the postpartum period.

Methods: A cross-sectional comparative study between 100 vaccinated and 100
unvaccinated pregnant women delivered in a hospital in Karachi, Pakistan was
conducted. Validated screening tool had been used to assess vaccination status and
mental health outcomes for anxiety and depression.

Results: Vaccinated women reported less anxiety than unvaccinated women, 15%
versus 25%, respectively; the p-value was 0.03, and reported less depression, 12%
versus 22%, respectively; with p = 0.04. Multivariate analysis disclosed vaccination
to be related to reduced odds for anxiety and depression with an aOR of 0.62 and
0.58, respectively.

Conclusions: COVID-19 vaccination during pregnancy seems to be associated with
favorable maternal mental health outcomes. These findings thus reiterate the
importance of vaccination with respect to promoting overall maternal well-being
during the pandemic.

Keywords: COVID-19, vaccination, pregnancy, maternal mental health, Pakistan

The current research work has observed how COVID-19 vaccination impacts the mental health status in antenatal and postnatal women
of Karachi, Pakistan. In this study, a total of 100 vaccinated women were compared with 100 non-vaccinated women who delivered in a
local hospital. We documented that among women who were vaccinated, the rates of anxiety and depression were lower as compared to
the ones who did not get vaccinated. Even after covarying on other factors of mental health, vaccination remained significantly related
to better mental health. This might imply that getting vaccinated against COVID-19 during pregnancy may not only be associated with
the protection of physical but also mental health. These findings are important and show another potential benefit for pregnant women
vaccination during the pandemic. Further studies are required, however, in order to be able to say more about this interrelation and its

long-term effects.
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Maternal mental health during pregnancy and the postpartum
period is not without consequence for mothers and infants. The
higher risks of complications in pregnancy, such as birth before
term, low birth weight, and impaired fetal neurodevelopment, have
been related to maternal depression and anxiety. The COVID-19
pandemic is a new dimension in challenges to global public health,
and pregnant women have definitely not been spared from its many
unique vulnerabilities. Beyond risks to physical health, maternal
mental health was strongly affected by the pandemic; from all over
the world, increased rates of anxiety and depression in pregnant and
postpartum women have been documented. The perinatal period
represents one of psychological vulnerability, and the added
stressors of the pandemic have further accentuated the risks .
Mental health complications in pregnancy and the postpartum
period present serious complications for mothers and infants.
Maternal depression and anxiety have been implicated in poor
pregnancy outcomes regarding preterm birth, low birth weight, and
impaired fetal neurodevelopment. Mental health complications in
the postpartum period may interfere with mother-infant bonding
breastfeeding success, and child cognitive and emotional
development. Given the comprehensive nature of the implications,
tackling maternal mental health in view of the COVID-19 pandemic
becomes very relevant for the well-being of mothers and their
children.

Vaccination against COVID-19 has been a very essential preventive
step for protecting from severe diseases and complications.
However, maternal mental health outcomes from vaccination during
pregnancy and postpartum are still not very clear, particularly in
low- and middle-income countries like Pakistan. Preliminary
vaccination hesitancy among pregnant women was high and based
on safety and fetal effect concerns. As the vaccine safety evidence
in pregnancy mounted, vaccination rates improved, but disparities
persist, particularly in resource-limited settings.

The relationship between COVID-19 vaccination and maternal
mental health is multilevel and complex. On one hand, vaccination
may reduce a woman's fear of infection, with protection against
COVID-19 extended to both the mother and fetus, which might
probably lead to improved mental health outcomes. On the other
hand, such concerns may be related to vaccine safety or side
effects, thus increasing their level of anxiety in some women.
Understanding these dynamics is crucial in the development of
holistic strategies to support maternal wellbeing during the
pandemic.

Indeed, prior studies have been primarily focused on the impact of
COVID-19 vaccination during pregnancy on physical health, while
little attention has been placed on mental health outcomes.
Although a few studies have investigated these different aspects of
mental health, they are essentially from high-income countries;
therefore, a significant knowledge gap exists regarding low- and
middle-income country settings. This finding has pointed to an
important need to test such associations in diverse populations,
particularly in countries like Pakistan, which features unique cultural,
social, and healthcare contexts.

The current study aims to fill this lacuna by assessing COVID-19
vaccination and its after-effects on the mental health outcome
during pregnancy and postpartum among women in Karachi,
Pakistan. We hypothesize that vaccination might alleviate part of the
pandemic-related anxiety and depression experienced by pregnant
women and thus might be related to better mental health outcomes.
In the process, we intend to shed some practical insights for public
health strategies and clinical practice in supporting maternal mental
health during this pandemic and other future health crises. The need
for more insight into the mental health implications of COVID-19
vaccination in pregnancy can be realized for quite a number of
reasons. For example, it will equip health providers with information
to counsel pregnant women comprehensively about the risk-benefit
balances for vaccination. This could also provide more impetus to
take vaccination if better
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mental health outcomes were discovered. Moreover, possible
mental health benefits accruing from vaccination could be used in
the design of care models integrating both physical and
psychological interventions among pregnant and postpartum
women in such emergencies.

In this study, we extend our previous research on the impact of
COVID-19 vaccination on pregnancy outcomes for this population.
Since this research increases its focus toward mental health
outcomes, it aims to provide a more holistic appreciation of the
influence of vaccination on maternal wellbeing. This study is one
more step in trying to unpack the complex interplay between
interventions of physical health and mental health outcomes
during the COVID-19 pandemic.

Study Design and Setting: This was a comparative, cross-sectional
study conducted at a public hospital in Karachi, Pakistan, from
April 1 to May 15, 2022. The present study is an extension of the
previous one that assessed the effect of COVID-19 vaccination on
pregnancy outcome.

Study Population: The subjects were 200 women, either
vaccinated or not, aged 18 to 50 years, who delivered at the
selected hospital during the period of study. The women excluded
from this study were those with pre-existing psychiatric disorders
and chronic medical conditions.

Sample Size Calculation: OpenEpi software was used to calculate
the sample size, assuming a 25% prevalence of anxiety/depression
in unvaccinated women, with an anticipated 50% reduction in
vaccinated women, 80% power, and 5% significance level. This
yielded a minimum sample size of 91 per group, which we rounded
up to 100 for each group.

Data Collection: In addition to demographic and clinical data, we
collected maternal mental health outcome measures with
validated screening tools for anxiety, using the Generalized
Anxiety Disorder-7, and for depression, the Edinburgh Postnatal
Depression Scale. These assessments were conducted in the
immediate postpartum period, within 48 hours of delivery.

Measures:
Demographic and Clinical Data: Age, parity, education level,
socioeconomic status, gestational age at delivery, mode of
delivery, and pregnancy complications.
Vaccination Status: Type of vaccine received and trimester of
vaccination.
Anxiety: GAD-7 scale (scores 210 indicating moderate to severe
anxiety).
Depression:
depression).

EPDS scale (scores 213 indicating probable

Ethical Considerations: The study was approved by the
institutional review board of Shaheed Zulfikar Ali Bhutto Institute
of Science and Technology (SZABIST) and the participatory
hospital. All participants provided written informed consent. Data
confidentiality was maintained throughout the study.

Statistical Analysis: Data were analyzed using SPSS version 25.0.
Descriptive statistics were computed for all variables. Categorical
variables were compared between the vaccinated and
unvaccinated groups using chi-square tests. Independent t-tests
were done for continuous variables. Independent relationships of
vaccination status with mental health outcomes were tested by
multivariate logistic regression, controlling for potential
confounders: age, parity, level of education, and socio-economic
class. In the present study, ORs were calculated with their
corresponding 95% CI. The analyses of subgroups were carried out
according to the trimester of vaccination and the type of
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vaccine applied. A p-value less than 0.05 was considered significant.

Participant Characteristics: The mean age was 27.3 years (SD 4.2) for
the vaccinated women and 26.8 years for the non-vaccinated group
(SD: 4.5). No differences were found among the two groups
according to age, parity, school, or socioeconomical status.

Table 1: Demographic and Clinical Characteristics of Study Participants

Characteristic Vaccinated Unvaccinated p-value
(n=100) {n=100}

Age (years), mean  SD 27342 26.8%4.5 0.41

Parity, n (%) 0.78

Primiparous 38 (38%) 40 (40%)

Multiparous 62 (62%) B0 (60%)

Education level, n (%) 0.65

Primary or less 25 {25%) 28 (28%)

Secondary 45 {45%) 47 (47%)

Tertiary 30 {30%) 25 (25%)

Soci ic status, n (%) 0.87

Low 40 (40%) 42 (42%)

Middle 45 (45%) 44 (44%)

High 15 (15%) 14 (14%)

Gaestational age at delivery (weeks), mean £ 387118 38.5%2.0 0.45

5D

Mode of delivery, n (%] 0.76
| Vaginal &5 {55%) 63 (53%)

Cesarean section 35 (35%) 37 (37%)

Vaccination Characteristics: In the vaccinated group, 47% were
vaccinated with Sinopharm, while 39% were vaccinated with
Sinovac, and the remaining 14% were inoculated with Pfizer-
BioNTech or AstraZeneca vaccines. On the timing of vaccination,
17% were vaccinated in the first trimester, 51% in the second, and
32% in the third.

Mental Health Outcomes: Table 2 Comparison of Vaccinated vs.
Unvaccinated Women According to Mental Health Outcomes.

Table 2: Comparison of Mental Health Outcomes between Vaccinated and
Unvaccinated Women

Qutcome Vaccinated (n=100) | Unvaccinated (n=100) | p-value
Anxiety (GAD-7 210), n (%) 15 (15%) 25 {25%) 0.03
GAD-7 score, mean 5D 4.2x3.8 5.8%4.5 0.01
Depression (EPDS 213), n (%) | 12 (12%) 22 (22%) 0.04
EPDS score, mean £ 50 B6.5+4.2 83+51 0.02

In vaccinated vs. unvaccinated women, there were significantly
fewer rates of anxiety, 15% vs. 25%, with p=0.03, and depression,
12% vs. 22%, with p=0.04. The mean GAD-7 and EPDS scores were
significantly lower in vaccinated subjects.

Multivariate Analysis: Table 3 presents the multivariate logistic
regression analysis, adjusted for potential confounders.

Table 3: Multivariate Logistic Regression Analysis of Mental Health Outcomes

Cutcome Adjusted OR (95% Cl} | p-value
Anxiety (GAD-7 210) 0.62 (0.41-0.94) 0.025
Depression [EPDS 213) 0.58 (0.38-0.89) 0.013

Adjusted for age, parity, education level, and sociceconomic status

After adjusting for confounders, COVID-19 vaccination remained
independently associated with reduced odds of anxiety (aOR 0.62,
95% Cl 0.41-0.94) and depression (aOR 0.58, 95% Cl 0.38-0.89).

Subgroup Analyses: Table 4 shows the subgroup analyses based on
trimester of vaccination and vaccine type.
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Table 4: Subgroup Analyses of Mental Health Outcomes by Trimester of
Vaccination and Vaccine Type

| Subgroup Anxiety (GAD-7 210}, n (%) | Depression (EPDS 213), n (%)
Trimester of Vaccination
First {n=17) 3 (17.6%) 2 {11.8%)
Second [n=51) 7 {13.7%) 5{11.8%)
Third {n=32} 5 {15.6%) 4 {12.5%)
Vaccine Type
Sinopharm (n=47) 7 (14.9%) 6 {12.8%)
Sinovac [n=29) 6 {15.4%) 5 {12.8%)
Ffizer/AstraZeneca (n=14) | 2 {14.3%) 1(7.1%)

There were no significant differences in mental health outcome by
trimester of vaccination or by vaccine type, although the sample size
for some subgroups was relatively small and thus had less power to
detect differences.

This study gives novel insights into how vaccination against COVID-
19 might affect the mental health outcome of mothers during
pregnancy and the postpartum period in low- and middle-income
countries. We observed an association of vaccination with better
mental health outcomes and a decreased occurrence of anxiety and
depression in vaccinated women.
The observed positive impact of vaccination on maternal mental
health may be attributed to several factors:
1.Reduced fear of COVID-19 infection: Vaccination likely reduces
fears of contracting the virus and the possible effects on the
mother and the baby. This reduced threat perception might
contribute to a reduction in anxiety.
2.Increased sense of control: Vaccinated women could experience
a greater feeling of control over their health during this period of
uncertainty, thereby affecting them positively in terms of mental
wellbeing.
3.Improved social interactions: Social activity and prenatal care
could be things that women who are vaccinated feel more at ease
doing, hence possibly helping to decrease feelings of isolation
that occur with depression and anxiety.
4.Physiological effects: This could be a case whereby the immune
response following vaccination has indirect effects through
inflammatory pathways on mood and anxiety.

These findings are supported by recent studies from high-income
countries where vaccination against COVID-19 is seen to convey
benefits in the psychological domain beyond the direct protection
they offer against the virus. However, our study is one of the very
first to make such a demonstration within the context of a low-to
middle-income country with more limited mental health resources.
Lower rates of anxiety and depression in vaccinated women have
important implications for the health of mothers and children. In
particular, better maternal mental health has been linked to better
pregnancy outcome, enhanced mother-infant bonding, and improved
child developmental trajectories. By potentially reducing this burden
of perinatal mental health issues, COVID-19 vaccination could have
far-reaching effects that are positive on maternal and child
wellbeing.

Our subgroup analyses did not find significant differences in
outcome measures of mental health by trimester of vaccination or
type of vaccine. Thus, the beneficial mental health effects from
vaccination might be consistent across trimesters of pregnancy and
vaccine platforms. However, some subgroups had small sample sizes
that would lower the power to detect possible differences, and
further studies with larger cohorts would therefore be required if one
wants to explore such aspects more definitively.

Strengths and weaknesses:

The strong points of the study include the use of validated tools
necessary for the screening of mental health, comparison with a
group of unvaccinated women, and the inclusion of the relevant
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confounders in the analysis. The perspective of this research work is to
add valuable data to the global understanding of effects on mothers'
mental health after the COVID-19 vaccination in pregnant women
living in low- to middle-income countries.

Lack of assessment of the pre-existence of mental health disorders or
variations in the course of time may provide a finer insight into the
relation between vaccination and mental health trajectories. One of
the limitations of this study includes a cross-sectional design, which
does not infer causality. Recall biases and self-reported mental health
symptoms are other potential limitations of this study. This is a single-
center study, and therefore, the generalizability of findings from this
research may be limited.

Future research directions:

Future research directions might include prospective studies that
examine change in mental health outcomes from before vaccination
through pregnancy and into the postpartum period. Research of this
kind may serve to provide causal links between variables and point out
times most crucial for intervention. In addition, qualitative research on
women's perceptions and experiences related to vaccination and
mental health could greatly add depth to knowledge and inform
properly targeted interventions along with public health messaging.
Such findings have important implications for clinical practice and
public health policy. Healthcare providers should discuss with
pregnant women the possible mental health benefits associated with
vaccination as part of counseling on prevention from COVID-19. That
will go a long way in integrating mental health screening with
vaccination programs to provide an integrated approach to maternal
care during the pandemic. At the policy level, these findings first of all
underline the need for priority vaccination access for pregnant women
to ensure not only physical health protection from the disease but
also as a potential mental health intervention.

This study offers proof of a link between COVID-19 vaccination during
pregnancy and improved maternal mental health outcomes in the
form of reduced anxiety and depression. Corresponding to these
findings, such results underscore the need for promoting COVID-19
vaccination among pregnant women not only for direct health benefits
but also because of its possible positive impact on maternal mental
wellbeing.

Vaccinated women had lower anxiety and depression rates, indicative
of possible psychological benefits for vaccination beyond its
protective effects against COVID-19. This dual benefit could have far-
reaching implications for the health of mothers and children in view of
the known adverse effects of perinatal mental health problems on
mothers and infants.

Although our study brings some relevant insights into the table, it
must be understood that more studies are required in order to flesh
out this relationship between COVID-19 vaccination and maternal
mental health. Confirmation of these findings and an examination of
plausible mechanisms call for longitudinal studies in larger samples
and diverse populations.

Our findings justify the recommendation for COVID-19 vaccination
during pregnancy, a strategy to promote both physical and mental
health. Providers and policy makers should be aware of these
potential mental health benefits when developing vaccination
strategies and counseling pregnant women. Addressing the
psychological features of maternal health in a pandemic context is as
much a concern with physical dimensions; improvements in this
regard can yield better outcomes for mothers and their children.
Supporting Information: The GAD-7 and EPDS questionnaires used in
this study are available upon request from the corresponding author.
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Contexte: Les défis distincts associés aux femmes enceintes en relation avec la pandémie
de COVID-19 peuvent affecter davantage leur santé mentale. La présente étude a évalué
Limpact de la vaccination contre le COVID-19 sur les résultats en matiére de santé mentale
maternelle pendant la grossesse et la période post-partum.

Méthodes: Une étude comparative transversale entre 100 femmes enceintes vaccinées et
100 femmes enceintes non vaccinées accouchées dans un hépital de Karachi, au Pakistan,
a été menée. Un outil de dépistage validé a été utilisé pour évaluer le statut vaccinal et les
résultats en matiere de santé mentale en matiere d'anxiété et de dépression.

Résultats: Les femmes vaccinées ont signalé moins d'anxiété que les femmes non
vaccinées, respectivement 15 % contre 25 % ; la valeur p était de 0,03 et rapportait moins
de dépression, 12 % contre 22 %, respectivement ; avec p = 0,04. L'analyse multivariée a
révélé que la vaccination était liée a une réduction des risques d'anxiété et de dépression
avec un aOR de 0,62 et 0,58, respectivement.

Conclusions: La vaccination contre la COVID-19 pendant la grossesse semble étre associée
a des résultats favorables en matiere de santé mentale maternelle. Ces résultats réiterent
ainsi limportance de la vaccination pour promouvoir le bien-étre maternel global pendant
la pandémie.

Mots-clés: COVID-19, vaccination, grossesse, santé mentale maternelle, Pakistan
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CnpaBoyHas nHpopmaLmsa: Ocobble NpobeMbl, CBA3aHHble C 6epeMeHHbIMU XeHLLMHaMN B
€BA3U C NaHAeMueit COVID-19, MoryT elle 60/bLUe NOBAUATL Ha UX NCUXMYecKoe 340poBbe. B
HaCcToALWEM WCCNeA0BaHUM OLEHVBANOCh BAUAHWE BakuuHauuu npotns COVID-19 Ha
COCTOSIHME MCUXMYECKOro 3/0pOBbsi MaTepy BO Bpemsi 6epeMeHHOCTV U B MOCIepOj0BOM
nepuoge.

MeToapbl: 6bI10 MpPOBefeHO MepekpecTHOe CpaBHUTE/IbHOE ucciefoBaHve Mexay 100
BaKLUMHNPOBaHHbIMM 1 100 HEnprBUTBIMA 6epeMeHHbIMU XXeHLUMHAaMW, POAVBLUMMUCA B
6onbHUUe B Kapauw, MakuctaH. [ns oueHkM cTaTyca BakUMHaUMW W pe3ynbTaToB
NCUXNYECKOro 340POBbS B OTHOLLEHWWN TPEBOrM U Aenpeccun NCnob30Bascs NPOBepeHHbIn
VNHCTPYMEHT CKPUHWHTa.

Pe3ynbTaTbl: BaKLUMHUPOBAHHbIE >KEHLUMHbI COOBLMAN O MeHbllell TpeBore, u4em
HernpuBMTbIE XeHLWHbI, 15% npoTue 25% cOOTBETCTBEHHO; 3HayeHne p coctaensno 0,03, n
coobLlanocb 0 MeHbluel fgenpeccun: 12% npotuB 22% COOTBETCTBEHHO; ¢ p = 0,04.
MHoOropakTopHbI aHanM3 nokasan, YTo BakKLUMHALWA CBSi3aHa CO CHUXEeHWeM BepOosTHOCTU
BO3HVKHOBEHWSI TpeBOrM W Aenpeccun ¢ KoddpouumeHTom waHca 0,62 un 0,58
COOTBETCTBEHHO.

BbIBOAbI: BakLMHaums npotne COVID-19 Bo Bpemsi 6epeMeHHOCTM, No-BUAMMOMY, CBA3aHa C
61aronpuUATHLIMU NOCNEACTBMSMMN ANS NCUXNYECKOro 340p0oBbsi MaTepu. Takum o6pa3om, 3Tu
pesynbTaTbl elle pa3 MOATBEPXAAT BaXHOCTb BakUMHaUMW ANns ynydlleHust obLuero
MaTepuHCKOro 61arononyyrs Bo BpeMs naHAzeMuu.

KntoueBble cnoBa: COVID-19, BakUmMHaLmMs, 6epeMeHHOCTb, NMcuxXmnyeckoe 340poBbe MaTepu,
MNakuncraH.

Antecedentes: Distintos desafios asociados con las mujeres embarazadas en relacién con
la pandemia de COVID-19 pueden afectar ain més su salud mental. El presente estudio
evalud el impacto de la vacunacién contra COVID-19 en los resultados de salud mental
materna durante el embarazo y el posparto.

Métodos: Se realizé un estudio comparativo transversal entre 100 mujeres embarazadas
vacunadas y 100 no vacunadas que dieron a luz en un hospital de Karachi, Pakistan. Se
utilizé una herramienta de deteccion validada para evaluar el estado de vacunacion y los
resultados de salud mental para la ansiedad y la depresion.

Resultados: Las mujeres vacunadas informaron menos ansiedad que las no vacunadas,
15% versus 25%, respectivamente; el valor de p fue 0,03 y reportaron menos depresion,
12% versus 22%, respectivamente; con p = 0,04. El analisis multivariado reveld que la
vacunacion esta relacionada con una reduccién de las probabilidades de ansiedad y
depresién con un aOR de 0,62 y 0,58, respectivamente.

Conclusiones: La vacunacién contra la COVID-19 durante el embarazo parece estar
asociada con resultados favorables en la salud mental materna. Por tanto, estos hallazgos
reiteran la importancia de la vacunacién con respecto a la promocién del bienestar
materno general durante la pandemia.

Palabras clave: COVID-19, vacunacion, embarazo, salud mental materna, Pakistan
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« COVID-19 vaccination during pregnancy is associated with
lower rates of anxiety and depression in the immediate
postpartum period.

« Vaccinated women had 38% lower odds of anxiety and 42%
lower odds of depression compared to unvaccinated women,
after adjusting for confounders.

« The mental health benefits of vaccination appear consistent
across different trimesters of vaccination and vaccine types,
though larger studies are needed to confirm this.

« These findings support the importance of promoting COVID-19
vaccination among pregnant women for both physical and
mental health benefits.
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