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Preface

The topics that were handled in the SI “Health and Preventive Strategies in Order to Protect
Pregnancy” of Women were quite various in order to guarantee the best health status during
pregnancy.

From factors influencing antenatal birth in South Africa to the knowledge and perceptions of
risks during pregnancy and childbirth in Ghana and the support needs againt anxiety in pregnancy
in Japan.

The psychosocial risk factors and psychopathological outcomes were analyzed among Italian
pregnant women, and the differentials in maternal mortality patterns in Sub-Saharan African
countries were an interesting topic.

Vaccine hesitancy among Italian pregnant women was analyzed in two different papers (one
dedicated to COVID-19 vaccination in pregnancy), and the impact of the COVID-19 pandemic on the
experiences of pregnant women in Mississipi (during prenatal, delivery, and postpartum care) was
also analyzed.

Finally, the determinants of antenatal education and breastfeeding uptake from women of a
refugee background, Australian-born women, and the impact of clinical equipment on optimal
intrapartum monitoring in South Africa were analyzed in depth.

In the systematic review, the impact of respiratory syncytial virus on pregnant women was
evaluated, and a protocol for vaccine hesitancy evaluation among pregnant and breastfeeding women

was also published.

Claudio Costantino and Antonio Maiorana
Editors
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Abstract: Human Respiratory Syncytial Virus (RSV) is a highly contagious viral pathogen. In infants,
it is usually listed among the main causes of medical referrals and hospitalizations, particularly
among newborns. While waiting for the results of early randomized controlled trials on maternal
vaccination against RSV, the present systematic review and meta-analysis aimed to collect available
evidence on maternal RSV infections. According to the PRISMA statement, Pubmed, Embase, and
pre-print archive medRxiv.og were searched for eligible studies published up to 1 April 2022. Raw
data included the incidence of RSV infection among sampled pregnant women, and the occurrence
of complications. Data were then pooled in a random-effects model. Heterogeneity was assessed
using the I? measure, while reporting bias was assessed by means of funnel plots and regression
analysis. A total of 5 studies for 282,918 pregnancies were retrieved, with a pooled prevalence
of 0.2 per 100 pregnancies and 2.5 per 100 pregnancies with respiratory tract infections. Neither
maternal deaths nor miscarriages were reported. Even though detailed data were available only for
6309 pregnancies and 33 RSV cases, infant outcomes such as low birth weight and preterm delivery
were rare (in both cases 0.04%), but up to 9.1% in cases where RSV diagnosis was confirmed. No
substantially increased risk for preterm delivery (RR 1.395; 95%CI 0.566 to 3.434) and giving birth
to a low-birth-weight infant (RR 0.509; 95%CI 0.134 to 1.924) was eventually identified. Conclusions.
Although RSV is uncommonly detected among pregnant women, incident cases were associated with
a relatively high share of complications. However, heterogeneous design and the quality of retrieved
reports stress the need for specifically designed studies.

Keywords: respiratory syncytial virus; respiratory tract infections; vaccine; pregnancy; epidemiology

1. Introduction

Since its first description in 1956 [1], human Respiratory Syncytial Virus (RSV) (genus
orthopneumovirus, family of Pneumoviridae) [2-8] has emerged as a highly contagious
viral pathogen. According to available figures, RSV represents the main cause of hos-
pitalization among infants < 1 year of age in western countries, and a leading cause of
lower respiratory tract infections (RTI) in children in their first year of life [4,9-12], with a
well-defined seasonal trend [4,8].

Likewise, other viral agents of RTI do not elicit a long-lasting immunity, and adults
are constantly re-infected throughout their lives, with annual rates ranging from 2 to
12% [13,14]. Until recently, the only available therapeutic option has been represented by
supportive care (i.e., respiratory support and the management of volume depletion) [7,15],
and preventive interventions have been limited to monoclonal antibodies (mAb) [16-18].

Women 2022, 2, 147-160. https://doi.org/10.3390/ women2020016
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Even though real-world evidence has shown that mAb are rather effective in reducing
hospitalizations and preventing lower RTI in some high-risk groups (i.e., prematurely born
infants under 6 months of age, and children with certain comorbidities under 2 years of
age during the RSV season) [19-24], mAb are affected by several shortcomings. Firstly,
they must be injected once each month during the RSV season, for a total of five subse-
quent weight-dependent doses (i.e., 15 mg/kg), with obvious logistic issues and costs
ranging between $1661 and $2584 per dose [25]. As a consequence, alternative strategies
including long-acting mAb [26-29] and new, effective vaccines have been more recently
explored [2,4,19,30,31].

In this regard, maternal vaccination strategies appear particularly attractive [32-35],
as transplacental transfer of neutralizing antibodies is well-documented even in RSV
infections, and high titers of maternal antibodies have been shown able to reduce the risk
of infant RSV infections, particularly in the first 30 days of life [36-39].

Despite the potential analogies with other maternal vaccination programs, such as
influenza and pertussis vaccination programs [40-42], some significant ethical issues still
remain to be addressed. More precisely, while there is consolidated evidence that preg-
nant women are at increased risk of serious illness and mortality due to influenza virus
infection [43], giving some further rationale to their vaccination, more limited information
is available on RSV infections. On the one hand, RSV usually does not cause significant
disease in healthy adults. On the other hand, some earlier reports have suggested that RSV
infection in pregnancy may increase the risk of early delivery by cesarean section [44—46],
as well as higher rates of adverse pregnancy outcomes [44,47,48]. While we are waiting for
the results of the earlier large randomized controlled trials on maternal vaccination [49,50],
an updated synthesis of the literature is therefore needed to ascertain (1) whether RSV
infection may be acknowledged or not as a rare occurrence in pregnant women; (2) whether
available evidence confirms that RSV infections in pregnancy are associated with more
severe outcomes for mothers and children or not.

2. Results

As shown in Figure 1, a total pool of 970 entries (i.e., 505 from PubMed; 132 from
MedRxiv; 333 from EMBASE) were initially retrieved. After duplicates were removed
(No. 299), the resulting 671 articles were screened by title and abstract. Of them, 271 entries
were removed after the title and abstract screening. Twenty-eight articles were then assessed
and reviewed via full-text screening. Finally, five papers were included in the qualitative
and quantitative analysis.

A detailed description of individual studies is available in Table 1, and their corre-
sponding risk of bias (ROB) assessment is summarized in Figure 2.

Table 1. Summary description of individual studies.

Reference

Year

Settings

Study Design Target Population RSV Sampling

Chaw et al.

[51]

2016

Mongolia
2013-2015

Prospective study on
influenza-like illnesses
(TLI) and severe acute
respiratory infections
(sARI) in the semirural
district of Baganuur.
Periodic follow-up
(1 call every 2 to 5 days)
in order to catch
ILI episodes.

Pregnant women with

ILI and SARI Reported ILT and sARI

Chu et al.
[52]

2016

Prospective study Reported or measured fever

Nepal
2011-2014

performed during a
randomized controlled
trial on maternal

influenza immunization.

Pregnant women in the
second trimester
of pregnancy.

(>38 °C) with at least one
symptom among cough, myalgia,
sore throat, or rhinorrhea.
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Table 1. Cont.

Reference Year Settings Study Design Target Population RSV Sampling
Outpatients from an
outpatient obstetric and
USA . gynecologic clinic.
Hau[55e3]e tal. 2019 (Texas) su(;xr/(;?lsl:rfccs(s)?;cli Pregnant women in 2nd Reported sARI
2015-2016 4 or 3rd trimester with
diagnosis of sARI in the
7 days before the visit.
Pregnant women having
USA . Lo
Hause et al. ; . Case series, live births outcomes at .
2021 (California) R R . Unclear rationale.
[46] retrospective study. Kaiser Permanente in
2010-2017 S
Southern California.
Women complaining symptoms
compatible with the diagnosis of
Retrospective study IL£ (i.e., presence of fever
(>38 °C on oral measurements)
on three cohorts of - . . .
pregnant women: or chills/rigors or feeling feverish
. South 2 HIV-uninfected and Women developing any m past‘ <7 days, and one of Fhe
Madhi et al. . . . following for <7 days duration:
2018 Africa 1 HIV-infected that were  respiratory symptoms )
[54] e . . (i) cough/sore
2011-2012 initially defined for a during the follow-up. "
. throat/pharyngitis, or
randomized controlled " e
) (ii) muscle aches/joint
trial on maternal
. . L. aches/headaches, or
influenza immunization. . .
(iii) chest pain while
breathing/feeling short of
breath/difficulty breathing)
F (“pregnancy” OR “pregnant women” OR “pregnant woman”) AND (“RSV" OR “respiratory
=] syncytial virus”)
=
g
E | | PUBMED (No.505) || MEDRXIV (No.132) || EMBASE (No.333) |
E \ I I
- \ ARTICLE EXCLUDED AS
DUPLICATES
© (No. 299)
2 ARTICLE SCREENED BY TITLE
Z AND ABSTRACT
o (No. 671)
e ARTICLE EXCLUDED AFTER
TITLE AND ABSTRACT
— SCREENING
(No. 643)
E FULL TEXT ASSESSED FOR
= ELIGIBILITY
z (No. 28)
b=
“ ARTICLE EXCLUDED NOT
FITTING INCLUSION CRITERIA
PAPERS INCLUDED IN (o32)
fa) QUALITAVE ANALYSIS (No. 5)
E |
3
g PAPERS INCLUDED IN
= QUANTITATIVE ANALYSIS
(No. 5)

Figure 1. Flow chart for studies included in the systematic review and meta-analysis.
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Chaw et
al. 2016

D1

M Definitively Low Probably High
D6 Probably Low I Definitively High

Chuetal.

2016

D5

Hause et
al.2019

o

Hause et
al. 2021

D2

Madhi et
al.2018

GO0

O | O -

D14

ol 06! -
L8000 -
0l0/6/0/0 -
OOC0e

Il

T T T T
1 2 3 4

o

Number of Studies
(a) (b)

Figure 2. Summary of risk of bias assessment (Note: D1: Possibility of selection bias; D2: Exposure
assessment; D3: Outcome assessment; D4: Confounding; D5: Reporting bias; D6: Other bias).
(a) detailed report by single study [46,51-54], (b) summary report.

When dealing with selection bias, four out of five studies were reasonably affected by
possible selection bias, as enrollment required registration with local providers [46,51-53]
in areas affected by limited access to healthcare services, or specific healthcare plans of
infrastructures [46,53]. Exposure assessment was affected by a definitively high risk of bias
in two studies [46,53] where the clinical criteria for RSV testing were not strictly defined.
The ROB for the outcome assessment was likely low in three of the reported studies, as
both maternal and offspring clinical features were reported [46,52-54], while one study did
not include significant information about the mother [51], and another study only reported
hospitalized women giving live births [46]. Confounding factors were accurately taken into
account by one study only [54], but the remaining studies considered differences among
the sampled individuals for stratification, with a likely low risk of bias. Similarly, reporting
bias (i.e., selective inclusion of outcomes in the publication of the study on the basis of the
results) was likely low in all studies. However, in two reports [46,51], the study design
presumptively impaired the proper identification of complications, while other reports
lacked the proper assessment of pregnancies occurring during the RSV season or outside
the RSV season [46,51,52]. Both issues were properly addressed by only one report [53].

As shown in Table 2, a total of 282,918 pregnancies were included, with the majority
of them (97.3%) from a study retrieving data on women at Kaiser Permanente Southern
California, whose pregnancies ended in a live birth between 1 July 2010 and 30 April 2017.
A further study by Regan et al. was, in turn, excluded as reported estimates on RSV
infections were only available in hospitalized women [47].

Overall, 2942 cases of RTI were documented, including a total of 62 RSV infections. In
sampled pregnancies, the occurrence of RTI ranged between 0.4 and 44.0% (Figure 3a), with
a corresponding share of RSV infections over RTI cases ranging between 1.0% and 12.3%,
for a pooled RSV prevalence of 0.221 (95%CI 0.045 to 1.081) per 100 pregnancies, and
2.532 (95%CI 1.218 to 5.189) per 100 episodes of RTI (Figure 3b). In both cases, heterogeneity
was substantial (I> = 99% and I? = 86%, respectively). In total, only 11 cases required
hospitalization (i.e., 0.003% of all pregnancies, 0.4% of all RTIE, and 2.5% of all RSV cases).
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Table 2. Characteristics of the studies included in the quantitative analysis (Note: RSV = Respiratory
Syncytial Virus; RTI = Respiratory Tract Infection).

Referen. Pregnancies RTI RSV Hospitalizations Pneumonia Miscarriage Preterm LwiBLr:h
elerence (No.) (No./Total, %)  (No./RTI, %) (No.JRSV, %) (No/RSV, %)  (No/RSV,%)  (No./RSV, %) eight |
(No./RSV, %)
Chaw et al. [51] 1260 160, 12.7% 4,2.5% NA NA NA NA NA
Chu et al. [52] 3693 733,19.8% 7,1.0% 0,- 0,- 0,- 1,14.3% 2,28.6%
Hause et al. [53] 500 65,13.0% 8,12.3% 1,12.5% 0,- 0,- 0,- 0,-
Hause et al. [46] 27,5349 1057, 0.4% 25,2.4% 10, 40.0% 4,16.0% 0,- 1,4.0% 1,4.0%
Madhi et al. [54] 2116 932, 44.0% 18,1.9% 0,- 2,11.1% 0,- 2,11.1% 1,5.6%

Events per 100

Study Pos. Tot. observations Prev. 95%Cl
Mahdi et al. 2018 18 2116 —— 0.851 [0.505; 1.341]
Hause et al. 2019 8 500 1.600 [0.693; 3.128]
Chu et al. 2016 7 3693 +— 0.190 [0.076; 0.390]
Chaw et al. 2016 4 1260 —'-*— 0.317 [0.087;0.811]
Hause et al. 2021 25 27534910 0.009 [0.006; 0.013]
Random effects model 282918 S — 0.221 [0.045; 1.081]

r T T T T 1
05 1 15 2 25 3
Cases per 100 pregnancies

Heterogeneity: 12 = 99%, p <0.01

(a)

Events per 100
Study Pos. Tot. observations Prev. 95%ClI
Mahdi et al. 2018 18 932 —v— 1.931 [1.149; 3.035]
Hause et al. 2019 8 65 12.308 [5.466; 22.819]
Chu et al. 2016 7 733 & 0.955 [0.385; 1.958]
Chaw et al. 2016 4 160 —-'— 2.500 [0.685; 6.277]
Hause et al. 2021 25 1057 H— 2.365 [1.536; 3.472]
Random effects model 2947 — 2.532 [1.218; 5.189]

| I I

Heterogeneity: /2 = 86%, p < 0.01
5 10 15 20

Cases per 100 episodes of RTI
(b)

Figure 3. Incidence of RSV infections (a) among sampled pregnancies and (b) among cases of respira-
tory tract infections (RTI) in sampled pregnancies. A pooled incidence of 0.221 cases per 100 pregnan-
cies (95%CI 0.045 to 1.081) and 2.532 per 100 RTI episodes (95%CI 1.218 to 5.189) was identified. In
both cases, estimates were affected by substantial heterogeneity (12 = 99% and I? = 86%, respectively).

Clinical characteristics of the pregnancies were reported by four studies [46,52-54], but
one of them only included clinical data on hospitalized women (i.e., 10 out of 25 cases) [46].
Of them, four episodes evolved into pneumonia and two into sepsis. However, as no
detailed information on other patients (i.e., 15/25 RSV positive cases) is provided, summary
estimates were calculated in three studies, for a total of 33 RSV cases over 6309 pregnancies
(i.e., 2% of the total sample), and are reported in Table 3 [51,53,54].

Overall, 6.1% of RSV episodes developed maternal pneumonia, but no maternal
deaths were reported. On the contrary, complications in the infant were reported in
approximately 1 out of 10 pregnancies, as 9.1% of RSV pregnancies resulted in preterm
delivery and/or in a low-birth-weight infant.

Comparisons between RSV cases and normal pregnancies were limited to the estimates
from two studies by the heterogeneity of data reporting on non-RSV cases. A pooled
Risk Ratio (RR) of 1.193 was reported, 95%CI 0.076 to 18.681 (p = 0.900) for miscarriage,
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Standard Error

0.0

05 04 03 02 01

with an RR of 1.395 (95%CI 0.566 to 3.434; p = 0.479) for preterm delivery, and an RR
of 0.509 (95%CT 0.134 to 1.924) for giving birth to a low-birth-weight infant (p = 0.289).

Table 3. Summary of collected outcomes of RSV cases in pregnancies. Data on studies reporting on
maternal episodes in both hospitalized and non-hospitalized women were summarized [51,53,54].

Outcome No. % (No./6309 Pregnancies) % (No./33 RSV Cases)
Pneumonia in mother 2 0.03% 6.1%
Deaths in mother 0 - -
Miscarriage 0 - -
Preterm delivery 3 0.04% 9.1%
Low Birth Weight 3 0.04% 9.1%

The presence of publication bias was evaluated using funnel plots and regression tests
for funnel plot asymmetry. In the funnel plot, studies’ effect sizes are plotted against their
standard errors; each point represents a separate study, and their asymmetrical distribution
upon visual inspection is suggestive of publication bias (i.e., publication depending not
just on the quality of the research, but also on the hypothesis tested, and the significance
and direction of detected effects), as in Figure 4a. Such subjective evidence from the funnel
plot was only partially confirmed after the regression test. In fact, the Egger test ruled out
publication bias (i.e., t = 1.07, df = 4, p-value = 0.361). On the other hand, in radial plots
(Figure 4b), estimates were substantially scattered across the regression line, suggesting no
significant small-study effect.

o
o
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Inverse of standard error
(a) (b)

Figure 4. Funnel plots for studies included in the meta-analysis (a). Despite the reduced number
of included studies, visual inspection suggested substantial evidence of publication bias for both
subgroups, but this was substantially rejected by Egger test (1.07, df = 4, p-value = 0.361). On the
other hand, in radial plots (b), the studies were substantially scattered across the regression line,

suggesting no substantial small-study effect.

3. Discussion

Recent studies have suggested that the occurrence of RSV infections in adults has been
substantially underscored [13,14,55-58], but limited data exist on the clinical characteristics
of infections in pregnant women [45,47]. For instance, in a previous case series from the
USA, two out of three cases eventually developed respiratory distress, requiring mechan-
ical ventilation, suggesting that RSV infections in pregnancy may represent a clinically
significant event [45].

However, as RSV is uncommonly tested among women with RTI, particularly during
influenza season, substantial uncertainties about the actual prevalence of RSV infections
still remain [47,59]. In fact, the interest in maternal infections and complications has been
only recently raised by the ongoing RCT on RSV immunization in pregnant women, a
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strategy that is specifically designed in order to protect the newborns during their first
months of life [32,49,50]. On the one hand, future health technology assessments on
maternal vaccination strategies will require a preventive, detailed definition of the burden
of disease and potential outcomes of RSV infection in pregnant women [60-62]. On the
other hand, studies on maternal influenza strategies have stressed how difficult reaching
targeted vaccination rates could be for a pathogen whose actual relevance in adults is
irregularly acknowledged by the general population [43,63-66]. Unfortunately, RSV is an
often “forgotten” pathogen, and medical professionals may also fail to acknowledge the
potentially dismal consequences of RSV infection in infants and adults [67-69]. Therefore,
recommending a medical intervention to otherwise healthy individuals with a low risk of
complications may elicit substantial ethical issues as well as unmotivated concerns [68,69]
that could be mitigated only through the characterization of a direct advantage for the
pregnant women themselves [54].

In our systematic review and meta-analysis, we were able to retrieve data on a total
of 282,918 pregnancies, with 58 incident cases of RSV infection, for an attack rate of 0.2%.
Such estimates reasonably represent an underestimation of the actual figures, as only
women with signs and symptoms of RTI were regularly tested for RSV [46,48,51-53], and in
healthy adults, RSV infections are often limited to indolent mucosal infections [56,70]. For
example, in family studies, RSV infections have been associated with fever in 5 to 27% of
cases [56]. Not coincidentally, in a previous report on hospitalization for RTI in California,
Israel, Ontario, and Western Australia, a total of 21 women out of 846 episodes of RTI
were eventually positive for RSV [47], for an attack rate of around 2.5%. Even though it
is reasonable that most cases of RSV in pregnant women may have occurred unnoticed,
we cannot conversely rule out the potential oversampling of RSV cases. As RSV follows
a clear and well-known seasonal trend [71-75], studies that mostly include “in-season”
pregnancies may have over-reported cases of RSV infections compared to studies including
a larger share of pregnancies outside the RSV season. In this regard, only two papers
properly took into account the background viral activity [46,53]. Not surprisingly, most
cases did cluster between the 44th and 52nd calendar weeks (i.e., the conventional RSV
season for Southern USA).

In other words, RSV infections in pregnant women do occur, but the incidence of severe
infections (i.e., those cases that have a better chance to be accurately detected, tracked, and
reported) is quite rare. Corresponding figures are hardly comparable to available estimates
for other respiratory tract pathogens, likewise with seasonal influenza, whose attack rates
usually range between 9% and 11% [76-78], with a 0.7 to 0.9% risk for influenza infection per
month [79]. On the other hand, even though both maternal and infant deaths were recorded,
the occurrence of complications in incident cases was far from being inconspicuous. Not
only 11 out of the 58 sampled cases (19.0%) required hospitalization [46,53], but focusing the
analyses on studies that reported both hospitalized and non-hospitalized cases (No. = 33),
the incidence of pneumonia was noticeable (6.1%) [51,53,54]. Similarly, the burden of infant
complications was relatively high, with 9.1% of infants born preterm and/or with low birth
weight. When dealing with these figures, however, a somewhat precautionary approach is
forcibly required.

Firstly, the two largest studies [52,54] were based on populations affected by poverty,
gender inequalities, malnutrition, and high occurrences of infectious diseases such as
HIV/AIDS and tuberculosis. In other words, these infant outcomes may be rather associ-
ated with baseline conditions of the sampled population than with RSV infections. Nonethe-
less, no substantially increased risk for preterm delivery (RR 1.395; 95%CI 0.566 to 3.434)
and giving birth to a low-birth-weight infant (RR 0.509; 95%CI 0.134 to 1.924) was even-
tually identified. On the contrary, as milder cases of RSV likely failed to be sampled for
the pathogen being deprived of noticeable signs and symptoms, original studies may have
failed to properly assess the association between RSV infection and infant outcomes [52].

Limitations. Despite the potential interest, our study is affected by several limitations.
Firstly, we had to deal with the implicit limitations of all meta-analyses, being highly
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dependent on the quality and heterogeneity of the original studies [80,81]. From this point
of view, not only the number of studies we were able to retrieve was limited, but also
their quality was highly heterogeneous. In fact, as the actual burden of RSV in adults
has been only recently acknowledged, the potential impact on pregnant women has been
mostly ignored until the case series from Wheeler et al. [45]. Even in subsequent studies,
maternal outcomes have been only rarely addressed, with the limited evidence we were
able to summarize in the present review. Likewise, the comparison of prevalence rates
across various studies and different sampling strategies is particularly complicated. For
example, the study from Hause et al. [46] mostly focused on hospitalized cases tested for
RSV, the very same case definition and sampling strategy in other collected studies were
quite heterogeneous [51,53,54,82]. Moreover, two out of the five studies were performed
in countries (i.e., Nepal and Mongolia) with limited access to maternal and newborn
care [4,51,52,82], and the overall figures may have been substantially biased through the
oversampling of cases characterized by a more severe outcome, particularly when compared
to the aforementioned studies from Texas and California [46,53,59]. Not coincidentally, the
reported attack rates had a very large actual range, from 0.955% to 12.308% on total RTI.

Eventually, all the reported studies were performed before the SARS-CoV-2 pandemic.
The implementation and the subsequent lifting of non-pharmaceutical interventions (NPI,
i.e., public health measures that aim to prevent and/or control SARS-CoV-2 transmission
in the community) have resulted in a sudden and earlier-than-expected end of the RSV
epidemic season, with substantially no cases detected in the following months [83-87].
NPI blocked the normal transmission of RSV to susceptible individuals at the community
level [85,86,88-92], generating a larger RSV-vulnerable population, and preserving suscep-
tibility to the pathogen during the subsequent seasons [2,88-90,93]. To date, the impact of
lockdown measures has been mainly assessed on infants, but updated figures during the
reemergent RSV epidemics in 2021-2022 are needed to guarantee a better cost-effectiveness
estimate of potential preventive interventions.

4. Materials and Methods

This systematic review and meta-analysis of the literature were conducted following
the “Preferred Reporting Items for Systematic Reviews and Meta-Analysis” (PRISMA)
guidelines [94], and research concepts were preliminarily defined according to the “PICO”
(Patient/Population/Problem; Intervention; Control/Comparator; Outcome) strategy
(Table 4). The review was registered with PROSPERO (CRD42022330471).

Table 4. PICO worksheet (note: RSV = respiratory syncytial virus).

Item Definition
Population of interest Pregnant women
Investigated result Prevalence of RSV infections
Control Pregnancies negative for RSV infections
Outcome Complications for mother and infant

Two scholarly databases (i.e., PubMed/MEDLINE and EMBASE) and the pre-print
server medrxiv.org were searched for relevant studies from inception up to 1 April 2022,
without applying any backward chronological restrictions. In order to collect the most
evidence available, we opted for a broad search strategy that resulted from the combination
of the following keywords (free text and Medical Subject Heading [MeSH] terms, where
appropriate): (“pregnancy” OR “pregnant women” OR “pregnant woman”) AND (“RSV”
OR “respiratory syncytial virus”). Articles eligible for review were original research
publications available online or through inter-library loans. A language filter was applied,
by retaining articles written in Italian, English, German, French, or Spanish, the languages
spoken by the investigators.

Records whose title and abstract appeared pertinent to the search strategy were
initially handled using references management software (Mendeley Desktop Version 1.19.5,
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Mendeley Ltd., London, UK, 2019), being subsequently reviewed and screened by two
independent authors (E.S. and A.Z.) against eligibility criteria. More precisely, retrieved
studies were included if they met the following inclusion criteria:

1.  Reporting a crude number of assessed pregnancies.

2. Reporting the number of RSV cases diagnosed.

3. Diagnosis of RSV infection by means of either polymerase chain reaction or point-of-
care tests.

In order to avoid the risk of oversampling more severe cases, studies were excluded if
the diagnosis of RSV infection was limited to hospitalized women. Only articles reporting
original results were retained. Therefore, review articles, meta-analyses, case reports, case
series, meeting reports, and conference abstracts were excluded from both qualitative and
quantitative analysis. All articles meeting all of the inclusion criteria were retained for the
full-text review. The investigators independently read full-text versions of eligible articles.
Disagreements were resolved by consensus between the two reviewers; when it was not
possible to reach a consensus, input from a third investigator (M.R.) was searched and
obtained. Data extracted included:

Settings of the study.

Number of included pregnancies cases.

Number of RTT assessed (if available).

Number of RSV episodes.

Outcome of RSV episodes, and more precisely, episodes of pneumonia, maternal deaths,
miscarriages, giving birth preterm, and/or giving birth to a low-birth-weight infant.

Ol LN

After data extraction, studies were rated on the potential risk of bias by means of
the National Toxicology Program (NTP)’s Office of Health Assessment and Translation
(OHAT) handbook and respective risk of bias (ROB) tool [95,96]. The ROB tool evaluates the
internal validity of a given study in order to assess whether the study’s design and conduct
have compromised the credibility of the link between the exposure and the outcome or
not. The OHAT ROB tool covers six possible sources of bias (i.e., participant selection,
confounding, attrition/exclusion, detection, selective reporting, and other sources) with
potential answers ranging from “definitely low,” “probably low,” “probably high,” to
“definitely high”. Interestingly, the OHAT ROB tool does not apply an overall rating for
each study, and the OHAT handbook also recommends that even studies with “probably
high” or “definitely high” ratings should not be removed from consideration of the overall
body of evidence.

Initially, a descriptive analysis was performed by calculating the crude prevalence
figure per 100 pregnancies: If a study did not include raw data, either as the number of
prevalent cases or a referent population, such figures were reverse-calculated from available
data. In order to cope with the presumptive heterogeneity in the study design, we opted
for a random-effect model. The amount of inconsistency between included studies was
estimated by means of the I? statistic (i.e., the percentage of total variation across studies
that is due to heterogeneity rather than chance), assuming the following categorization: For
12 estimates ranging from 0 to 25%, low heterogeneity was assumed; for I? ranging between
26% and 50%, moderate heterogeneity; for 12 > 50%, the heterogeneity was acknowledged
as substantial. To investigate publication bias, contour-enhanced funnel plots representing
the Egger test for quantitative publication bias analysis (at a 5% of significance level) were
generated. Radial plots were then calculated and visually inspected to rule out small study
bias. All analyses were performed by means of “meta” and “metafor” packages with R
(version 4.0.3) and RStudio (version 1.1.463) software. The meta package is an open-source
add-on for conducting meta-analyses.

i

5. Conclusions

RSV was uncommonly detected among pregnant women, but incident cases were
associated with a relatively high share of complications. In other words, RSV infections
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in pregnancy are a rare event that may result in severe infections, with a relatively benign
outcome. However, because of the inconsistent testing strategies, it is reasonable that
a substantial share of cases may have been lost from the parent estimates, eventually
impairing the reliability of our estimates. Therefore, the information presented here can
hardly be considered definitive, and stress the opportunity for additional studies that,
through a more consistent case definition and testing strategy, would help to identify the
true burden of severe RSV infections for mother and child, eventually contributing to a
better definition of potential costs and benefits of upcoming maternal vaccination strategies.
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Abstract: A new coronavirus, SARS-CoV-2, was identified at the end of 2019. It swiftly spread all
over the world, affecting more than 600 million people and causing over 6 million deaths worldwide.
Different COVID-19 vaccines became available by the end of 2020. Healthcare workers and more
vulnerable people (such as the elderly and those with comorbidities) were initially prioritized,
followed by the entire population, including pregnant and breastfeeding women. Despite the safety
and efficacy of COVID-19 vaccines, a certain level of skepticism was expressed, including among
pregnant and breastfeeding women. There were several reasons for this reluctancy, among them,
fear of side-effects for both women and fetuses. Nevertheless, acceptance, as well as hesitancy, were
time, country and vaccine specific. This review will collect available evidence assessing knowledge,
attitudes, behaviour, practice and acceptance/hesitancy of pregnant/breastfeeding women in relation
to the COVID-19 vaccination. The PubMed/MEDLINE, Scopus and EMBASE databases will be
consulted. A predefined search strategy that combines both free text and MESH terms will be used.
The systematic review will adhere to the PRISMA guidelines and the results will be reported in both
narrative and summary tables. A meta-analysis will be conducted if data are available.

Keywords: pregnant women; lactating; breastfeeding; COVID-19 vaccine; acceptance

1. Introduction

Vaccine hesitancy is a complex phenomenon that is listed as one of the ten threats to
global health by the World Health Organization (WHO) due to the consequent decrease in
vaccination coverage [1]. Several definitions of vaccine hesitancy have been proposed. The
WHO defines vaccine hesitancy as a delay in the acceptance or refusal of vaccines despite
their availability. Dube et al. considered vaccine hesitancy to comprise a spectrum, with
active demand for vaccines or their complete refusal at the two ends and vaccine-hesitant
individuals in between [2]. However, heterogeneities in attitudes/practices/knowledge exist,
with some people refusing some vaccines but agreeing to take others, or some others delaying
or accepting vaccines but being unsure to do so. In addition, Peretti-Watel et al. defined
vaccine hesitancy as a complex decision-making process influenced by several contextual
factors [3]. On this basis, in 2015, the Strategic Advisory Group of Experts on Immunization
(SAGE) Working Group on vaccine hesitancy developed a theoretical model named the 3Cs to
explain the complexity of vaccine hesitancy and its determinants [4]. The 3Cs refers to the three
main factors: complacency, convenience and confidence. From 2015 to the present, the 3Cs model
was revised based on the outcome of literature reviews and theoretical considerations [5]. The
new 5Cs model is based on five psychological antecedents of vaccination: (1) confidence in the
safety and efficacy of vaccines and trust in the system and providers that deliver them, (2)
complacency, reflecting a low-perception of the risks linked to the vaccine-preventable disease
and the consequent belief that the vaccination is not necessary; (3) constraints, physical and
psychological barriers that cause vaccination to be perceived as inconvenient, threatening the
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conversion of vaccination intention into actual behavior; (4) calculation, the active effort in
searching for information about risks and benefits of vaccination, though this commitment
is not always associated with the ability to understand studies and data; and (5) collective
responsibility, defined as “the willingness to protect others by one’s own vaccination by means
of herd immunity. The flipside is the willingness to have a free ride when a sufficient number
of other people are vaccinated”.

The 3C or 5C models provide a framework within which vaccine hesitancy/acceptance
can be analyzed. In this respect, many studies have been conducted to date to better
understand factors associated with vaccine hesitancy/acceptance. These factors include
sociodemographic factors, such as ethnicity, age, sex, education, and employment; factors
that depend on geographic or social context, such as accessibility and cost; the safety and
efficacy of a new vaccine, lack of information or vaccine misinformation; and more personal
factors, such as individual responsibility and risk perceptions and trust in health authorities
and vaccines [6].

Among sociodemographic factors, pregnancy or breastfeeding represents a crucial period
in which women seek information that will guide health decisions in relation to themselves
and the unborn child. The safety of the unborn infant has been suggested to be the primary
driver of decision-making during pregnancy [7]. In this context, exploring the knowledge, be-
havior and practice of vaccine acceptance/hesitancy among pregnant/breastfeeding women
is important to plan counseling/education actions. This is particularly apposite consid-
ering the COVID-19 pandemic and the ensuing availability of new vaccines. A growing
body of evidence suggests that COVID-19-related morbidity and mortality has been higher
among pregnant women compared with age-matched non-pregnant individuals [8]. However,
the novelty of the type of vaccines used, as well as the paucity of data about long-term
effects (safety and efficacy) of the COVID-19 vaccine among the general population and
pregnant/breastfeeding women, might impact on vaccination acceptance [9]. Emerging
data from the Center for Disease Control and Prevention suggests that there has been no
increase in side-effects or complications among pregnant women vaccinated against COVID-
19 [10]. Considering data on the safety and efficacy of COVID-19 vaccines, public health
programs have prioritized pregnant women as a high-risk group for COVID-19 infection and
its complications. However, a certain level of vaccine hesitancy is commonly observed among
pregnant women [11]. Moreover, pregnancy represents a time during which women, and
the related family, are looking for information that can guide their own health choices and
those of the unborn child [12]. Considering the above, the novelty of the COVID-19 vaccines,
and recognising that vaccine hesitancy is vaccine-specific and depends on the socio-cultural
background, we designed a systematic review and meta-analysis protocol with the purpose
of better understanding the mechanisms underlying COVID-19 vaccine hesitancy among
pregnant/breastfeeding women. Specifically, we aimed to assess the knowledge, beliefs,
attitudes, barriers and facilitators relating to acceptance/refusal of the COVID-19 vaccine.
Understanding the mechanisms underlying vaccination hesitancy is key to the design, testing
and implementation of interventions that can improve vaccine acceptance and coverage in
routine and outbreak settings.

2. Experimental Design

This systematic review protocol was developed based on The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses 2015 guidelines, as extended for sys-
tematic review protocols (PRISMA-P) [13]. The review protocol was developed, shared
among the authors, and submitted to the journal in advance, prior to commencing the
review. The review will be conducted in accordance with the Cochrane Collaboration [14]
and the results will be reported based on the PRISMA 2020 guidelines [15]. Moreover, if the
necessary data are available, we will proceed with statistical pooling and a meta-analysis
will be performed. The latter will be carried out and documented in accordance with the
Meta-analysis Of Observational Studies in Epidemiology (MOOSE) guidelines [16].
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Research Question

The purpose of the systematic review (potentially with meta-analysis) is to answer
the following questions: (1) What is the level of knowledge regarding COVID-19 vac-
cination among pregnant/breastfeeding women? (2) What are the facilitating/barrier
factors associated with pregnant/breast-feeding women'’s acceptance/hesitancy to receive
COVID-19 vaccine?

3. Materials and Equipment
3.1. Information Sources

A comprehensive, structured electronic search will be developed based on the research
questions and conducted by checking three different scientific databases: PubMed /MEDLINE,
Excerpta Medica Database (EMBASE) and Scopus. The electronic search will be conducted in
the three databases during the same day by two different authors. If any discrepancy in records
identification occurs between the two authors, it will be solved through discussion with a third
(senior author) involved in retracing all the steps taken and checking for errors. The literature
search will be supplemented by a review of the reference lists of included articles and, if
available, by screening the reference lists of relevant similar reviews published previously in
international scientific journals, consistent with previous research [17]. In addition, experts in
the field will be contacted to potentially retrieve any additional relevant articles, as previously
performed [18].

3.2. Search Strategy

A comprehensive and specific search strategy will be developed, combining medical
subject headings (MeSH) and free text words. The search strategy will be defined according
to the population, exposure, and outcome (PEO), as suggested by the Cochrane Collabora-
tion [14]. We will first develop a search strategy for PubMed/MEDLINE. Then keywords
and search terms will be adapted for use in the other two bibliographic databases. The
Boolean operators AND and OR will be appropriately and logically combined in order
to build the search strategy. The search strategy will be based on the following terms:
(P) pregnant and breast-feeding women (and synonyms); (E) COVID-19 vaccination (and
synonyms); and (O) knowledge, attitude, and practice (including factors associated with
acceptance/hesitancy) regarding the COVID-19 vaccination (and synonyms). The specific
search strategy will initially be created by a health specialist with extensive experience in
conducting systematic reviews. Susequently, the search strategy will be adjusted based
on input from the project team. The search strategy for PubMed /MEDLINE that will be
adopted in the review is reported in Table 1.

Table 1. Search strategy developed in PubMed/MEDLINE.

Dataset

Search Strategy

PubMed /MEDLINE

“Breast Feeding”[Title/ Abstract] OR “Pregnant Women”[Title/ Abstract] OR “Maternal Behavior”[Title/ Abstract]
OR “Breast Feeding”[MeSH Terms] OR “Pregnant Women”[MeSH Terms] OR “Maternal Behavior”[MeSH Terms]
OR “Postpartum Period”[MeSH Terms] OR “lactating”[Title/ Abstract]

AND

(“attitude”[Title/ Abstract] OR “knowledge”[Title/ Abstract] OR OR “attitudes”[Title/ Abstract] OR
“behaviour”[Title/ Abstract] OR “hesitancy”[Title/ Abstract] OR “acceptance”[Title/ Abstract] OR
“parrier”[Title/ Abstract] OR “barriers”[Title/ Abstract] OR “behavior”[Title/ Abstract] OR

“behaviors”[Title/ Abstract] OR “behaviour”|[Title/ Abstract] OR “behaviours”[Title/ Abstract] OR
“literacy”[Title/ Abstract] OR “willingness”[Title/ Abstract] OR “fear”[Title/ Abstract] OR

“facilitator”[Title/ Abstract] OR “facilitators”[Title/ Abstract] OR “determinant”[Title/ Abstract] OR
“determinants”[Title/ Abstract]) AND (“COVID-19 Vaccines”[MeSH Terms] OR “2019-nCoV Vaccine
mRNA-1273"[MeSH Terms] OR “BNT162 Vaccine”[MeSH Terms] OR “COVID-19 Vaccine”[Title/ Abstract] OR
“COVID-19 Vaccination”[Title/ Abstract] OR “COVID-19 Vaccines”[Title/ Abstract] OR “COVID-19
Vaccinations”[Title/ Abstract] OR “Coronavirus Vaccine”[Title/ Abstract] OR “Coronavirus

Vaccines”[Title/ Abstract])
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4. Detailed Procedure
4.1. Inclusion/Exclusion Criteria

Studies will be selected based on the inclusion/exclusion criteria described below,
defined according to the PEO strategy, along with additional information related to the
study design, language, and time-span. Original population-based observational studies
assessing the knowledge, attitudes and practice of pregnant or breastfeeding women in
taking/refusing COVID-19 vaccination will be included in the review. By observational
studies is implied all cross-sectional, case-control or cohort (prospective and retrospective)
studies. Only English language, peer-reviewed articles published in international scientific
journals will be considered. All articles published between 2019 and the date of the
review’s conclusion will be considered eligible for inclusion. The systematic review’s
exclusion criteria include the following: studies not performed among humans or that
were conducted on a different population (for instance, the general public, women in
general, parents or only mothers of children older than one year, and children’s caregivers
in general); studies combining data with different and multiple outcomes, or assessing
different outcomes not listed in our inclusion criteria (for instance, articles assessing the
efficacy, serology, immunology, safety, and development of the COVID-19 vaccine in
pregnant or breastfeeding women); articles assessing acceptance/hesitancy/refusal against
vaccines other than COVID-19; articles not written in the English language and those not
published in peer-reviewed international journals; non-observational studies, e.g., trials
(randomized or non-randomized controlled trials); and, lastly, non-original research papers,
including reviews or meta-analyses, articles with no quantitative information or details,
and non-full-text papers (e.g., letters to the editor, conference papers, commentary notes,
expert opinions, abstracts). There will be no restrictions based on the type of setting, such
as community-based or hospital-based populations.

4.2. Selection Process

All the retrieved studies will subsequently be downloaded to the EndNote software
(EndN ote® for Microsoft, Redmond, WA, USA, 2020). Duplicates will be removed using
an automatic function in the EndNote software, followed by a manual check by one of the
authors. The remaining articles will then be assessed for eligibility, firstly based on the title
and abstract, followed by their full text. Two authors will independently undertake the
two-step screening process by applying the inclusion/exclusion criteria detailed above. If
any doubt or disagreement should arise during the two screening steps, this will be solved
through a direct comparison between the views of the two authors. If divergences still
persist, a final arbitrator will settle any disagreements over inclusion. Reviewer authors
will be blind to the journal title, authors, and their institutions/affiliations. However, to
increase agreement between the two reviewer authors, a pilot assessment will be conducted
on 20 randomly selected retrieved articles [19]. Repeated articles and multiple publications
from the same study will be excluded and all the reasons for exclusion will be reported.
The results of the selection process will be detailed at each stage and reported using the
PRISMA flow diagram.

4.3. Data Extraction

The data extraction process will be performed in duplicate by two reviewer authors. A
standardized and pre-defined Excel (Microsoft Excel® for Microsoft 365 MSO, USA, 2019)
spreadsheet will be used to extract data from the included studies [20]. The spreadsheet
will initially be piloted on one-third (or no more than five, depending on the total number)
of included articles to increase consistency between the two reviewer authors [21]. The
following information will be extracted from each article included: author name, study
period, country where the study was conducted, study settings, main characteristics and
the study population’s number, study completion rates (attrition), tool(s) used to assess
the outcomes, number of items, whether the tool(s) was/were validated or not, manner
in which the questionnaire was administered, recruitment methods, outcomes of interest,
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outcomes definition, main results, and funds and conflicts of interests, if any. Vaccine
coverage will also be recorded, if available.

Nevertheless, recognising that outcomes of interest are composite measures, we will
extract data directly as reported in the original articles even if unvalidated instruments are
used to assess the outcomes. Furthermore, despite a general consensus on the definition of
vaccine hesitancy/acceptance, no unequivocal tool or operationalization method is in place
to evaluate it [22]. Rather, several instruments and statistical methods are commonly used.
In light of this, we anticipate substantial variation in the methods used to report results.
For this reason, when available, we will also extract methodological information, such
as whether the tool was validated or not and the statistical analysis undertaken. Lastly,
if studies report data using risk estimates, for instance, odds ratio (OR), risk ratio (RR)
or hazard ratio (HR), we will collect the maximally adjusted data, along with the list of
variables used for the adjustment [23].

The data collected will support the assessment of the study quality and will be used
for data synthesis.

4.4. Quality Assessment

The risk of bias of the included studies will be independently assessed by two review-
ers. Disagreements between the reviewers will be discussed and resolved by consensus.
However, insights from a third reviewer will be sought if necessary. The Joanna Briggs
Institute (JBI) quality assessment tools will be used to assess the potential risk of bias in
each included article [24]. We opted to use the JBI tools due to the availability of separate
checklists for each study design (e.g., cross-sectional, case-control, and cohort studies) [25].
The JBI tools are based on eight items that explore seven different domains: (i) participant
selection, (ii) setting definition, (iii) ascertainment of the exposure; (iv) validity of condition
measurement; (v) identification of confounders and dealing strategy, (vi) ascertainment of
the outcome, and (vii) appropriateness of the statistical analysis [24].

Assessed papers will be categorized based on their methodological qualities by apply-
ing a scoring system available in [11]. Specifically, for each of the eight items, four options
are allowed: Yes, No, Unclear and Not applicable. We will assign 2 points for yes, —2 points
for no, —1 point for unclear and 0 points for not applicable. The total score could range
between —16 and 16. Articles scoring from —16 to 4 will be classified as low quality, articles
scoring from 5 to 9 as moderate, and articles scoring equal to or more than 10 (and up to 16)
as high quality.

5. Expected Results

The quantitative and qualitative results of the literature will be presented using descrip-
tive tables. As previously performed [26], a narrative description of the main characteristics
of the study (for instance, the study design, study period, country where the study took
place), the population characteristics (for instance, the age of the women and their status),
the methodology (for instance, the manner in which the survey was administered, if the
tools were validated), and the outcome, will be obtained from the included studies. This
description will help to identify similarities and differences among the studies. The main
results will be presented with reference to the 5C model and synthesized using a narrative
approach [5].

A pilot exploration of how many results will result was conducted on PubMed /MEDLI-
NE (13 January 2023). A total of 184 records were identified.

5.1. Quantitative Analysis

If at least two studies report data for the same outcome using OR, RR, or HR and their
95% confidence interval (CI), then we will proceed to pool data through meta-analysis.
When two or more studies report estimated risks (OR, RR or HR) for a specific factor, both
random and fixed effects models will be used to calculate the pooled effect size. The pooled
effect size will be reported as the OR with a 95% CI. We will assess the heterogeneity of
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the studies using both the chi-square test and the I? statistic, as previously performed [27].
Heterogeneity will be classified into four categories based on the I? value (higher: 1> > 75%,
moderate = I? ranging between 75% and 50%, low = I? ranging between 50% and 25%, and
low = I2 < 25%). Publication bias will be assessed via visual inspection of the funnel plot
and by means of the Egger regression asymmetry test, with statistical significance set at
p < 0.10 [28]. If there is any publication bias, the trim and fill method will be performed [29].
All analyses will be conducted using Prometa3® software (Internovi, Cesena, Italy).

5.2. Subgroup and Sensitivity Analysis

If the necessary data are available, the analysis may be stratified according to the
subjects’ characteristics (e.g., pregnant or breastfeeding women), the country where the
study took place and, lastly, the methodological quality of the studies (e.g., only including
moderate/high methodological quality studies).

6. Ethical Considerations

This is a systematic literature review of the available literature using already published
data. No interventions are planned, nor will there be any direct data collection from hu-
mans/animals. For these reasons, no ethical approval is required. The results of our review
will be disseminated among academia, policymakers, healthcare professionals and the
general public. For detailed information dissemination, scientific presentations at national
and international congresses and conferences, peer-reviewed scientific publications, and
posts on both academic and generalist social network platforms will be used.

7. Discussion

The current review will offer a comprehensive overview of the existing literature on
the knowledge, attitudes, behaviour, acceptance, and hesitancy regarding the COVID-19
vaccine among pregnant and breastfeeding women. Although previous reviews have
focused on knowledge, attitudes or behaviour in accepting/refusing vaccines, in general,
the current review will focus on specific vaccines for COVID-19, which largely differ from
other type of vaccines [30]. The differences include, first and foremost, the availability of
several vaccines developed by numerous pharmaceutical companies (for instance, seven
different vaccines were approved and authorised to be marketed in Europe) [31] that may
increase uncertainty among individuals. Despite the fact that all these vaccines showed
satisfactory levels of safety and efficacy in clinical trials [31-34], they were all administered
to the general public, albeit with different indications [31]. This could cause people to be
uncertain about vaccine preferences, which may raise doubts regarding vaccination [35].
Some vaccines share the same technology, while others were developed using different
approaches. The first COVID-19 vaccines approved were those using viral mRNA (for
example, those from Pfizer and Moderna). Subsequently, recombinant, adjuvanted vaccines
(for example, those from Novavax), inactivated, adjuvanted vaccines (for example, from
Valneva), and, finally, those using recombinant DNA technology (for example, from Janssen)
were developed and approved [31]. Secondly, COVID-19 vaccines were the first mRNA
vaccine administered to humans, which may have contributed to fear of long-term side-
effects [36]. Thirdly, due to the novelty of the virus and its rapid global spread, there
was an urgent need for safe and effective vaccines. For this reason, many efforts were
made to expedite the testing and licensing of the vaccines. Consequently, the public
could also have been affected by fear of poorly executed experimental trials and possible
unknown side-effects [37]. Additionally, during the COVID-19 pandemic, the general
public and pregnant/breastfeeding women directly experienced fear of the disease itself,
fear not commonly perceived for other “old” vaccine-preventable diseases for which the
vaccination programmes are known to have prevented millions of cases, dispelling the fear
of the disease itself and leaving, instead, room for fear of possible, albeit rare and mostly
non-serious, vaccine adverse effects [38]. Last, but not least, the great volume of information

20



Women 2023, 3

(and even disinformation) readily available, especially on the internet and social networks,
the so-called infodemic, has a substantial impact on vaccination acceptance [38—40].

The ultimate aim of the current review is to shed light on this still evolving area of
research on the assumption that the results could help in understanding the barriers and
facilitators of COVID-19 vaccine acceptance among a specific vulnerable sub-population.
Pregnant women have a higher risk of severe complications from COVID-19 compared to
non-pregnant women of reproductive age [41]. According to a large study conducted by
the Centers for Disease Control and Prevention, pregnant women affected by COVID-19
have a higher risk of intensive care unit admission, invasive ventilation, extracorporeal
membrane oxygenation, and death than non-pregnant women of reproductive age [8]. In
light of this, and the associated high burden, it is of utmost importance to understand
the reasons for hesitancy towards or acceptance of COVID-19 vaccines with the ultimate
purpose of raising the vaccination rate among pregnant/breastfeeding women.

Some potential limitations of our work should be acknowledged. First, we will only
be including articles written in English. This may exclude potentially relevant articles
written in other languages, for instance, Chinese, the language of the country where the
virus originally appeared. Moreover, we recognize the heterogeneity of outcomes, although
this is a methodological weakness directly attributable to the content of the original studies
published in the literature. However, the approach taken will enable us to assess a large
number of studies, offering a broad overview of the phenomenon.

Despite the above-mentioned limitations, we conclude that our findings may be
useful for both healthcare professionals and policy makers, as they can assist healthcare
professionals in guiding pregnant and breastfeeding women through the decision-making
process associated with receiving the COVID-19 vaccine [42—45]. Similarly, our findings
could inform public health policies with respect to future vaccine communication strategies.
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Abstract: Access to quality care before, during, and after childbirth remains an effective means of
reducing maternal and neonatal mortality. Therefore, the study identified factors influencing the
utilization of prenatal care services among women of childbearing age in South Africa. This is a
retrospective study based on secondary data from the South African Demographic Health Survey
(DHS) conducted from 1998 to 2016. In South Africa, 21.0% of mothers had used ANC services.
Higher odds of seeking prenatal care were found in women aged 35 years and older (cOR = 1.26,
95% CI; 1.08-1.47, p = 0.003), married or cohabiting (cOR = 1.13, 95% CI; 1.004-1.27) observed,
p = 0.043), higher level of education (tertiary education: cOR = 0.55, p = 0.001), female residents
in urban areas (cOR = 1.35, 95% CI; 1.20-1.52, p = 0.001), higher wealth index (cOR = 1.32, 95%
CI; 1.15-1.51, p = 0.001), employed (cOR = 1.48, 95% CI; 1.29-1.70, p = 0.001) and media exposure
(cOR =1.27,95% CI; 1.12-1.44), p = 0.001). The findings of this study provide insight into the need
to make maternal health services more accessible, more widely used, and of a higher quality. This
requires effective strategic policies that promote patronage to reduce maternal mortality and improve
newborn outcomes in South Africa.

Keywords: antenatal care utilization; antenatal care services; South Africa; maternal health

1. Introduction

Antenatal care (ANC) is an important factor in reducing maternal morbidity and
mortality in pregnant women and in achieving a positive pregnancy experience [1-3]. The
essence of this care pathway is to make sure that the health of both the unborn child and
the pregnant mother is safe by monitoring the progress of the pregnancy vis-a-vis expected
indicators for a normal pregnancy. Access to ANC gives a pregnant woman the oppor-
tunity to benefit from care services including health promotion, screening and diagnosis,
and disease prevention, required to maintain normalcy and for timely identification of
abnormalities that can pose a risk to the life of her unborn child and herself. Unfortunately,
many women in developing countries do not have access to such services [1,4].

According to the South African Demographic Health Survey [5], there are approxi-
mately 536 prenatal deaths per 100,000 in South Africa. It shows that for every 1000 live
births, five (5) women died during pregnancy. A higher proportion of women in South
Africa receive prenatal care, also known as antenatal care (ANC) from healthcare profes-
sionals; doctors (18%), nurses or midwives (70%). Only a small fraction (2%) are cared
for by traditional birth attendants, while 10% receive no prenatal care [5]. The benefits of
ANC cannot be overstated, particularly when it comes to reducing maternal and prenatal
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morbidity and mortality. Maternal morbidity refers to any health condition attributed
to, or aggravated by, pregnancy and childbirth that negatively affects the woman’s well-
being [6,7].

WHO recommendations prior to 2016 call for at least four ANC visits [8] where a
pregnant woman receives focused ANC, if eligible. Currently, a pregnant woman needs
at least eight visits [9] to receive any significant evidence-based interventions. The South
African Department of Health has classified the appropriate ANC based on the WHO
criteria above. If a pregnant woman made at least four and eight visits between April
2006 and April 2017, she was considered booked or received an appropriate ANC. A 2.4%
increase in the percentage of South African women who participated in at least four ANC
visits from 1998 to 2016 was documented by Global Health data [10,11].

During this period, South Africa recorded 150 maternal deaths per 100,000 live births in
1998 [12] and 119 deaths in 2017 [13]. Despite the observed improvement, the country is far
below the required 70 deaths per 100,000 live births to meet the Sustainable Development
Goals (SDG) 3.1 [14]. Moreover, the rate of skilled delivery use, a predictor of Maternal
Mortality Rate (MMR) in the country increased from 84% in 1998 to 97% in 2016 [15];
although, Bobo et al. [16] reported a higher rate of 96.7 percent. When it comes to pregnant
women'’s health, adequate ANC services are essential.

It has been observed that increasing access to skilled attendants, which has a close
link to ANC, emergency obstetric care, and family planning services can significantly
reduce maternal mortality in low-income settings such as South Africa [17-19]. Despite
the obvious importance of maternity care, including ANC, poor access to and utilization
of such services remains an important determinant of maternal mortality and morbidity
worldwide [11,17].

Previous research has shown a link between ANC utilization and accessibility, socio-
demographic factors, knowledge, and the quality of care provided [20-22], but the extent
to which these factors influence ANC utilization has not been adequately documented in
the region of South Africa. Consequently, this study investigated the critical factors that
influence the utilization of ANC and other maternal health services between the years 1998
and 2016 among women of reproductive age in South Africa. The insights provided by this
study will further help to shape the strategic policy that South Africa will use to reduce the
number of maternal deaths and improve neonatal outcomes.

2. Results
2.1. Characteristics of Maternal Household Factors of Women within Reproductive Age in
South Africa

As shown in Table 1, of the 67,645 women included in the analysis, 77.5% were para
1-2, 12% were equally nulliparous, and para >3. Timing of ANC (in months) was more
among those that have attended between 3-6 months (72.2%), followed by <3 months
(17.4%). Almost three-quarters (72.2%) had their first ANC visit between 3-6 months
of pregnancy, and slightly above one-sixth (17.4%) attended before three months. More
participants resided in the urban area (56.6%), compared to rural (43.4%). The provinces
with the most participants were Gauteng (23.5%), Kwazulu-Natal (19.7%), Limpopo (12.6%),
and Eastern Cape (12.5%).

Table 1. Characteristics of women within reproductive age in South Africa and factors influencing
the use of antenatal care among them (1 = 67,645).

Variables Weighted Frequency Weighted %
Socio-demographics
Age (years)
15-24 20,933 30.9
25-34 31,531 46.6
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Table 1. Cont.

Variables Weighted Frequency Weighted %
35+ 15,181 224
Marital Status
Married/Co-habiting 33,683 49.8
Single 33,962 50.2
Educational Level
No Education 3542 52
Primary 12,505 18.5
Secondary 45,612 67.4
Tertiary 5986 8.8
Race
Black/African 58,172 86.3
White 2256 3.3
Colored 5692 8.4
Indian/Asian 1261 1.9
Obstetric and Household Factor
Parity
Nulliparity 7833 11.6
Para 1-2 52,397 77.5
Para >3 7415 11.5
Timing of ANC (months) (1 = 64,463) ¥
<3 11,217 174
3-6 46,549 72.2
6+ 6697 104
Place of Residence
Urban 38,295 56.6
Rural 29,350 43.4
Province
Gauteng 15,928 23.5
Kwazulu-Natal 13,344 19.7
Limpopo 8540 12.6
Eastern Cape 8429 12.5
Mpumalanga 5811 8.6
Western Cape 5624 8.3
North West 52,928 7.7
Free State 3471 5.1
Northern Cape 1286 1.9
Economic Status
Wealth Index
Poorest 12,177 18.0
Poorer 15,762 23.3
Middle 15,430 22.8
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Table 1. Cont.

Variables Weighted Frequency Weighted %
Richer 13,007 19.2
Richest 11,269 16.7
Employment Status (n = 65,646) ¥
Employed 20,095 30.6
Not employed 45,551 69.4
Own a Car/Truck (n = 66,442) Y
Yes 15,226 229
No 51,216 77.1
Own a Motorcycle/Scooter (1 = 66,381) ¥
Yes 1094 1.6
No 65,287 98.4
Own a Bicycle (n = 66,442) Y
Yes 9420 14.2
No 57,022 85.8
Own a refrigerator (1 = 66,336) ¥
Yes 39,090 58.93
No 27,246 41.07
Has Electricity (n = 66,417) Y
Yes 45,578 71.6
No 18,839 28.4
Media Exposure factor
Own a Television (n = 66,371) ¥
Yes 45,720 68.89
No 20,651 31.11
Own a Radio (17 = 66,344) Y
Yes 43,316 65.29
No 23,028 34.71
Watches TV everyday/week
(n=67,220)Y
Yes 42,755 63.6
No 24,465 36.4
Listens to Radio everyday/week
(n=67,507)Y
Yes 41,424 61.4
No 26,083 38.6
Reads newspaper regularly (n = 67,491) ¥
Yes 24,595 36.9
No 42,595 63.1
Health Institution factor
Getting permission to go to the Health
facility (n = 14,768) ¥
Not a big Problem 12,828 86.9
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Table 1. Cont.

Variables Weighted Frequency Weighted %
Big Problem 1940 13.1

Getting money to go to the Health facility
for treatment (n = 14,768) ¥

Not a big Problem 10,665 72.2
Big Problem 4103 27.8
Distance to Health facility (n = 14,768) ¥
Not a big Problem 11,459 77.6
Big Problem 3309 224

Not wanting to go to the Health facility
alone (n = 14,768) ¥

Not a big Problem 12,989 88.0
Big Problem 1779 12.0

Y indicated variables with missing data.

2.2. Characteristics of Women within Reproductive Age in South Africa and Factors Influencing
the Use of Antenatal Care among Them

The study analyzed the DHS data of 67,645 women, across South Africa. The majority
of the participants (46.6%) were within the age 25-34; 30.9% were within 15-24 years; and
22.4% were 35 years and above. Almost half of the participants (49.8%) were married, and
50.2% were single. Those who have completed secondary education were more with 67.4%,
followed by those who have completed primary education (18.5%). Black/African descent
was the majority with 86.3%, followed by those of Colored descent (8.4%), White (3.3%),
and Indian/Asian (1.9%). Among the women included in the analysis, 77.5% had 1 or
2 parities, 11.6% were nulliparous, and those with 3 or more parities were 11.5%. Almost
three-quarters (72.2%) had their first ANC visit between 3 and 6 months of pregnancy
while slightly above one-sixth (17.4%) attended before three months. More participants
resided in the urban area (56.6%), compared to rural (43.4%) and the provinces with the
most participants were Gauteng (23.5%), Kwazulu-Natal (19.7%), Limpopo (12.6%), and
Eastern Cape (12.5%) as shown in Table 1.

As shown in Figure 1, the overall prevalence of Utilization of Antenatal care services
among women of reproductive age in SA was 79%.

HYes

mNo

Figure 1. Utilization of Antenatal care services among women of reproductive age in South Africa.
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As shown in Figure 2, the prevalence of Utilization of Antenatal care services among
women of reproductive age in SA was statistically significantly highest in the province of
Western Cape (88.6%), followed by Kwazulu-Natal (82.8%), Northern Cape (81.6%) and
Northwest (80.5%) (x? = 81.47, p = 0.001).

X2=81.47, p=0.001

100 886 g8 816

. 80.5 794 788 765 751 744
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Figure 2. Utilization of Antenatal care by women of reproductive age in SA stratified by province.

Women in the poverty band of the wealth index were the majority (41.3%), those
in the middle wealth index were 22.8% and barely one-third belonged to the rich band
(35.9%). The majority were not employed (69.4%), and 77.1% neither owned a car, a
motorcycle/scooter (98.4%), nor a bicycle (85.8%). A little over half owned a refrigerator
(58.93%), and most had electricity (71.6%). Barely two-thirds owned a television (68.89%),
a radio (65.29%), watched TV every day/week (63.6%), and listened to the radio every
day/week (61.4%) and 36.9% read newspapers regularly. The overwhelming majority of
the women had no problem getting permission (86.9%) and money (72.2%) to visit the
health facility for treatment; had no problem with the distance to the health facility (77.6%);
and had no problem going to the health facility alone (88.0%), as seen in Table 1.

As shown in Figure 1, the overall prevalence of the Utilization of Antenatal care
services among women of reproductive age in SA was 79%.

As shown in Figure 2, the prevalence of the Utilization of Antenatal care services
among women of reproductive age in SA was statistically significantly highest in the
province of Western Cape (88.6%), followed by Kwazulu-Natal (82.8%), Northern Cape
(81.6%) and North West (80.5%) (x> = 81.47, p = 0.001).

As shown in Table 2, the utilization of antenatal care varied across socio-demographic
variables. Statistically significant higher prevalence of utilization of antenatal care was
observed among those between 25 and 34 years in age (p = 0.038); married or cohabiting
(p=0.001); had a tertiary level of education (p = 0.001), and of the Indian/Asian race
(p =0.001). For obstetric and household factors, a significantly higher prevalence of uti-
lization of antenatal care was observed among para 1-2 (p = 0.001), attended antenatal
<3 months (p = 0.001), reside in the urban (p = 0.004), and the Western Cape Province
(p =0.001). Considering economic status, utilization of antenatal care has statistical sig-
nificance for those in the richest wealth index (p = 0.003), are employed (p = 0.001), own
a car (p = 0.004), own a motorcycle/scooter (p = 0.001), own a bicycle (p = 0.032), own a
refrigerator (p = 0.001) and have electricity (p = 0.001). Moreover, there was statistically sig-
nificant higher prevalence of utilization of antenatal care among those who own a television
(p =0.001), own a radio (p = 0.001), watches television every day/week (p = 0.001), listens
to the radio every day/week (p = 0.038) and reads newspaper regularly (p = 0.039) under
the media exposure factor. However, no statistically significant association was observed
between health institutional factors and the utilization of antenatal care (p > 0.05).
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Table 2. Associated factors for utilization of antenatal care services.

Utilization of Antenatal Care Services

. Weighted Freq (%) Total Chi-Square,
Variables Yes No p-Value
1 =53,726 n=13,919
Socio-Demographics
Age (Years)
2 _
15-24 16,283 (77.8) 4650 (22.2) 20,933(100.0) ); _ 01 (())3182 ’
25-34 25,570 (81.1) 5961 (18.9) 31,531(100.0)
35+ 11,873 (78.2) 3308 (21.8) 15,181(100.0)
2 _
Marital Status ); _ 02 8517 !
Married/Co-habiting 26,990(80.1) 6693 (19.9) 33,683 (100.0)
Single 26,736(78.7) 7226 (21.3) 33,962 (100.0)
2 _
Educational Level é _ g) 30718 !
No Education 2611 (73.7) 931 (26.3) 3542 (100.0)
Primary 9728 (77.8) 2777 (22.2) 12,505 (100.0)
Secondary 36,140 (79.2) 9472 (20.8) 45,612 (100.0)
Tertiary 5247 (87.7) 739 (12.3) 5986 (100.0)
2 _
Race >; _ 61 35’18 ’
Black/African 45,504 (78.2) 12,668 (21.8) 58,172 (100.0)
White 1952 (86.5) 304 (13.5) 2256 (100.0)
Colored 4921 (86.5) 771 (13.5) 5692 (100.0)
Indian/Asian 1179 (93.5) 82 (6.5) 1261 (100.0)
Hoofssef}elgllccl ?:ctzor X’ =29.59,
Parity p=0001
Nulliparity 5852 (74.7) 1981 (25.3) 7833 (100.0)
Para 1-2 42,373 (80.9) 10,024 (19.1) 52,397 (100.0)
Para >3 5501 (74.2) 1914 (25.8) 7415 (100.0)
Timing of ANC X% =984.32,
(months) p=0.001
<3 10,881 (97.0) 336 (3.0) 11,217 (100.0)
3-6 39,923 (85.8) 6626 (14.2) 46,549 (100.0)
6+ 2804 (41.9) 3893 (58.1) 6697 (100.0)
2 _
Place of Residence ;5 _ 080%)}1’
Urban 30,565 (79.8) 7730 (20.2) 38,295 (100.0)
Rural 23,161 (78.9) 6189 (21.1) 29,350 (100.0)
Province X::: 08 3;7 !
Western Cape 4981 (88.6) 643 (11.4) 5624 (100.0)
Eastern Cape 6334 (75.1) 2095 (24.9) 8429 (100.0)
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Table 2. Cont.

Utilization of Antenatal Care Services

Variables Weighted Freq (%) Total Chi-Square,
Yes No p-Value
1 =53,726 n=13,919
Northern Cape 1049 (81.6) 237 (18.4) 1286 (100.0)
Free State 2734 (78.8) 737 (21.2) 3471 (100.0)
Kwazulu-Natal 11,055 (82.8) 2289 (17.2) 13,344 (100.0)
North West 4195 (80.5) 1017 (19.5) 5212 (100.0)
Gauteng 11,856 (74.4) 4072 (25.6) 15,928 (100.0)
Mpumalanga 4446 (76.5) 1365 (23.5) 5811 (100.0)
Limpopo 7076 (82.9) 1464 (17.1) 8540 (100.0)
Economic Status x2 =25.11,
Wealth Index p =0.003
Poorest 9205 (75.6) 2922 (24.4) 12,177 (100.0)
Poorer 12,185 (77.3) 3577 (22.7) 15,762 (100.0)
Middle 12,563 (81.4) 2867 (18.6) 15,430 (100.0)
Richer 10,554 (81.1) 2453 (18.9) 13,007 (100.0)
Richest 9219 (81.8) 2050 (18.2) 11,269 (100.0)
2 _
Employment Status >; _ 02 35)17 !
Employed 16,706 (83.1) 3389 (16.9) 20,095 (100.0)
Not employed 35,291 (77.5) 10,260 (22.5) 45,551 (100.0)
2 _
Own a Car/Truck ); _ 02 (1)0945'
Yes 12,753 (83.8) 2473 (16.2) 15,226 (100.0)
No 40,056 (78.2) 11,160 (21.8) 51,216 (100.0)
Own a X% =36.18,
Motorcycle/Scooter p=0.001
Yes 950 (86.8) 144 (13.2) 1094 (100.0)
No 51,831 (79.4) 13,456 (20.6) 65,287 (100.0)
2 _
Own a Bicycle ); _ O%g;’
Yes 7776 (82.5) 1644 (17.5) 9420 (100.0)
No 45,033 (79.0) 11,989 (21.0) 57,022 (100.0)
2 _
Own a refrigerator ); _ 02 30912 ’
Yes 31,917 (81.7) 7173 (18.3) 39,090 (100.0)
No 20,788 (76.3) 6458 (23.7) 27,246 (100.0)
2 _
Has Electricity ); _ 02 30514 !
Yes 38,627 (81.2) 8951 (18.8) 47,578 (100.0)
No 14,164 (75.2) 4675 (24.8) 18,839 (100.0)
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Table 2. Cont.

Utilization of Antenatal Care Services

Variabl Weighted Freq (%) Total Chi-Square,
ri
arables Yes No p-Value
1 =53,726 n=13,919
Media Exposure factor X% =20.69,
Own a Television p=0.001
Yes 37,023 (81.0) 8697 (19.0) 45,720 (100.0)
No 15,712 (76.1) 4939 (23.9) 20,651 (100.0)
2
. X =19.02,
Own a Radio b= 0001
Yes 35,104 (81.0) 8212 (19.0) 43,316 (100.0)
No 1766 (76.5) 5417 (23.5) 23,028 (100.0)
Watches TV every X% =37.82,
day/week p=0.001
Yes 34,964 (81.8) 7791 (18.2) 42,755 (100.0)
No 18,462 (75.5) 6003 (24.5) 24,465 (100.0)
Listens to the Radio Xz =6.58,
every day/week p=0.038
Yes 33,306 (80.4) 8118 (19.6) 41,424 (100.0)
No 20,293 (77.8) 5790 (22.2) 26,083 (100.0)
Reads newspaper X2 =741,
regularly p=0.039
Yes 20,211 (81.2) 4685 (18.8) 24,896 (100.0)
No 33,393 (78.4) 9202 (21.6) 42,595 (100.0)
Health Institution
factor o >
Getting permission to X - (? 628573 ¢
go to the Health p=9
facility
Not a big Problem 10,013 (78.1) 2815 (21.9) 12,828 (100.0)
Big Problem 1483 (76.4) 457 (23.6) 1940 (100.0)
Getting money to go 2
to the Health facility X _7031'267”
for treatment p="
Not a big Problem 8439 (79.1) 2226 (20.9) 10,665 (100.0)
Big Problem 3057 (74.5) 1046 (25.5) 4103 (100.0)
Distance to Health x2 =175,
facility p=0274
Not a big Problem 8832 (77.1) 2627 (22.9) 11,459 (100.0)
Big Problem 2664 (80.5) 645 (19.5) 3309 (100.0)
Not wanting to go to 2
Ao X =175,
the Health facility p=0274
alone
Not a big Problem 10,028 (77.2) 2961 (22.8) 12,989 (100.0)
Big Problem 1468 (82.5) 311 (17.5) 1779 (100.0)

Statistically significant (p < 0.05); « = A drop in sample population as institutional factor variables were not
observed in the 1998 DHS data, rather only in the 2016 DHS data.
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2.3. Multilevel Multivariate Logistic Regression Results

As shown in Table 3, statistically significant explanatory variables in the Chi-Square
test of association were included for the multilevel multivariate logistic regression.

Table 3. Multilevel Multivariable Logistic Regression Results for Factors Associated with the Utiliza-
tion of Antenatal Care Services among Women of Reproductive Age in South Africa (n = 67,645).

Variables

Model I
cOR (95% CI)

Model IT
aOR (95% CI

Model III
aOR (95% CI)

Model IV
aOR (95% CI)

Age (years)

15-24 R

25-34

0.98 (0.84-1.16)

35+

1.26 (1.08-1.47) *

Marital Status

Single R

Married /Co-habiting

1.13 (1.004-1.27) *

Educational Level

No Education ®

Primary 0.38 (0.26-0.53) ***
Secondary 0.45 (0.34-0.60) ***
Tertiary 0.55 (0.42-0.72) ***
Race
Black/African ®
White 0.25 (0.12-0.55) ***
Colored 0.46 (0.19-1.09)
Indian/Asian 0.35 (0.16-0.76) **
Parity
Nulliparity R
Para 1-2 1.33 (1.06-1.68) ** 0.95 (0.71-1.26)
Para >3 1.63 (1.37-1.93) *** 1.29 (1.03-1.68) *
Timing of ANC
(months)
3R
36 4191 (29.46-59.61) *** (0'0200_'8%12) v
6+ 9.73 (8.15-11.62) *** 0.29 (0.21-0.40)

Place of Residence

Rural R

Urban

1.35 (1.20-1.52) ***

1.24 (1.04-1.49) *

Province

Western Cape R

Eastern Cape

1.54 (1.09-2.18) *

0.54 (0.30-0.95) *

Northern Cape

0.56 (0.45-0.69) ***

0.33 (0.19-0.58)

Free State

0.94 (0.71-1.24)

0.23 (0.13-0.41)

Kwazulu-Natal

0.84 (0.63-1.09)

0.31(0.17-0.57) ***

North West

0.98 (0.77-1.25)

0.38 (0.21-0.68)***

Gauteng

0.93 (0.49-0.81) ***

0.27 (0.15-0.50)

Mpumalanga

0.63 (0.49-0.81) *+*

0.34 (0.20-0.60)

Limpopo

0.70 (0.55-0.89) ***

0.25 (0.15-0.43)
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Table 3. Cont.

Variables Model I Model II Model III Model IV
cOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)
Wealth Index
Poorest/Poorer }
Middle 1.32 (1.15-1.51) *** 1.08 (0.93-1.25) 1.21 (1.0-1.47) *
Richer/Richest 1.05 (0.89-1.25) 1.11 (0.94-1.31) @ 00;’_21351) *
Employment Status

Not employed R

Employed

1.48 (1.29-1.70) ***

1.27 (1.102-1.49)

1.20
(1.004-1.44) *

Own a Car/Truck

No R

Yes

1.44 (1.23-1.69) ***

1.01 (0.85-1.23)

1.15 (0.92-1.43)

Own a
Motorcycle/Scooter

NoR

Yes

2.97 (1.37-6.44) **

2.11 (0.95-4.65)

2.69 (0.91-7.99)

Own a Bicycle

No R

Yes

1.18 (0.99-1.41)

0.95 (0.79-1.15)

0.88 (0.71-1.12)

Own a refrigerator

No R
Yes 1.58 (1.40-1.79) *** 1.20 (1.01-1.41) * 1.09 (0.89-1.33)
Has Electricity
No R
Yes 1.62 (1.43-1.84) *** 1.27 (1.07-1.50) **  1.04 (0.85-1.28)

Own a Television

No R

Yes

1.27 (1.12-1.44) ***

1.16 (1.0-1.35) *

1.33 (1.11-1.60) (1'021;?38) .

Own a Radio

No R

Yes

1.50 (1.33-1.69) ***

099 (0.84-1.19)

0.89 (0.72-1.11) 0.86 (0.70-1.04)

Watches TV every
day/week

No R

Yes

1.68 (1.49-1.89) ***

144
(1.21-1.72) #**

137
139 (L12-173) (g 157 gs) wes

Listens to the Radio
every day/week

NoR

Yes

1.21 (1.07-1.36) **

0.95 (0.82-1.11)

0.90 (0.75-1.08)  0.95 (0.82-1.10)

Reads newspaper
regularly

No R

Yes

1.47 (1.29-1.68) ***

1.12 (0.97-1.31)

1.18 (0.99-1.42) (1'011;?36) .

cOR = Crude OR, aOR = Adjusted OR, R = reference value, * significant at p < 0.05, ** significant at p < 0.01,
*** significant at p < 0.001.

Model I: Non-adjusted (crude) aggregate model comprising all explanatory variable
categories associated with the utilization of Antenatal care services
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2.3.1. Socio-Demographic Factors

The study shows higher odds for the utilization of antenatal care among women
aged 35 years and older than those 15-24 years (cOR = 1.26, 95% CI; 1.08-1.47, p = 0.003).
Moreover, being married or cohabiting had higher odds for utilizing antenatal care than
singles (cOR = 1.13, 95% CI; 1.004-1.27, p = 0.043). The odds for the utilization of antenatal
care among women improved from primary to tertiary compared to those with no education
(primary: cOR = 0.38, secondary: cOR = 0.45 and tertiary: cOR = 0.55, p = 0.001). White or
Indian/Asian descent showed lower odds for the utilization of antenatal care compared to
black/African (White: cOR = 0.25, Indian/Asian: cOR = 0.35, p = 0.001).

2.3.2. Obstetric and Household Factors

Women with Para 1-2 and Para >3 showed increased odds for the utilization of
antenatal care compared to those that are nulliparous, with an increased odds in Para >3
compared to Para 1-2 (Para 1-2: cOR = 1.33, Para >3: OR = 1.63, p < 0.05). Women with
the timing of ANC at 3 or more months of pregnancy showed increased odds for the
utilization of antenatal care compared to those with the timing of ANC less than 3 months
(3-6 months: cOR = 41.91, 6+ months: OR = 9.73, p = 0.001). Women residing in the urban
area showed increased odds for the utilization of antenatal care compared to those in the
rural area (cOR = 1.35, 95% CI; 1.20-1.52, p = 0.001). Only those residing in Eastern Cape
showed increased odds for the utilization of antenatal care compared to Western Cape
(cOR = 1.54, 95% CI; 1.09-2.18, p = 0.014). The other provinces, Northern Cape (cOR = 0.56,
p =0.001), Mpumalanga (cOR = 0.63, p = 0.001), Limpopo (cOR = 0.70, 0.001) and Gauteng
(cOR =0.93, p = 0.001) showed lower odds for the utilization of antenatal care compared to
Western Cape.

2.3.3. Economic Status Factors

The study shows higher odds for the utilization of antenatal care among women in the
middle wealth index compared to those in the poorest/poorer wealth index (cOR =1.32,
95% CI; 1.15-1.51, p = 0.001). Higher odds for the utilization of antenatal care were observed
among women who are employed (cOR = 1.48, 95% CI; 1.29-1.70, p = 0.001), own a car
(cOR = 1.44, 95% CI; 1.23-1.69, p = 0.001), own a Motorcycle/Scooter (cOR = 2.97, 95% CI;
1.37-6.44, p = 0.006), own a refrigerator (cOR = 1.58, 95% CI; 1.40-1.79, p = 0.001), and have
electricity (cOR = 1.62, 95% CI; 1.43-1.84, p = 0.001).

2.3.4. Media Exposure Factors

Higher odds for the utilization of antenatal care was observed among women who
own a television (cOR = 1.27, 95% CI; 1.12-1.44, p = 0.001), own a radio (cOR = 1.50, 95%
CI; 1.33-1.69, p = 0.001), watch television everyday/week (cOR = 1.68, 95% CI; 1.49-1.89,
p =0.001), listen to radio every day or week (cOR = 1.21, 95% CI; 1.07-1.36, p = 0.002), and
read newspaper regularly (cOR = 1.47, 95% CI; 1.29-1.68, p = 0.001).

2.4. Model II: Household Factors, Economic Factors, and Media Exposure Factors Associated with
Utilization of Antenatal Care Services, While Controlling for Their
Socio-Emographic/Individual Factors

2.4.1. Obstetric and Household Factor

Women with Para >3 showed increased odds for the utilization of antenatal care
compared to those who are nulliparous after adjusting for socio-demographic characteristics
(@OR =1.29, 95% CI; 1.03-1.68, p = 0.029). Women with the timing of ANC 3 or more months
showed reduced odds for the utilization of antenatal care compared to those with the timing
of ANC less than 3 months (3-6 months: aOR = 0.029, 6+ months: aOR = 0.29, p = 0.001).
Women residing in the urban still showed increased odds for the utilization of antenatal
care compared to those in rural areas after adjusting for confounding variables (aOR = 1.24,
95% CI; 1.04-1.49, p = 0.016).
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All provinces showed lower odds for the utilization of antenatal care compared to
Western Cape (p < 0.05).

2.4.2. Economic Status Factors

After controlling for socio-demographic characteristics, the study showed no statis-
tically significant association between wealth index and the utilization of antenatal care
(p > 0.05). Higher odds for the utilization of antenatal care were now observed among
women for only those who were employed (aOR = 1.27, 95% CI; 1.10-1.49, p = 0.001), own
a refrigerator (aOR = 1.20, 95% CI; 1.01-1.41, p = 0.036) and have electricity (aOR = 1.27,
95% CI; 1.07-1.50, p = 0.006). The variables own a car or own a Motorcycle/Scooter were
no longer statistically significant.

2.4.3. Media Exposure Factors

After controlling for socio-demographic characteristics, higher odds for the utilization
of antenatal care were still observed among women who own a television (aOR = 1.16,
95% CI; 1.0-1.35, p = 0.049) and watch TV every day/week (aOR = 1.44, 95% CI; 1.21-1.72,
p = 0.001). The variables own a radio, listen to the radio every day or week, and read the
newspaper regularly were no longer statistically significant (p > 0.05).

2.5. Model III: Economic Factors and Media Exposure Factors Associated with Utilization of
Antenatal Care Services, While Controlling for Obstetric and Household Factors

2.5.1. Economic Status Factors

After controlling for obstetric and household factors, the study showed a statistically
significant association between the wealth index and the utilization of antenatal care.
Higher odds for the utilization of antenatal care among women were observed in those in
the middle wealth index (aOR = 1.21, 95% CI; 1.0-1.47, p = 0.047) and richer/richest wealth
index (aOR = 1.23,95% CI; 1.007-1.51, p = 0.043). Higher odds for the utilization of antenatal
care were observed among employed women (aOR = 1.20, 95% CI; 1.004-1.44, p = 0.046),
own a refrigerator (aOR = 1.20, 95% CI; 1.01-1.41, p = 0.036) and have electricity (aOR = 1.27,
95% CI; 1.07-1.50, p = 0.006). The variables own a car, own a Motorcycle/Scooter, own a
refrigerator, and have electricity were no longer statistically significant (p > 0.05).

2.5.2. Media Exposure Factors

Only the variable, watches TV every day/week, was statistically significantly associ-
ated with the utilization of antenatal care. Those watching TV every day/week showed
increased odds for the utilization of antenatal care services (aOR = 1.39, 95% CI; 1.12-1.73,
p=0.02).

2.6. Model IV: Media Exposure Factors Associated with Utilization of Antenatal Care Services,
While Controlling for Economic Status Factors

Media Exposure Factors

After controlling for economic status factors, higher odds for the utilization of antenatal
were was still observed among women who own a television (aOR = 1.18, 95% CI; 1.02-1.38,
p = 0.030) and watch TV every day/week (aOR = 1.37, 95% CI; 1.15-1.62, p = 0.001). The
variables, own a radio, listen to radio every day or week, and read the newspaper regularly,
were no longer statistically significant (p > 0.05), similar to the findings when controlling
for maternal household factors.

3. Discussion

Using nationally representative 1998 to 2016 SADHS data, the goal of this study was
to assess factors associated with the utilization of ANC services in South Africa. The cluster
sampling methodology used ensured sample representativeness and the reliability of the
study results. The study included 67,645 mothers of child-bearing age in nine provinces
of South Africa whose complete information was available in the survey. In South Africa,
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21.0% of mothers had utilized ANC services. There were variations in all the provinces.
The highest provinces with the most prevalence were Western Cape and KwaZulu-Natal.
The lowest are Eastern Cape and Gauteng, which could be as a result of the demographic
and socioeconomic factors associated with both provinces. According to the findings of this
study, women in South Africa’s rural areas were less likely than women in the country’s
urban areas to use ANC services. This could be due to the disparities in the availability
and accessibility of healthcare facilities, and women’s awareness of ANC services in urban
and rural areas. This finding was consistent with the findings of other studies conducted in
Pakistan and Vietnam where ANC uptake was lower in rural areas [23,24]. This implies
that more attention to health awareness, education, and promotion activities in rural areas
is needed to improve ANC uptake. According to Rustagi et al. [25], the higher ANC
coverage observed in the urban setting may likely be due to ANC accessibility at primary
care facilities in these areas, highlighting the need for policy efforts to strengthen primary
healthcare. ANC coverage has been found to be linked to primary healthcare availability in
similar studies [26,27].

The present study observed a statistically significant relationship between a woman’s
age and adequate antenatal care utilization. The older the woman (35 years and older), the
more likely she will use antenatal care appropriately. This suggests that young women
have less experience with pregnancy care than older women. This is similar to findings
to research by Adedokun and Yaya [21], who analyzed information obtained from the
Demographic and Health Surveys (DHS) carried out in 31 different countries and involving
235,207 women aged 15-49 years old who had given birth to children within 5 years
of the surveys. Similar findings were obtained by Joshi et al. [28] in Nepal, Dairo and
Owoyokun [29] in Nigeria, Denny et al. [30] in Indonesia, and Ebonwu et al. [31] in
South Africa. This may be due to older women placing more value on ANC, as a lack
of knowledge about the benefits of ANC or the pregnancy being unwanted, which are
common among adolescents, leads to seeking ANC care less frequently among younger
women (including teenagers). Another study in Nigeria discovered that being 35 or older
consistently increased the odds of using ANC by more than 200 percent [32]. Therefore,
it is imperative for the South African Government to formulate policies that will protect
adolescent pregnant women and provide for a tailored ANC to ensure utilization and a
favorable pregnancy outcome for them. However, studies investigating the association
between a woman’s age and the use of ANC have not always reached consistent conclusions;
as one study observed, the younger age utilization of ANC was found to be adequate
because working women tend to postpone their first pregnancy and are more mature in
terms of age during pregnancy than unemployed women [33].

The odds for the utilization of antenatal care among women improved from secondary
to tertiary compared to those with no education. The findings indicated that women with
higher levels of education have a greater likelihood of making appropriate use of antenatal
care than women with lower levels of education. This suggests that a woman'’s likelihood
of utilizing antenatal care increases in proportion to the level of education she possesses,
which is similar to findings from previous studies [21,34,35]. A plausible explanation is that
education fosters better enlightenment on issues, particularly health-related issues. This
finding corroborated a study that alluded to increased utilization of maternal healthcare
and women’s empowerment through education, wealth, and decision making [36]. The
girl child education policy needs to be strengthened, ensuring that no girl child is missed,
thus improving their educational status and ANC utilization.

In addition, married or cohabiting had higher odds for utilizing antenatal care than
singles. Rurangirwa et al. [33] in their study conducted in Rwanda, observed that the risk
of poor utilization of ANC services was higher among single women. This may be due to
the support that married and cohabitating women receive from their husbands or partners
as a result of the ANC attendance sensitization campaign, which equally targets men and
encourages them to follow their wife or partner to the clinic [37]. This is also consistent
with the data from similar studies [38,39].
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This study observed that women with a better economic status (wealth index) and who
are employed had more antenatal care utilization than those with lower wealth indexes.
Higher odds for the utilization of antenatal care among women were observed in those in
the middle wealth index and richer/richest wealth index. When it comes to prenatal care,
women from low-income families may not have the financial means to register at clinics or
pay for their services. Studies conducted in Ethiopia and Gabon, and evidence from the
Demographic Health Surveys data of 31 countries across sub-Saharan Africa corroborated
this finding [21,40,41].

Women living in houses equipped with electricity were found to be utilizers of ANC
services. It is possible that the presence of electricity in a household may be an indirect
measure of accessibility to media services and may be a sign of a better or higher social
class [23].

This study found that women exposed to mass media (own a television and watch
TV every day/week, or listen to the radio) had a higher chance of ANC utilization than
women who were not, as seen in some similar studies, with the propensity to enjoy essential
obstetric care from skilled birth attendants [22,42,43]. This may be due to the fact that mass
media can reach a large number of people at once, thereby increasing awareness of the
benefits of maternal health services and influencing family behavior.

Limitations and Strengths of the Study

A limitation of this study is that the use of secondary data. One of the strengths of the
study is that the DHIS survey is national data with geographical representation; hence, the
study results are a true representation of the national data.

4. Materials and Methods
4.1. Research Design

This is a retrospective study based on secondary data obtained from the South
African Demographic Health Survey (DHS), which was carried out between the years
1998 and 2016.

4.2. Population

Administratively, South Africa is divided into nine provinces. In 2020, the middle-
year population estimated by Statistics South Africa was 59.62 million, of which approx-
imately 51.1% are females. The infant mortality rate for 2020 was estimated at 23.6 per
1000 live births.

4.3. Sample Size and Sampling Frame

A curated and concatenated dataset on ANC utilization was obtained from demo-
graphic and health surveys conducted in South Africa from 1998 to 2016 The targeted study
population was women of reproductive age (1549 years).

The survey involved a two-stage cluster stratified sampling method. In the first stage,
the country was divided into clusters, using the enumeration areas (EA); clusters for the
study were selected using simple random sampling and the households within each cluster
were line listed. Women between 15 and 49 years of age who were citizens or permanent
residents were randomly selected from the listed households and enrolled in the study in
the second stage [44].

4.4. Instruments

Data for the DHS were collected through interviewer-administered semi-structured vali-
dated questionnaires. Information obtained with this questionnaire includes socioeconomic
characteristics, reproductive history, antenatal, delivery, post-natal care, and breastfeeding.
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4.5. Validity and Reliability of the Data Collection Instrument

DHS questionnaire is a validated tool that has been used for many decades. The DHS
survey data collection tool’s reliability has been tested and established through repeated
use by DHS and other experienced research investigators [44].

4.6. Variables of Interest

The independent variables: These include, sociodemographic characteristics such as
age, marital status, education, and race; household factors such as parity (zero, one and
two, three or more), the timing of ANC, place of residence, and region; economic status
factors such as wealth index, employment, own a car/truck, own a motorcycle/scooter,
own a bicycle, own a refrigerator, and electricity; media exposure factors such as own a
television, own a radio, watch television regularly, listen to the radio regularly and read
newspapers regularly; institutional factors such as access to a health facility and distance to
a health facility.

The dependent (outcome) variable: ANC utilization during the women's pregnancy
period was the outcome variable. This was categorized as ‘not utilized—women who did
not attend ANC’, and “utilized’—women who utilized. ANC not utilized was defined by
<4 clinic visits and ANC utilized by >4 clinic visits across the study years.

4.7. Data Analysis

The data were analyzed using the SPSS package for data analysis. Descriptive analyses
such as count, frequencies, and percentages are presented using a frequency table and
bar/pie charts where appropriate. Pearson chi-square test was used to establish relation-
ships between the independent and outcome variables, using a statistical significance of
p-value less than or equal to 0.05 (p < 0.05).

Bivariate and multivariate logistic regression analyses were used to measure the
associations between the independent and outcome variables.

The study further used a regression model expression to simulate a nested approach in
which a non-adjusted aggregate model comprising all explanatory variable categories and
utilization of Antenatal care services would be iterated to generate Model 1. Model 2 was
simulated using obstetric and household factors; economic factors; and media exposure
factors while controlling for their socio-demographic/individual factors. Simulation using
economic factors and media exposure factors while controlling for household factors was
for Model 3 and lastly, Model 4 was simulated using only media exposure factors and
controlling for economic status factors. The primary benefit of the model selected is avoid-
ing confounding effects by analyzing the association between all variables simultaneously.
Confounding effects were tested in the four models among different factors. After defining
the technique, the fundamental interpretation of the results was emphasized. A p-value set
at 0.05 was considered statistically significant.

5. Conclusions

The study uncovered factors that influence women’s use of antenatal care in South
Africa. Age, marital status, having a tertiary education, living in an urban area, and socioe-
conomic factors, such as being in the richest wealth index and employed, having electricity,
and media exposure, all influenced antenatal care utilization. Antenatal care enables the
early detection and treatment of diseases that may affect both the mother and the child. It
also allows a pregnant woman to be cared for during prenatal, antenatal, childbirth, and
post-natal periods, reducing the chances of complications leading to maternal and neonatal
death. Introducing targeted health promotion and education programs in communities
would empower young and illiterate rural women to use available ANC services more often
during pregnancy. Strengthening antenatal care visits becomes critical to the government
in promoting and improving the health of the mother and child. This will lead to improved
maternal and neonatal outcomes and minimize rural-urban reproductive health indices
in South Africa. Maternal health services need to be accessible, used more frequently,
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and of higher quality. In addition, strengthening girl child education is paramount, not
only to improve women’s empowerment, but also to improve ANC utilization among
those who are pregnant. Further, health promotion in the primary and secondary levels of
education needs to be intensified to change the narrative of poor ANC utilization among
these categories of people.
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Abstract: Perception and knowledge of risk factors for pregnancy influence health behaviors during
pregnancy and childbirth. We used a descriptive qualitative study to examine the perception and
knowledge of risk factors in pregnancy and childbirth in low-income urban women in Ghana. Over
the course of three-months, 12 focus group discussions and six individual interviews were conducted
with 90 participants selected from six communities in the study area. Data were analyzed using
inductive-thematic content analysis. Findings revealed that participants had knowledge of some risk
factors, although some had superstitious beliefs. Participants viewed pregnancy as an exciting and
unique experience, but also challenging, with a host of medical and psychological risks. Pre-existing
medical conditions (e.g., diabetes), lack of physical activity, poverty, poor nutrition, and lack of social
support were identified as conditions that could lead to negative pregnancy outcomes. Superstitious
beliefs such as exposure to “evil eye” during pregnancy, as well as curses and spells, were also
identified as risk factors for pregnancy complications. This research has implications for policies and
programs to improve pregnancy outcomes for low-income women in Ghana. Thus, we recommend
social and economic support programs as well as health education to change misperceptions about
pregnancy risk and to support other efforts being made to improve maternal health outcomes.

Keywords: perception; knowledge; risk in pregnancy; women; low-income communities

1. Introduction

Risk is defined as a factor that presents eminent danger or increases the probability
of experiencing adverse outcomes [1,2]. Perception, on the other hand, refers to a mental
image or subjective ideas about a potential occurrence of a phenomenon [3]. The concept
of perception is important because it is a driver of health-seeking behavior and the man-
agement of health outcomes [4]. Risk perception, therefore, refers to risk interpretations
or understanding, as well as subjective judgements about risk [2]. In the field of health,
risk perception denotes subjective judgements about the likelihood of negative or adverse
outcomes of conditions such as illnesses, injuries, diseases, or death. Perceptions and
knowledge about risk are important determinants of health behaviors and risk-related
decision-making, such as whether to adopt or not to adopt healthy behaviors and reject or
accept a certain level of health risks [2,5].

Risk perception has two dimensions: the cognitive aspect, which relates to how much
individuals know and understand risks; and the emotional aspect, which relates to how
people feel about themselves and a potential risk [6]. Research on risk perception often
begins with the presumption that how people feel about danger is determined by the level
of knowledge and certainty they have regarding that risk. This idea is founded on the
rational choice model of decision-making, which presents individuals as rational beings
who evaluate the possibilities of health outcomes after first estimating the prospective costs
and benefits. On the other hand, laypersons usually assess risk by using heuristics (for
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example, previous experiences) and other informal ways of thinking [2,7]. This means that,
when people are aware of certain risks or potential risks, they tend to believe that those
risks could happen more frequently than the risks actually occur, and vice versa. These risk
misinterpretations, rooted in heuristics, can cause people to overestimate or underestimate
the occurrence and severity of potential health threats [2].

According to Lennon [8], risk perception in pregnancy entails both the objective
medical evaluation of risk as well as a subjective, socially constructed risk, guided by a
complex web of personal, psychological, and cultural factors. It includes the assessment of
the possibility of harm or negative health outcomes to either the mother or the newborn
or both. However, sometimes this harm or risk is not related to a particular medical
condition; instead, women may see pregnancy and childbirth as inherent risks rather
than conditions that cause the risk. In recent years, risk perception and the way risks are
construed in pregnancy have received a lot of scholarly attention [8]. This can be explained
in part by the growing prevalence of a medicalized perspective on pregnancy and the
social pressure placed on women to behave in a way that lessens the perceived risks [8].
Increasingly, medical interventions are seen as both necessary and desirable for successful
pregnancies, as the state of pregnancy has become more and more medicalized. Thus,
seeking preventive services such as antenatal screening, genetic screening, and testing, as
well as health behavior modifications, are considered necessary to reduce any potential risk
of pregnancy complications [8,9].

Furthermore, considerable evidence shows that perceptions and understanding (or
knowledge) of risk are shaped by many factors, including socio-cultural background [10],
levels of literacy [11], and religious or traditional beliefs [11,12]. An individual’s knowledge
and interpretation of risk is also dependent on their personal life philosophy and previous
experience [9]. It has been documented that sometimes women perceive risk in relation to
pregnancy from the social perspective, where risk is seen as being influenced by the social,
cultural, and political milieu in which they reside [8,9]. Wheeler and colleagues [13], for
example, reported women’s employment experience during pregnancy as an important
factor in determining their perception of risk in pregnancy. Furthermore, other scholars
have reported that maternal age [14-16], personal and family history [17], knowledge about
pregnancy and childbirth [18], as well as level of risk or complication in pregnancy [19]
are important determinants of perception and understanding of risk in pregnancy. These
factors can influence opinions, interpretations of and values put on the risks and even
benefits associated with pregnancy [12]. In a qualitative study on pregnancy risk perception
and preterm birth, Silva and colleagues [17] found that personal negative experiences in
previous pregnancies, such as stillbirths, miscarriages, having a preterm birth or neonatal
death, informed risk perceptions of the current pregnancy. Women'’s perception of risk in
pregnancy has also been attributed to their knowledge-base of risk [20].

Perception and understanding of risk in pregnancy have the effect of influencing
various critical pregnancy and childbirth decisions. They affect decisions such as when
and where to seek antenatal care, where to give birth (or choice of maternity site), who
supervises the birth and even the mode of delivery [8,21]. Silva and colleagues [17] also
argued that a patient’s risk perception of health guides his or her decisions on treatment
and can further influence health-seeking behavior during serious conditions such as pre-
term births, one of the most critical potential risks faced during pregnancy. Janson [22], on
childbirth decisions and traditional structures in Ghana, explained that women who viewed
childbirth as a natural process, and without potential risks or ill health, may consider home
delivery as the best option. Traditionally, in Ghanaian society, pregnancy and childbirth
are viewed as a vulnerability and potentially dangerous experiences that do not only
require biomedical care, but also spiritual intervention. Therefore, many women seek a
combination of care: biomedical care, traditional care (which involves the use of herbal
medicine) and spiritual support (faith healing and prayer) in the pregnancy period with
the hope of averting any perceived or actual health risk to the pregnancy and during
childbirth [23]. The focus of this paper, therefore, is to present findings from a study
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that investigated women'’s perception and knowledge of risk in pregnancy and childbirth,
and how these affect their maternal healthcare seeking behavior in selected low-income
communities in Accra. The implications of the findings for maternal and newborn health
policies and programs are discussed.

2. Materials and Methods
2.1. Study Design

This was a descriptive qualitative study that targeted women in selected low-income
communities in Accra, Ghana. The data were gathered over a three-month period through
focus group discussions (FGDs) and interviews to examine women’s perception and knowl-
edge about risk in pregnancy and childbirth.

2.2. Study Area

The study was conducted in the Ashiedu-Keteke sub-metropolitan district in the city
of Accra, Ghana’s capital. Ashiedu-Keteke is one of the 3 sub-metropolitan districts of
Accra Metropolitan City and has some of the poorest communities in the city. Using the
Greater Accra region population growth of 3.1%, the sub-metropolis has an estimated
population of about 143,990 in 2018 [24]. The sub-metropolis has the Central Business
District (CBD), and it is the center of major commercial activities within the city of Accra,
with an influx of approximately 2 million people from all parts of the country daily [24]. As
the center of commerce, it houses the Markola and Agbogbloshie markets, which are two
major markets within the Greater Accra region. The population of Ashiedu-Keteke is made
up of the indigenous Ga people, who live in the coastal communities along the Gulf of
Guinea (the Atlantic Ocean), and other migrant populations, who reside a bit further away
from the coast. The main occupation of the indigenous Ga people is fishing; the men do the
fishing, and the women smoke the fish for the market. The migrant population engages in
small-scale commercial activities, mostly trading.

In terms of health care, the Ussher Polyclinic, the Prince Marie Louise Children’s
Hospital, and the James Town Maternity are among the major health facilities that provide
care to residents in the sub-metropolitan district. Maternal health continues to be a health
challenge as Ashiedu-Keteke has one of the poorest maternal health outcomes in Accra and
has a persistently high teenage pregnancy rate in the city [25,26]. There is high prevalence
of the use of informal maternal health care (traditional birth attendance, faith healing, and
prayer) by pregnant women in the area, especially among the teenage and indigenous
mothers. From available data, about 40% of pregnant women who reside in the sub
metropolitan district do not seek antenatal care until the second and third trimesters, a
situation quite a bit higher than the national average of 36% [27].

2.3. Sampling of Participants and Data Collection

Purposive sampling was utilized to select six communities within the study area for
the FGDs and individual interviews. Altogether, 90 women between the ages of 17 and
45 years were recruited for 12 focus group discussions, and six individuals were involved
in the interviews. For the FGDs, a snowball sampling approach was employed to recruit
84 women who had at least one child. We conducted two FGDs in each of the communities.
We divided the women in the FGDs into two age cohorts: those aged 17 to 29 and those aged
30 to 45. Each FGD had an average of seven participants and lasted between 45-60 min. We
conducted six FGDs with each age cohort. Additionally, six women with at least one child
from each of the six communities (one mother from each community) were interviewed for
about 30 min to elicit in-depth perspectives on the subject matter. Two community leaders
assisted with the recruitment of the study participants.

The FGDs and individual interviews both used comparable questions, which were
framed around our research objectives. We asked participants about their knowledge and
risk perceptions with regard to pregnancy and childbirth and how these factors influenced
their healthcare seeking decisions and behaviors during pregnancy and childbirth. Both
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FGDs and interviews were carried out with the assistance of our two fieldworkers and in
two local languages spoken in the study area. The two field assistants were native speakers
of the two local languages (Ga and Twi). The FGDs and interviews were audio recorded
with the participants” permission.

2.4. Ethical Consideration

The Human Subject Review Committee of the University of Massachusetts Amherst
School of Public Health granted the ethical approval of the research. Additionally, we
received authorization from the local health administration in the study area and verbal
consent from all study participants prior to their enrollment in the study. Since most of our
study participants had only a basic formal education, we only sought verbal consent from
them prior to recruitment into the study and assured them that information obtained from
the FGDs and interviews would be kept confidential, and only the lead researcher would
have access to the raw data. Participation in the study was voluntary, and they had the
option of withdrawing at any time.

2.5. Data Analysis

The data analysis began during the data collection phase and continued following
FGDs and interview sessions. With the assistance of our two fieldworkers, audio recordings
of both FGDs and interviews were transcribed from the local languages into English.
Following transcription, we cross-checked the transcripts to confirm that the responses
had been accurately transcribed and translated from the local languages to English. We
reviewed the final transcripts in order to determine which words, phrases, and statements
were pertinent to our primary research questions and objectives. We classified the data
into nine themes using an inductive content analysis approach proposed by Corbin and
Strauss [28] and Miles and colleagues [29].

We first identified and cataloged the major concepts and recurring ideas in each
interview transcript. Second, we compared and classified the significant concepts and
emerging themes from the interview transcripts. We did the same thing with the transcript
data from the FGDs; we compared significant concepts and developing themes within and
across FGDs. The raw text section containing the essential concepts and ideas were coded
manually and classified according to the emergent themes. To ensure the findings’ internal
validity, we compared and contrasted data segments from the FGDs with the individual
interviews [28,29]. In this article, we present data on nine themes that emerged from our
analysis.

3. Results

The nine themes were identified as the following factors: first trimester experience;
medical conditions; lack of physical activity; antenatal care; lack of social support; poverty
and poor nutrition; sleeping posture and hot showers; exposure to certain conditions; and
spells and curses.

3.1. First Trimester Experience

According to most of the participants, pregnancy during the first trimester period
is associated with both joy and risk. The participants reported that the usual thought of
being pregnant brings “joy” and “hope”, but the experience during this period could be
challenging for many women. Participants explained that during the first trimester, the
pregnant woman is unable to eat, as she experiences general body weakness, morning sick-
ness, fevers, severe headaches, dizziness, heart palpitations, and sleeplessness. Although
these are normal, they could pose serious health risks to the woman during this period
of the pregnancy. The women described psychological problems such as fears, anxiety,
and stress that a woman could experience during early months of the pregnancy. Two
participants explained it this way:
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“When a woman is pregnant, she does not feel well as she used to be, the whole
experience can make you feel sick and you know, this feeling of sickness can last
during the whole pregnancy period for many women, the first three months can
be hard on you, you become anxious and afraid ... ” [FGD participant 1]

“In my case, I always felt like I was going to fall down in my early months. But
this feeling happens to many pregnant women, so its normal to feel that way
because your body is adjusting, it begins to go away after the third months for
most pregnant women.” [Interview participant 1]

3.2. Medical Conditions

Both FGD and interview participants were of the view that complications could occur
in pregnancy when a pregnant woman already has “a pre-existing disease”. They explained
that pre-existing diseases or infections such as “malaria”, “diabetes”, candidiasis (“odeepu”)
or “HIV” can increase the vulnerability of a pregnant woman. This is because “it is not easy
to carry a pregnancy when you are already sick or have a disease.” [Interview participant
2] Having a chronic condition “ ... like AIDS or sugar disease [diabetes] and becoming
pregnant could be challenging as you don’t sit at home. You will need to go to the clinic
for regular and proper care.” [FGD participant 2] These medical conditions could expose
the woman to the risk of experiencing a difficult pregnancy, labor, and delivery, and could
affect the baby’s health as well.

According to the participants in the FGDs, other medical conditions indicating that the
pregnant woman is at risk of complications are high blood pressure, swelling in the hands
and feet, anemia, and delay in the delivery of the afterbirth or the placenta. Participants
also mentioned bleeding during pregnancy and childbirth as a major health risk for the
mother and the baby. These views were also expressed by the women in the individual
interviews, as exemplified by a personal experience of an interview participant who said:

“I don’t have an easy pregnancy. My second pregnancy was the worst of all. I
had swollen feet and hands, and they [nurses] said my blood pressure was going
up at some point, and I thought those were not good signs for my pregnancy,
especially when they told me my pressure was going high and I had to come in
for regular review.” [Interview participant 3]

3.3. Lack of Physical Activity

Another risk factor identified was being physically inactive during pregnancy. Ac-
cording to some of the participants, a pregnant woman who is physically inactive or does
not exercise could likewise be at risk for a difficult and prolonged labor, as explained in the
following statement by an FGD participant.

“You see, there are pregnant women who don’t do any work, they don’t walk,
they just sit at one place, and they stop coming to the market. But there are others
who work with their pregnancy. They go to the farm and do everything. When
you are not active, the baby will not be active. The baby cannot turn or move in
the womb, and you will have problem during delivery ... ” [ FGD participant 3]

3.4. Antenatal Care

Most of the participants said women who do not seek medical care or attend ante-
natal clinics could be at risk of pregnancy complications. During the FGDs, participants
recounted that a pregnant woman should seek regular health care to prevent potential
complications that could affect the pregnancy and to ensure a successful birth. A participant
in the FGDs noted, “a situation where the mother failed to seek antenatal screening for
early risk detection and treatment, it leads to conditions such as fetal malpresentation or
malposition, a critical condition for prolonged labor.” [FGD participant 4]
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Similar views were also shared by participants in the interviews, who identified
prolonged labor as a risk a pregnant woman could be exposed to during childbirth if she
fails to attend an antenatal clinic.

3.5. Lack of Social Support

According to the participants, pregnant women who do not have adequate spousal
or family support could experience difficult pregnancy and childbirth because pregnancy
could be stressful and emotionally demanding. As a result, if the pregnant woman is
not adequately supported, it could negatively affect her health and that of the unborn
baby. Two FGD participants explained the effect of a lack of social support on pregnancy
outcomes in the quotation below.

“I know a young woman that the man who made her pregnant refused to accept
the pregnancy. Her parents are not living here [referring to her community] and
she does not have any other family member in Accra here. The baby she delivered
was very small. You know ... she didn’t have any support; she was always by
herself and only got a little help from neighbors and that affected the baby.” [FGD
participant 5]

“Sometimes, these young mothers work long hours. The kayaye [teen girls head
porters] who are pregnant ... they carry heavy loads in the market for people
who come to shop or do groceries. They don’t have their families or anybody
here to help them ... It is stressful to do this kind of job when you are pregnant
... ” [FGD participants 6]

These findings were corroborated by the interview participants who reported a lack
of social support for young migrant pregnant women in the study area as a major risk
factor for negative pregnancy outcomes. The following remark was made by a participant
in support of this assertion, “when you go to the market right now, you see them [young
female migrant porters] carrying big bowls full of load for people with their pregnancy.
Some of them don’t even know the fathers of their babies, and their parents are not here to
help them, and this is not good for the pregnancy.” [Interview participant 4]

3.6. Poverty and Poor Nutrition

Poverty emerged as an important risk factor for pregnancy and childbirth compli-
cations. Both FGDs and interview participants agreed that poverty could lead to poor
nutrition among pregnant women, leading to poor pregnancy outcomes because “a preg-
nant woman should ensure she eats well, on time, and the right portions”, which is a major
problem for some women. According to the participants, some pregnant women “don’t
have the money to buy enough food” and that could affect their health and the pregnancy
as well. A pregnant participant in one of the FGDs confirmed this and said, “the poor
mothers who don’t have families here, their general health begins to become worse after
delivery. This is because when they go home, there is nothing there to eat and their babies
cannot grow because they don’t feed them well since they themselves don’t eat well”. [FGD
Participant 7] According to some participants, the young pregnant migrant mothers who
lived in the study area relied on neighbors for meals when they became pregnant. One
FGD participant also put it this way:

“ ... if they don’t get this assistance, they don’t eat. Some pregnant mothers eat
small portions of meal in the morning, and they don’t eat until evening because
they don’t have families here [Accra] and the men who made them pregnant
didn’t accept the pregnancy.” [FGD participant 8]

These findings were supported by some of the interview participants who said that
the young pregnant migrant mothers usually worked for long hours, carrying heavy loads
to make a living, and to save towards delivery, which exposes them to pregnancy-related
risks. The quotation below highlights this issue.
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“Oh, when you go there (markets) right now you will see them working in the
market, they carry loads in the market. Some sell under the hot sun [and], this is
not too good for the pregnancy, but they need the money, so they and their babies
can have food to eat the weeks following delivery.” [Interview participant 5]

Furthermore, most of the participants thought that poverty made it difficult for preg-
nant mothers to attend antenatal clinics and delayed care during labor, exposing the
pregnant woman and the baby to life-threatening complications.

3.7. Sleeping Posture and Hot Showers

Both the FGDs and interview participants agreed that when a pregnant mother sleeps
on her back, it can affect the health of the mother and the unborn baby. They explained that
when a pregnant mother sleeps on her back, it obstructs the flow of oxygen from the mother
to the unborn baby, and this could be fatal for the unborn baby as well as the mother.

“This [sleeping on your back during pregnancy] is not good for your pregnancy
... when you are pregnant, you don’t sleep on your back. You sleep by your side.
People (pregnant women) who sleep on their back can hurt their baby, the baby
cannot breath because air will not flow from you the mother to your baby ... so
they tell us not to sleep on our back. They are not good practice for the baby, so
you can kill your baby because the baby cannot get air from your when you sleep
on your back ... ” [FGD participants 9]

Some participants also reported that taking hot water showers and baths could nega-
tively affect the pregnancy. Two participants explained:

“ ... they say bathing with hot water is not good, warm water is okay ... hot
water is not good for the baby too. It can make the baby temperature go up”
[Interview participant 4]

“Bathing with hot water can make you the mother feel hot ... and you can pass
heat on to the baby in your womb, so you don’t take hot showers when you are
pregnant.” [FGD participants 10]

3.8. Exposure to Certain Conditions

One major perceived risk in pregnancy mentioned by the participants is the exposure
of the unborn baby to conditions that can cause the child to acquire certain health defects
such as cerebral palsy (called “asram” in the local language). This often happens if the
pregnant woman does not take “very good care” of herself and her pregnancy. For example,
if the pregnant woman does not dress well, she could expose herself and her pregnancy
(unborn baby) to individuals with such conditions. This is based on the belief that cerebral
palsy is transferrable spiritually from a person who has the condition to the mother, and
then to the baby to be born. “Asram” is a spiritual disease that can be passed on through
eye contact when a pregnant mother comes into contact with an individual who spreads the
disease. One interview participant elaborated on this perception in the following quotation.

“For a disease like asram, when you are pregnant you don’t have to eat everywhere.
When some people see the pregnancy, they can transfer the disease to the unborn baby.
You have to dress decently, so that you don’t expose yourself and your pregnancy.
Some people dress exposing their body when they are pregnant . .. ... So when you
dress like that and you come across someone with the disease, that individual can
transfer the disease to the baby.” [Interview participant 4]

Some participants also reported that cerebral palsy can kill, and that it can only be
treated with traditional or herbal medicine. For example, during the FGDs, one mother
recounted her experience with “asram”, “it [asram] affected me and my baby, and I was
taken to a certain woman for herbal treatment for almost a year before my baby was ok.”

[FGD participant 11].
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3.9. Spells and Curses

Participants also narrated that a woman can be at risk of pregnancy complications
and/or even death if she is cursed during pregnancy. According to most FGD participants,
when a pregnant woman is disrespectful or often picks quarrels with neighbors, a curse
could be cast on her, and this may lead to stillbirth and death during childbirth. This view
was confirmed by a participant in the interviews in the following remarks:

“ ... do you know that evil people can harm your pregnancy? They can cast a curse
spell on you and your unborn baby, so the young pregnant women here who like
quarreling and fighting, some ended up having a difficulty childbirth.” [Interview
participant 4]

This finding was supported by other participants who spoke of some young pregnant
mothers visiting spiritual churches to seek protection for fear the effects of curses by people
they might have wronged.

“They [young pregnant mothers] go the spiritual churches to pray for successful
pregnancy because they are afraid somebody that they have quarreled with or
disrespected might have cursed them and the pregnancy.” [FGD participants 12]

4. Discussion

Although the findings from this study do not represent the views of all Ghanaian
women, they provide some insight into the general perception and knowledge of risk
factors for negative pregnancy and childbirth outcomes among women in Ghana. The
findings indicated that participants view pregnancy as an exciting and unique experience;
however, they acknowledged the risks, both medical and spiritual, associated with it. This
perception of risk could serve as a motivation for women to adopt positive health-seeking
behaviors such as attending antenatal clinics, exercising, and eating good food during
pregnancy. However, this perception of risk can also induce serious emotional experiences
such as fear, anxiety, and stress that will require both informal and professional support.
On the contrary, it seems that some women in the study area were not adequately receiving
this support during pregnancy. This might be one of the reasons why maternal health
outcomes in the study area are reported to be poor [26]. The findings of the study are
consistent with previous studies where women were found to hold such perceptions of
risks [30-32]. Anxiety and fear due to perceived risks in pregnancy and childbirth, such
as prolonged and painful labor, lack of social support, as well as economic uncertainty,
leading to stress, were identified among women in studies by Erickson et al. [33], Lyberg
and Severinson [34], and Saisto and Halmesmaki [35]. Thus, pregnancy risk perceptions
among pregnant women can affect their health and health care decisions and treatment
options [17].

The findings that women perceived a lack of social support as a risk factor for preg-
nancy is relevant. As confirmed by previous studies, people with a high quality or quantity
of social networks and economic stability have a decreased risk of mortality in comparison
with those who have a low quality or quantity of social network engagement and are eco-
nomically unstable [36-38]. In pregnancy, in particular, Hotelling and colleagues [39] found
that women with continuous support, either emotionally or socially, were less likely to have
complications in pregnancy that could lead to Caesarean deliveries than those without any
support. Likewise, evidence from Ghana indicated that lack of support from friends and
extended family, being abandoned by one’s husband, and being compelled to live with
unfriendly in-laws are risk factors that could expose pregnant women to psychological
problems during pregnancy [12].

Several studies have illustrated that poor women are at higher risk of food insuf-
ficiency, insecurity, and poor feeding practices, leading to malnutrition and maternal
morbidity [40—-42]. Poverty hinders access to sufficient and nutritious food, and at the
same time, acts as a barrier to accessing quality and timely maternal health care [43,44].
In Kenya, for example, Izugbara and Ngilangwa [45] found that poverty compelled
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pregnant women in slums to engage in tedious work for long hours in order to save
enough money for delivery, risking their lives. Women in our study shared similar views
regarding young migrant pregnant women who carry heavy loads and work longer
hours for a living and in preparation for delivery.

The findings showed that participants had knowledge of some common medical
risks associated with negative pregnancy outcomes in Ghana. In Ghana, like many other
tropical countries, malaria is endemic, and it is known to be a major contributing factor to
stillbirths [46,47]. Medical conditions such as diabetes, candidiasis, high blood pressure,
HIV, anemia, and delayed placenta as well as lack of physical activity are also risk factors
that were identified as dangers to pregnancy and childbirth. These findings are consistent
with a study conducted in Kenya where participants identified similar conditions as threats
to positive pregnancy outcomes [48].

Our participants had a strong belief in religious-spiritual factors such as curses as
risk factors in pregnancy. These beliefs are rooted in the community and are not only
widespread among Ghanaians, but also exist in many cultures in sub-Saharan Africa. This
belief has an influence on health care choices and decisions during pregnancy and childbirth
and motivates most women to resort to herbal medicine, spiritual care (faith healing and
prayer), or a combination of medical and traditional treatments during pregnancy [12,49].
In rural Zimbabwe, for example, it has been discovered that women fear being bewitched
because they are thought to be vulnerable to witchcraft in the early months of pregnancy.
As such, they preferred to seek protection from faith healers who are believed to possess
supernatural powers to protect them and their pregnancy [50]. Similar findings have also
been observed in studies in Southern America [51] and indigenous Pilipino in Southeast
Asia [52]. Interestingly, this notion, according to the authors, is parallel to the biomedical
perspective, which describes the early months of pregnancy as the most critical period.
Unlike in many western cultures, women in Ghana fully cover their pregnancy during the
entire pregnancy period. This practice is believed to protect the pregnancy from a curse,
spell, or witchcraft [53].

5. Implications

As governments are making efforts to address the challenges of poor maternal health
outcomes, the need for research that has practical applications is essential. Our findings
revealed many issues that are relevant for maternal and child healthcare policies and
programs for low-income women in Ghana. First, the findings suggest that many pregnant
women go through psychological issues during pregnancy due to the perceived risks
associated with it. Although medical interventions such as antenatal care are important
during pregnancy, psychological support is equally important. Pregnancy induces physical
and emotional change and increases the risk of mental illness [54]. Psychological support
for women during pregnancy is therefore very important for positive outcomes. The
Ministry of Health, in consultation with other relevant stakeholders such as the department
of Social Welfare, should consider the implementation of social and emotional support
programs that can help to alleviate the emotional stress of pregnant women, especially for
poor and single women. Counseling units, specifically focusing on pregnant women, could
be set up at the maternal and childcare units of health care centers to support women who
need help.

Second, the belief that pregnant women could be cursed has implications for safe
motherhood policies and programs in Ghana. As the findings indicated, some pregnant
women use traditional medical practitioners, including faith healers, due to the belief that
they could be cursed. This does not promote safe motherhood practices and should be
addressed. Public health education must focus on explaining to women and communities
the risk and non-risk factors associated with pregnancy and childbirth, as well as correcting
misperceptions that may have a negative impact on pregnancy outcomes.

Third, the impact of poverty was a major risk factor identified by the participants.
Current socio-economic conditions in the country are having dire consequences on the poor,
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and this could seriously affect Ghana’s quest to achieve its Sustainable Development Goal 1.
Poverty among women needs serious attention through protective social interventions. The
Ministry of Health and Ministry of Gender, Children and Social Protection could partner
with community organizations, including churches and other religious groups, to augment
government efforts to reduce poverty among deprived communities.

6. Conclusions

The findings of the study revealed that low-income urban women in Ghana have
a wide range of knowledge and perceptions of risk factors for negative pregnancy and
childbirth outcomes. The women viewed pregnancy as a unique experience, but they
acknowledged that it could be affected by a host of medical and non-medical issues,
which could lead to adverse pregnancy outcomes, including negatively affecting the health
of the mother and the baby. Though the study focused on urban women, these risk
perceptions and knowledge about pregnancy and childbirth are held by many Ghanaian
women. The findings also suggest that despite efforts being made to reduce maternal
morbidity and mortality in Ghana, many pregnant women are still at risk of pregnancy-
related complications. This study therefore brings to the fore the need to employ multiple
approaches to safe motherhood programs—social, economic, religious, and psychological—
to help poor pregnant women. While these activities will reduce barriers to quality maternal
healthcare, health education should be ramped up to address superstitious beliefs as well
as cultural misperceptions about pregnancy risk factors.
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Abstract: Support needs for pregnancy-related anxiety among low-risk pregnant women remain
unclear. This study aimed to clarify the kinds of support for anxiety that women seek during
pregnancy in Japan. Data were collected in a semi-structured focus group interview involving five
pregnant women who were not in specific risk groups, recruited from three facilities in Tokyo. We
generated themes using inductive thematic analysis. This paper adhered to the consolidated criteria
for reporting qualitative research. From the data on support needs for anxiety during pregnancy,
three themes were derived: (1) seeking tailored professional support; (2) seeking continuous support
within informal relationships; and (3) seeking others’ success stories in the same situation. These
three types of support gave participants a sense of reassurance or raised concern, depending on
the situation. We proposed a model comprising the three derived themes using social cognitive
theory. We discussed how these three types of support influenced pregnant women'’s self-efficacy,
which is the core concept of the social cognitive theory. Our findings may help to plan theory-based
research and effective interventions to provide support for women'’s anxiety during pregnancy using
a population approach. Our results also demonstrated the importance of collaboration with pregnant

women in developing further research and interventions.

Keywords: pregnancy; pregnancy-related anxiety; needs assessment; social support; self-efficacy;
social cognitive theory; qualitative study; health communication

1. Introduction

Maternal mental health problems have become a major issue worldwide. Japan is no
exception, as 10-20% of mothers become depressed after childbirth [1] and many more
experience milder symptoms than depression. Support for maternal mental health should
start from the antenatal period because more than one in five pregnant women experience
anxiety or depression symptoms during pregnancy [2], which can predict the deterioration
of their mental health in the following postpartum period [3]. Support during pregnancy
may also be beneficial in terms of the feasibility of seamless care, because pregnant women
in Japan can receive about fourteen antenatal checkups at public expense [4] and have
opportunities to meet with specialists during pregnancy rather than postpartum.

To consider perinatal maternal mental health, numerous studies have explored psy-
chosocial factors, such as parenting stress and social support. There is evidence that social
support, which is considered an environmental factor in social cognitive theory [5], may be
a major protective factor against perinatal anxiety and depression [6-11]. This theory has
previously been used in the context of perinatal mental health problems [12-14]. In this
theory, self-efficacy is the core concept for cognitive factors and interacting with environ-
mental and behavioral factors [5], with one study indicating that self-efficacy for nurturing
mediated the association between social support and postnatal depression [14]. However,
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we cannot ignore the negative aspects of social support, because support that did not meet
needs was associated with an increased likelihood of postnatal depression [15]. Therefore,
we should improve our understanding of the needs of pregnant women to ensure the
provision of effective support in terms of mental health.

Multiple factors can lead to perinatal mental disorders, and it is difficult to identify
high-risk individuals; therefore, a universal approach for preventing the deterioration of
maternal mental health that extends beyond identified-risk groups is crucial. Previous
qualitative studies have explored and clarified needs in medical situations among pregnant
women, leading to one review which indicated that routine antenatal services might help
only a small proportion of what matters to pregnant women without identified risks [16]. If
routine antenatal services are not enough to help pregnancy-related anxiety, it is important
to identify what kind of support pregnant women seek and what level of satisfaction and
dissatisfaction they have in their daily lives in terms of their anxiety; however, at the present
time, such details remain unclear.

We conducted this pilot study to explore pregnancy-related anxiety and support
needs for anxieties among women residing in Japan, regardless of their specific risks. We
believe these findings may be useful to conduct further quantitative studies and generate
instruments or programs for a universal intervention to support pregnant women in Japan
in the future.

2. Results
2.1. Participants” Characteristics

The participants’ mean age was 31.8 years (range 27-36 years), and the mean gesta-
tional period was 28 weeks (range 23-33 weeks) at the time of the interview. Four of the
five women were expecting their first baby. All participants were married and living with
their husbands. All participants had completed university education and were working
(Table 1).

Table 1. Participants’ characteristics.

Age GA Number Number Economic  Prenatal Deliver
Participant (Yeirs) (Weeks) Facility of of IVF Job Education Comfort Class at Same Risk
Deliveries ~ Abortions Facility
A 34 31 Hospital 0 0 Yes Full-time University Some Yes Yes NA
worker
B 29 24 Ul? Lversity 0 0 No Full-time University Not much No Yes Been abused
ospital worker
C 3 33 Clinic 0 2 Yes  COMIaCt  pyiersity Notmuch Yes No Fibroid
worker
D 36 23 Hospital 1 3 No  Fulltime iy iversity Notmuch No Yes NA
worker
E 27 31 Clinic 0 0 No  Fulltime iy :ersity Notmuch Yes No NA
worker

GA, gestational age; IVE, in vitro fertilization.

Participants expressed various anxieties based on their personal background and by
hearing other participants’ narratives. Table A1 shows the coded anxieties of this focus

group.
2.2. Support Needs

We found three themes that described women’s support needs for anxiety during
pregnancy.

1.  Seeking tailored professional support;
2. Seeking continuous support within informal relationships;
3. Seeking others’ success stories in the same situation.

Table 2 shows the three derived themes with supporting quotes. The women'’s positive
affects, derived from having received support that met their needs or was more than they
expected, were coded as positive examples. Experiences where support for their needs was
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lacking (including negative affects caused by the support they received) were coded as
negative examples.

Table 2. Themes and supporting quotes.

Themes Affect Supporting Quotes
Well ... the doctor at the clinic, and also the nurses and the receptionists, I like the way they
. behave towards myself, and I go to the checkups every time with a good feeling, well, I
Positive . . - . .
. . think I feel this way maybe because there is nothing wrong with my baby now, but I am
Seeking tailored

professional support

very thankful that I can go to the checkups with a happy feeling. (Participant C)

Well, as it turned out, it was okay, but should I search on Google? I didn’t get much

Negative guidance on what and how much I should do in detail ... so I was a bit confused.

(Participant B)

Seeking continuous
support within
informal relationships

Well, now that I'm on maternity leave, I have more time to spare, so I've been going to see
my friends around me ... well, just going to see friends like who have children or who

Positive have recently born babies, well ... listening their opinions or ... I wonder ... just by
talking with them, yes, I think I was able to relieve a lot of my worries. (Participant A)
Well ... when I was pregnant with my first child, my husband always said something like

Negative that it would be fine if the baby was born healthy and without a physical defect, but that

made me feel really anxious, and I thought “Please don’t say things like that anymore.”
(Participant D)

Seeking others’
success stories in the
same situation

Let me see ... I did a lot of research on the Internet in English and so on, to find people who

Positive  experienced bleeding, and when ... I read the stories of people who had done well, I was a

little relieved ... (Participant B)

There’s a lot of information on the Internet that says [your partner] should quit smoking,
but if I force him to do so, it might cause discord in my family, that’s one of the things that

Negative happens ... so, in that respect, I recently would like to know positive feedback like what

measures are taken by those who have husbands who smoke, or how their children grew
up well even though they could only get this level of cooperation. (Participant E)

1 Participants’ narratives were translated into English for this publication.

2.2.1. Theme 1: Seeking Tailored Professional Support

In the professional sector, participants did not expect experts to only be involved with
them in a manualized way. They wanted experts to see them not as “a pregnant woman”
but as “myself”. This did not have to involve difficult technology, as participants indicated
that simple measures such as a friendly attitude toward “me”, talking to “me”, or listening
to “my” minor physical problems and gaining a sense of the professionals’ involvement
was helpful.

In fact, it’s like ... when I gave birth, the people around me were ... well ...

only the midwives and the doctors, so I felt very reassured, and the doctors
and midwives who were there and kept calling out to me were of course much
more powerful than the stories I had heard. That’s right. It was very reassuring.
(Participant D)

Participants also expressed concerns about the professional sector, such as unclear
explanations by medical professionals, uncertainty, and lack of options that allowed them
to focus on their values, even if there was insufficient evidence. Beyond the manual or
guideline, they needed guidance on how to bridge the gap between the scientific evidence
of “correct answers” and their own real-world situations.

I tried to talk to a nurse or a doctor at the hospital about such things [partner’s
smoking], but all they said was that I should definitely stop him from smoking
... (Participant E)
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2.2.2. Theme 2: Seeking Continuous Support within Informal Relationships

All participants agreed on the value of the existence of continued support within infor-
mal relationships. They especially valued support from people from the same generation
who had previously experienced pregnancy or childbirth. Because of their high expectation
of such support, one participant expressed concern about the lack of it.

I'don’t have any friends who are pregnant or have children, so I don’t really have
anyone to talk to about something ... like events during pregnancy, I guess I'm a
little nervous about it. (Participant B)

Participants could get new information and felt reassured by just talking within such
relationships without any specific purpose. Participants indicated they could talk easily
and honestly within such relationships about what they hesitated to talk to experts about
(e.g., weight gain during pregnancy and fear of childbirth).

When I'm in the hospital, I feel a bit rushed and I don’t feel like I can take my time
to talk to the doctor, so I tend to ask [another] mother who is ahead of me such
things about the pain of childbirth and daily life after childbirth. (Participant C)

Participants also reported encountering unexpected information or messages within
informal relationships that they did not want.

My number of gestational weeks is now 33, so I can’t run any more tests of a
definitive diagnosis at this week, well, like NIPT (noninvasive prenatal genetic
testing). I'll tell you what ... oh, I guess I should have taken it, although I can’t
take it anymore, when I've heard that my friend who is also pregnant got it, | was
a little worried that maybe I should have taken the test, well, I made my own
decision, but I think I [will] have anxiety about whether my decision was right
all the way until my baby is born. (Participant C)

In particular, they valued support from their friends and relatives rather than cohab-
iting family, perhaps because they wanted “reasonable” nosiness. Some participants felt
worried and anxious about the excessive involvement or indifferent attitudes of partners.

My husband is a smoker, and we’ve talked about it, but the results haven’t been
to my satisfaction ... (Participant E)

2.2.3. Theme 3: Seeking Others’ Success Stories in the Same Situation

Most participants sought information about “success stories” of other people in the
same situation, especially in their trouble. To seek this support, they often chose sources
that did not have limitations in terms of time or access (i.e., the Internet, social networking
services, and magazines), because information from people around them was not enough.
They wanted to read or hear such stories at their convenience.

Well, I'm not sure if I can really take care of my children properly ... of course
my niece and nephew are cute but ... yes, this is my first baby so I guess I'm a
little nervous about having to raise my baby day in and day out by myself, so

. although I think the only way to solve it is to have a baby and raise it, I've
been looking at pictures of cute babies on the Internet, or been reading blogs,
by those things I can think babies are pretty cute, and it’s kind of comforting.
(Participant E)

Participants with concerns sought answers and solutions, even if they were not medi-
cally correct. Information biases, text-based one-way information, and inaccurate informa-
tion in this type of support could damage participants physically and emotionally.

(By reading information about non-evidence-based treatments on the Internet)
Well, that’s the emotional part, the bleeding may not be treatable, but if I receive
some kind of treatment, and it might be good for my baby ... that would make
me feel like I'm doing my best, it’s better than doing nothing ... on the contrary,
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I'was doing nothing and just waiting to see what happens ... oh, well, I think I
was more worried. (Participant B)

2.3. Proposed Model

Based on our findings, we proposed a model of the needs of support for anxiety among
pregnant women (Figure 1). Pregnant women in the focus group sought three types of
support: tailored professional support; continuous support within informal relationships;
available success stories.

Tailored
professional
support

]

Pregnant
women

® N

Continuous
support within
informal
relationship

Available
success
stories

Figure 1. Needs of support for anxiety during pregnancy. White circles: type of support; Black
arrows: needs.

In our study, participants sought these three types of support based on their individual
preferences and environment. They used different types of support depending on their
situation. To paraphrase using the Figure 1, black arrow thickness varies and fluctuates
among individuals.

When it comes to normal checkups, I don’t really have that much to talk about
... In other words, I thought that it would be easier to ask someone closer to me.
(Participant D)

Some participants relied on online information when they could not solve their own
problems by talking to experts or to the people around them.

At first, I was very shocked, it is my first pregnancy, and no way, I was told that
there was a possibility of a miscarriage. After that, I talked to the doctor about
various things, let me see, like how likely it was, I asked a lot of questions about
such things, but I was said the doctor didn’t know ... After I went home, I did a
Google search and then it said that in my case, almost 100% my baby was going
to be miscarried, so my shock got worse. (Participant B)

3. Materials and Methods

We used a narrative research design, whereby researchers study the lives of individuals
and ask them to provide stories about their lives [17]. We conducted a semi-structured
focus group discussion with pregnant women to explore a specific set of issues [18]. This
is considered a useful method to elicit information on patient priorities and needs, with
the aim of improving the quality of healthcare by collecting rich and detailed data in an
interactional group structure [19,20]. One or two focus groups are said to be sufficient
in exploratory studies [20], therefore we planned to conduct one focus group involving
4-12 women to analyze data over time [18]. This study adhered to the consolidated criteria
for reporting qualitative research (COREQ) [21].
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3.1. Participant Recruitment

This pilot study used convenience sampling to rapidly recruit participants for the fol-
lowing quantitative survey. To ensure that we recruited women from various backgrounds,
this study was conducted across three facilities in Tokyo, Japan: a university hospital, a
hospital, and a clinic. The university hospital is a regional perinatal center that manages
normal and painless deliveries as well as high-risk pregnancies (e.g., maternal compli-
cations and fetal diseases). The hospital is also a regional perinatal center and manages
various delivery types, including socially high-risk women, but does not deal with painless
deliveries. The clinic only conducts pregnancy checkups and does not manage deliveries.
Women who were pregnant, living in Japan, and fluent in Japanese were eligible for this
study. In October 2020, the first author or research collaborators (obstetricians/midwives)
approached eligible women who visited each facility face-to-face (e.g., “Would you like to
talk about your anxieties during pregnancy?”) and introduced this study using an infor-
mation leaflet. The leaflet included a QR code that led to the first author’s email address
for further explanation, which was conducted face-to-face or in an online meeting. Of the
11 women who were approached and informed about this study (including the rationale)
by the first author, eight women agreed to participate. Three women declined to participate;
one did not want to show her home online; one believed that the research was useless
and that policies (e.g., improving nursery schools) were the only support she needed; and
the reason given by the third woman was unclear. After recruitment, three more women
dropped out because of emergency hospitalization, schedule inconvenience, and inability
to be contacted; therefore, we conducted a focus group with five women.

All participants provided written informed consent to participate in the study and to
the publication of this paper. Each woman received a JPY 2000 (USD 20) gift certificate after
the interview as a gesture of appreciation for their time. This study was approved by the
Institutional Review Board of The University of Tokyo (approval code: 2020154NI).

3.2. Interview Procedure

Before the interview, we collected the participants” demographic information using
an online questionnaire. This information included marital status, cohabiting family, job,
education background, economic comfort (four-point Likert-scale; almost none to pretty
much comfortable), and participation in any prenatal education class. Other information
was collected from their medical records (age, expected delivery date, number of past
deliveries and abortions, infertility treatment, planned delivery facility, and identified risk)
by research collaborators at each facility.

The semi-structured focus group interview was held in an online meeting room (Zoom
meetings: https:/ /explore.zoom.us/ja/products/meetings/ (accessed on 2 February 2023))
to prevent infection during the current COVID-19 pandemic. The first author (female, MD,
MPH) had conducted in-person medical interviews with pregnant women for seven years
as an obstetrician. She felt challenged that the anxieties of pregnant women were unable to
be fully addressed in their clinic visits. Therefore, this author facilitated the interview but
concealed her occupation. Only the participants and the facilitator were present during
the focus group. Following established focus group interview procedures [20], we created
the goals of this pilot study: (1) to identify the needs of pregnant women without specific
risks regarding the support that can be provided for their anxieties during pregnancy; (2) to
get some idea and information from participants which lead to support and initiatives
that pregnant women want to participate in. We designed guidelines and semi-structured
questions for the interview based on these goals. The interview began with the general
question, “Do you have any anxieties about this pregnancy or childbirth?” followed by
us showing them a developing scale about pregnancy-related anxiety and discussing it.
After clarifying and sharing each participant’s anxieties during pregnancy, the facilitator
gave semi-structured questions such as: “How are you dealing with your anxieties?”;
“Do you want to share your anxieties with someone else?”; “How much are you satisfied
with support during pregnancy?”; and “What are you satisfied or dissatisfied with?”
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The facilitator took field notes throughout the interview with particular attention to the
speaker’s tone of voice and to the facial expressions and physical posture of speakers and
listeners. The interview was audio- and video-recorded and lasted around one hour. Repeat
interviews were not conducted because we intended to hear narratives of pregnant women
in real time and all participants were no longer pregnant after data analysis.

3.3. Data Analysis

The unit of analysis was the individual who was pregnant. The first author transcribed
the audio recording verbatim immediately after the interview. Participants’ facial expres-
sions and physical actions (e.g., nods, laughter, and raising their hands) were captured by
the video recording and added to the transcript in words. The transcript was returned to
participants for comment, with no corrections necessary. We applied inductive thematic
analysis as proposed by Boyatzis [22]. The first author read the transcript carefully and
repeatedly, and then coded it manually irrespective of the goals of the interview. The
unit of coding was one sentence of the transcript. All derived codes were labeled with
definitions and recorded in Microsoft® Excel® for Microsoft 365 MSO (version 2212 build
16.0.15928.20196) 64 bits as a code book. After coding, all similar codes were identified and
grouped. Next, the first author and the second author (who had experience of qualitative
studies) discussed the data in order to generate themes focused on the types of support
participants wanted or perceived as helpful. Thematic codes were generated with con-
sideration for the conditions proposed by Boyatzis, such as clear definitions, conditions
for inclusion/exclusion, and specific positive and negative examples [22]. We classified
codes as “positive” or “negative” focusing on the speaker’s affects. Finally, the thematic
codes were adapted to all derived codes. Codes that were judged to be irrelevant for the
goals of the interview (e.g., anxiety about some specific risks) were then removed from the
analysis. The first author wrote a report of the overall analysis and discussed the generated
codes and themes among authors to reach a consensus. This report was returned to all
participants, and no objections or changes were made. Two weeks after the final coding,
the first author repeated the coding using non-marked transcripts. Minor inconsistencies
were modified through discussion. All coding procedures were recorded in the code book.

4. Discussion

We extracted three types of support needs for anxiety during pregnancy based on the
perceptions of the focus group participants: tailored professional support, mainly from
the medical field; existence of informal relationships, especially with those in the same
situation with adequate influence; and successful examples that could be easily accessed.
With these three types of support, participants could have both positive and negative
feelings depending on their situation. Even if there was an apparent supply of support, the
support was not always appropriate for their needs.

To achieve positive pregnancy experience, the previous review questioned the ten-
dency of routine antenatal care which focused on biomedical tests and treatment [16].
Pregnant women mostly sought healthcare support, such as access to healthcare services
and experiences within medical/healthcare settings (i.e., positive interpersonal relation-
ships with providers, skills and competencies of providers, and getting physiological,
biomedical, and behavioral information) [16]. While our study also showed that the in-
volvement of professionals can be both a positive and negative emotional experience for
pregnant women, it also suggested that what they are looking for may differ depending
on the place and person of support supplied. In other words, while they naturally sought
biomedical tests and treatments from professionals, the degree to which they sought psy-
chological support from professionals varied from person to person; some women were
likely to turn to professional support, while others were more likely to turn to other sources,
possibly due to the nature of their concern or because of a previous experience of seeking
but not getting support. Our study covered both support in medical situations and their
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experiences in daily life to highlight their preferences and conflicts, details which have
been difficult to ascertain in previous reviews and quantitative studies.

4.1. Theoretical Implications

Bandura outlined four factors that influenced self-efficacy: (i) previous experiences;
(ii) vicarious experiences; (iii) verbal persuasion; and (iv) emotional arousal [23]. From this
perspective, self-efficacy is developed by one’s own experiences and by seeing successes
and failures of other people (vicarious experiences). Verbal persuasion, which encompasses
direct encouragement from a trustworthy person, is also effective in building self-efficacy.
The three themes extracted in this study corresponded to two of Bandura’s four factors
(vicarious experiences and verbal persuasion). In other words, pregnant women in this
study may have acted or sought support for building their self-efficacy. Therefore, the self-
efficacy of pregnant women may be improved by creating a desirable support environment.

Our proposed model (Figure 1) suggests pregnant women can build their own self-
efficacy if they can obtain the three types of support that meet their needs. However, the
impact of support on self-efficacy may vary by the type of support, because each of Ban-
dura’s four factors has a different strength of impact on self-efficacy in various fields [23,24].
In addition, people appear to live in their own unique psychological world [23]. In other
words, each person perceives, understands, and remembers events through their own
unique “lens” [25]. The types of support to offer and focus on therefore depend on the
unique lens of that individual. As seen in our study, pregnant women may choose (and
change) the type of support they rely on based on their preferences and experiences. There-
fore, to support every pregnant woman, interventions covering all three directions may be
needed.

4.2. Practice Implications

The benefits and best methods of education or support programs during pregnancy re-
main unclear for a few reasons: it is difficult to conduct high quality research (e.g., random-
ized, controlled trials) in this population because of ethical considerations; and previous
studies were conducted for various purposes using different methods [26]. Our findings
also indicated that intervention with a single type of support may not be effective, which
may explain the inconsistent results previously reported [26].

As in a previous review [16], the present study found examples in which pregnant
women’s needs were not met in the professional sector. Our results indicated that profes-
sional support has different functions from other types of support (e.g., friendship) because
pregnant women may hesitate to talk about all of their concerns with experts. Consistent
with the review that found that the provision of relevant, appropriate and timely infor-
mation was a key factor in positive pregnancy experience [16], our study suggested that
accurate descriptions, specific measures to resolve troubles, and reliable sources of informa-
tion should be provided in the professional sector. Pregnant women may also need to share
their values with professionals during treatment decisions and lifestyle transformations.

All participants in this study perceived the value of support from other experienced
mothers, even if there were some disadvantages in encountering unexpected support.
Although the lack of close relatives and friends with whom to talk and share similar
problems was reported to predict the deterioration of mental health among pregnant
women more than a decade ago [27], the present study revealed that not all pregnant women
had such support. Previous interventions of lay-person-offered support only investigated
the effect against adverse mental health outcomes (e.g., depression) among high-risk
women [28]. However, our study suggested that such support may be theoretically effective
for improving self-efficacy among pregnant women, regardless of specific risks. From
the perspective of either vicarious experiences or verbal persuasion, further studies and
interventions should be planned to connect anxious pregnant women with women who
have had similar experiences to share real-life success or failure stories. In terms of informal
relationships, it is worth noting that the present study found only negative statements
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about support from partners. Participants wanted support from their husbands. However,
if their needs were not met, they may have remembered this as a negative experience
that conflicted with the perception that they deserved support from their husbands. A
systematic review found that marriage or cohabiting with the baby’s father had no effect
against maternal depressive symptoms after controlling for potential confounders [29],
and support from partners that did not meet needs could raise the risk [15]. Education or
support programs during pregnancy should therefore include pregnant women'’s partners.

As most women of reproductive age have smart phones and can easily access the
Internet anytime and anywhere in Japan, online information has become a big source of
support among pregnant women. Our study supported the previous finding that pregnant
women often gained reassurance from other people’s experiences online [30]. However,
many pregnant women also felt scared by the information they read online [31]. We
encountered similar cases in this study where participants were psychologically damaged
by online information. Our study also indicated that pregnant women may be confused by
information that may not be accurate. To offer effective support to any pregnant women in
Japan, it may be valuable for professionals to create or recommend reliable websites from
which women can find correct and unbiased information or read about other pregnant
women'’s experiences.

Several limitations of this study should be acknowledged. First, although this study
was conducted as a preliminary study to identify meaningful variables in the following
large observational study, our findings were based on one focus group and additional focus
groups may find other themes or key concepts. Although one or two focus groups are
said to be sufficient in exploratory studies [20], we should use these results as a starting
point to know what support needs may be needed during pregnancy in today’s local
Japanese context and should evaluate them in the next quantitative phase in a larger
sample. Comparing this study with focus groups in different samples would also bring
meaningful insights in the future. Second, by using convenience sampling, we might have
failed to capture important perspectives from hard-to-reach women [32]. Although we
tried to recruit a heterogeneous group, we found that some of the items we considered were
homogeneous (such as parity, educational background, and marital status). A possible
explanation for this was that this study was conducted in the urban area. Even though
some items appeared to be homogeneous, all participants had different backgrounds that
could not be measured. The results of this study would be helpful for considering better
support in the urban areas in Japan or for populations with similar backgrounds, such as
newly pregnant women. Further studies are needed to explore the other targeted groups
that have different characteristics from our study. Third, the information leaflet used in
recruiting the participants might have encouraged more anxious women to participate
and therefore this study was not representative of the needs among pregnant women in
Japan. However, gathering parties who have some opinions can stimulate discussion in
focus groups and yield rich data. Despite these limitations, to our knowledge, this was the
first report in the last decade of a focus group exploring support needs for anxiety during
pregnancy among women without specific risks in an economically prosperous country.

5. Conclusions

Using a focus group among pregnant women without specific risks, we found three
types of support needs for anxiety during pregnancy: (1) seeking tailored professional
support; (2) seeking continuous support within informal relationships; and (3) seeking
others’ success stories in the same situation. We proposed a model of needs of support for
pregnancy-related anxiety backed up by social cognitive theory. Because an individual’s
needs for each type of support may be influenced by their preferences and circumstances,
professionals should be aware of all three types of support when considering effective
universal support for pregnant women’s mental health. Further research and interventions
should also consider the narratives and collaborate with pregnant women, because a
unilateral supply of support may cause negative feelings in pregnant women.
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Appendix A

Table Al. Coded anxieties and supporting quotes.

Anxiety Codes

Supporting Quotes !

Anxiety from Pregnancy Itself

From confirmation of pregnancy = BeforeI felt ... the fetal movement, I was very anxious if my baby would be okay after I lost

to feeling fetal movement

my morning sickness and entered the stable period, conversely. (Participant D)

Prenatal testing

I'made my own decision (not to take prenatal testing), but I think I [will] have anxiety about
whether my decision was right all the way until my baby is born. (Participant C)

Childbirth

As for my next concern, it is the first time I have given birth, so I am starting to feel a little
scared about ... childbirth. (Participant A)

Lack of preparation for
childbirth and postpartum

The new anxiety that emerged was, as (Ms. G.) said, about what preparations I should make,
whether there is anything I am missing or not, what and what timing I should prepare for the
birth ... I'was starting to feel anxious about the birth? ... little by little ... (Participant C)

Postpartum attachment
formation

Well, I'm not sure if I can really take care of my children properly ... of course my niece and
nephew are cute but ... yes, this is my first baby so I guess I'm a little nervous about having to
raise my baby day in and day out by myself ... (Participant E)

Personal characteristics

After miscarriage experience

My first child is four years old now, well, I'm four years away (before this pregnancy) and I had
three miscarriages during that time ... well ... I was not anxious at all when I had my first
child, but now that I experienced those miscarriages ... I am always wondering ... if my baby
will be really okay. (Participant D)

Whether the pregnancy after
infertility treatment can
continue

(Like Ms. A,) I too had gone through infertility treatment, and since I had already gone through
the full course of treatment, I was finally able to conceive on my third IVF cycle, so to be honest,
I was more worried about whether this pregnancy would actually be successful than I was
worried about the corona (COVID-19) disaster ... (Participant C)

Complications during
pregnancy

At first, well, I was in great shock . .. it was my first pregnancy, and I was told that I might have
a miscarriage, which I didn’t expect ... (Participant B)
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Table A1. Cont.

Anxiety Codes Supporting Quotes !

Environment surrounding individuals

I'was a little young when I’ had my first miscarriage, and I felt like a tragic heroine when I had a
miscarriage ... the doctor’s response was not very good, and I blamed it on the doctor and

Facilities and medical staffs became displeased with the clinic ... Thad such experience of being tossed around by the
hospital ... so I am wondering what kind of criteria people use to choose a clinic, not just the
proximity to their homes. (Participant C)

If I impose it (the smoking cessation) [on my husband], it will make my family unhappy, and so

Home environment on... (Participant E)

Well, I couldn’t tell people at work (about my pregnancy) because of that (anxiety about

Workplace miscarriage), and I finally reported it ... recently. (Participant D)

Of course, the world is getting so bad right now with corona (COVID-19) infections and things

Outbreak of COVID-19 like that, so I was afraid of that ... (Participant B)

IVE, in vitro fertilization; COVID-19, coronavirus disease 2019. ! Participants’ narratives were translated into
English for this publication.
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Abstract: The perinatal period may represent a particularly challenging time for expecting parents. Pre-
vious studies have highlighted an association between several perinatal risk conditions (e.g., childhood
maltreatment, poor social support, and stress levels) and the development of psychopathological symp-
toms in pregnant women, especially depression symptoms. The current study examined the effects of
psychosocial risk factors (childhood maltreatment, poor social support, and stressful events) on anxiety,
depression, perceived stress, irritability /anger, relationship problems, psychosomatic symptoms, specific
physiological problems, and addiction/at-risk behaviors. Sixty-one pregnant women (age range = 24-45)
participating in a larger study completed questionnaires about childhood maltreatment (CECA Q.),
Maternity Social Support Scale (MSSS), questionnaire on stressful events, and the Perinatal Assessment
of Maternal Affectivity (PAMA) during their pregnancy. Results from regression analysis indicated that
the presence of childhood maltreatment predicted elevated depressive symptoms, elevated irritability
and anger, and elevated relationship problems. Further, stressful events in the year prior to pregnancy
predicted elevated psychosomatic symptoms during pregnancy. No other significant associations were
found. In this study, traumatic childhood events were strongly associated with mental health symptoms
during pregnancy. This is an important finding that suggests the importance of screening and targeting
psychotherapeutic interventions for vulnerable women during pregnancy.

Keywords: childhood maltreatment; social support; stressful events; psychopathological outcomes;
pregnancy

1. Introduction

The perinatal period, which is typically defined as from the beginning of pregnancy
to one year after childbirth, is associated with major physiological and emotional changes
related to pregnancy, childbirth, and the care of a newborn. Such intense changes can make
the transition into parenthood a time of vulnerability for mothers and fathers. During
gestation, caregivers are required to reorganize their internal experience and begin to
change their identity to accommodate their new role as parents [1,2]. Pregnancy is usually
defined as a generally positive and joyful time for most; nevertheless, there may also be
severe stressors associated with the physical, emotional, and cognitive changes that affect
women in the prenatal period [3]. These stressors may be exacerbated by recall of one’s
own childhood caregiving experiences [4,5].

As research has shown, experiences of childhood maltreatment can have long-term nega-
tive consequences on adult health [6-10]. Childhood adversities typically refer to a wide range
of negative early experiences, including physical, sexual, and emotional abuse; physical and
emotional neglect; exposure to domestic violence; the presence of a family member with men-
tal illness and / or substance abuse problems; bullying; parental death or loss; serious accidents
or injuries; and extreme poverty [10]. Among all experiences of childhood adversity, research
has demonstrated a strong link between experiences of childhood maltreatment and several
psychopathological conditions in the lifespan, such as post-traumatic stress disorder, suicidal
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and self-injurious behavior, depressive symptomatology, personality disorders, substance
abuse, somatization, anxiety, and dissociation [6]. Considering the possible explanations of the
association between childhood maltreatment experiences and psychopathological conditions,
psychodynamic models highlight how experiences of childhood maltreatment can threaten
fundamental human needs to belong and to create positive relationships, which are scaffold-
ing for the development of self-worth and security feelings [11,12]. Given the importance of
early nurturing bonds, traumatic experiences within the relationship between parents and
their child can lead to the damaged development of all future relationships, including that of
maltreated individuals with their offspring [13].

A growing body of research has shown interest in studying the relationship between
childhood maltreatment and adverse psychological outcomes specifically during preg-
nancy [14,15]. The long-term consequences of early traumatic experiences are a serious
public health concern. Therefore, identifying sensitive life periods when childhood maltreat-
ment consequences are most salient may lead to successful intervention efforts. Research
has shown that the perinatal period is one such sensitive time point [16].

In line with the attachment theory and psychodynamic models, the perinatal period is
a time during which the negative effects of childhood maltreatment can manifest [13,14]. In-
deed, early adverse experiences, particularly those of abuse and neglect, may be reactivated
by the transition process to motherhood, potentially eliciting emotional and psychological
responses associated with those experiences [17,18]. To confirm this theory, an interesting
longitudinal study compared psychological distress in a group of pregnant and non-pregnant
adolescents. Findings highlighted that early traumatic experiences can be considered pre-
dictors of psychopathological conditions among pregnant and parenting adolescents but not
among nulliparous adolescents [19]. During pregnancy, emotional distress such as depression
may be caused by recall of childhood maltreatment, which can elicit trauma-related thoughts
and feelings [20,21].

Women who have experienced abuse in childhood may therefore be at particularly high
risk for the development of psychopathological conditions such as post-traumatic stress disorder
and post-partum depression during pregnancy and the postpartum period [22-25]. A recent
systematic review of the empirical literature on the relationship between maternal histories
of childhood maltreatment and perinatal mood and anxiety disorders revealed strong trends
of association between adverse early experiences and perinatal depression, as well as post-
traumatic stress disorder [20].

Research highlights that early traumatic experiences not only may affect mothers’
psychological well-being during the perinatal period but also may have potential negative
implications for their offspring’s health and development. Indeed, strong associations were
found between maternal psychological distress and increased risk for preterm birth, low
birth weight, poor health, and other pregnancy and birth complications [26-28]. Moreover,
evidence suggests that exposure to maternal psychopathology during the perinatal period
also may have detrimental effects on the cognitive, behavioral, and emotional development
of offspring, increasing the risk of psychiatric disorders in the adolescence and early
adulthood of offspring [29,30].

The aforementioned studies show that pregnancy is a sensitive window during which
to act promptly to avoid possible negative consequences for women and families. Among
possible negative effects, previous studies have focused mainly on postpartum depression
and have shown that it is associated with serious emotional distress, important social
and occupational impairments, and increased healthcare utilization [31]. Postpartum
depression may also affect women’s parenting functioning and couples’ relationships [32].
The potential link between a history of abuse and maternal depression during pregnancy
has been less investigated [33] despite evidence suggesting that prenatal depression and
postpartum depression may have similar negative effects and that pregnant women with a
history of early traumatic experiences can manifest severe depression symptoms [34,35].
Further, as evidenced in some studies, almost 50% of women experience continued prenatal
depression in the postnatal period [36,37].
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For this reason, assessment during pregnancy is necessary to immediately detect, treat,
and reduce depressive symptoms, as well as other forms of psychopathological distress [38,39].

Besides the serious negative consequences of childhood maltreatment, several risk
factors associated with prenatal and postpartum psychopathological distress (anxiety,
relationship, or psychosomatic problems), such as low social support and stressful life
events, have been detected [40].

Knowing and understanding predictors of psychological negative conditions in preg-
nancy is crucial to avoid negative consequences for parents and children. One of the major
obstacles to implementing effective prevention programs is inadequate programs for the
early identification of women who are at risk of suffering from psychological problems dur-
ing pregnancy and postpartum [41]. This situation has often left such disorders undetected
and untreated or only detected at an advanced stage [42]. In this study, a wider range of
potential risk factors (such as childhood abuse, lack of social support, and stressful events)
for psychopathological outcomes was examined.

The current study aimed to present preliminary findings of larger ongoing research
to garner a better understanding of the associations between potential risk factors and
mental health outcomes in a sample of pregnant women. Targeting the risk factors of
future mothers may help to reduce mental health problems for women, improve pregnancy
outcomes, and offer a better family environment for children.

2. Materials and Methods
2.1. Procedure and Participants

Participants in this study (N = 61) comprised a convenience sample of Italian pregnant
women. Eligibility requirements included the following: (a) being pregnant, (b) being
at least 18 years of age, and (c) having the ability to understand and speak fluent Italian.
Eligible participants provided informed consent after being provided with a thorough de-
scription of the purpose of the project. Following informed consent, participants completed
a battery of self-report measures on their smartphone or computer/tablet. The project
was conducted in accordance with the Declaration of Helsinki, and the protocol was ap-
proved by the Department of Psychology, Educational Science and Human Movement at
the University of Palermo (V.8_22/05/2022).

Participants were recruited through the active involvement of birth centers and local
health services and health workers (e.g., gynecologists, obstetricians, etc.); formal and infor-
mal birth support networks; and the posting of fliers in public healthcare service locations,
hospitals, community prenatal clinics, and social service agencies serving pregnant women.

2.2. Measures

- Questionnaire on sociodemographic characteristics and pregnancy-related variables:
an ad hoc questionnaire used to collect primary information such as date of birth,
marital status, education level, gestational age (in weeks), primiparity (first pregnancy
or not), other children, information on the current pregnancy (single/twin, high/low
risk), and whether they were currently romantically involved with a partner. Further
questions assess the presence of psychological distress (depression, anxiety, etc.) before
the current pregnancy.

—  Stressful Events in the Previous Year: a 15-item questionnaire assessing any stressful events
that occurred in the previous year (economic problems, illness of a loved one, change
or loss of work, etc.) through dichotomous questions. A final single item assesses the
impact of reported stressful events (none, mild, medium, and strong levels).

- Maternal Social Support Scale (MSSS) [43]: The MSSS is a 6-item, 5-point Likert-type
rating scale that measures perceived social support (i.e., friendship network, family
support, help from spouse/partner, and conflict with spouse/partner). The total possible
score is 30, with cutoff points suggested by Webster [43] as follows: 0-18 (low social
support), 19-24 (medium support), and >24 (adequate support). The MSSI showed good
psychometric properties.
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—  Childhood Experience of Care and Abuse Questionnaire (CECA.Q) [44]: a self-report mea-
sure designed to collect information concerning adverse events occurring before the
age of 17 years. These experiences include physical abuse by the main mother and
father figures, sexual abuse by any adult, parental antipathy (hostility, rejection, or
coldness), and emotional or physical neglect (defined in terms of a parent’s disinter-
est in material care, health, schoolwork, and friendships). It thus combines classic
traumatic experiences with negative bonding experiences with each caregiver. This
measure is considered the gold-standard measure for childhood experience assess-
ment, and it has satisfactory levels of test-retest reliability and concurrent validity.

—  Perinatal Assessment of Maternal Affectivity (PAMA) [45]: The PAMA is an 11-item
screening instrument used to assess perinatal maternal affective disorders. The first
eight items deal with the following dimensions: anxiety, depression, perceived stress,
irritability /anger (irritability, hostility, arguments with others, and anger attacks),
relationship problems (including couple, family, friends, and at work), abnormal
illness behavior (somatization, functional medical syndromes, chronic pain syndromes,
and hypochondriac complaints), physiological problems (with sleeping, eating, or
sexual desire), addictions (smoking, drinking alcohol, taking drugs, gambling, and
compulsive use of the Internet), and other risky behaviors (such as driving at high
speed, dangerous sports, or taking unnecessary risks at work). The last three items
are questions relating to motherhood and cultural factors. The questions are: “Do you
think your answers to these questions are related to being, or becoming, a mother?
If “YES” or “Possibly”, in what way?”; “Do you feel happy or content with being, or
becoming, a mother?”, and “Are there other questions, or words, that would be better
to describe how you have been feeling over the past two weeks? If “YES”, please
describe”. A self-rating of 0-3 is elicited for nine scaled items, with a total maximum
score of 27. A higher score indicates a greater risk for an affective disorder.

2.3. Data Analysis

All measures were scored according to published guidelines, and basic descriptive
statistics were calculated. The associations between potential risk factors and specific types
of psychopathological distress were examined using binary linear regressions. In each
case, the independent variables were, the CECA Q. dichotomic score, MSSS total score, and
the presence of stressful events in the last 12 months; dependent variables included the
different PAMA subscales (e.g., anxiety, depression, relational problems, etc.). All analyses
were carried out using SPSS version 28.0 (SPSS Inc., Chicago, IL, USA). The significance
level was determined as 0.05.

3. Results
3.1. Sample Characteristics

The study population consisted of 61 Italian pregnant women, mainly from central (47.5%)
and southern Italy (44.3%), aged between 24 and 45 years old. Most of the pregnant women
were married or lived with their unmarried partner (91.8%), had a university degree (72.2%),
and had paid work (85.2%). Only 18% of the sample reported a low economic state, whereas
the rest of the sample reported an average (57.4%) or medium-high economic status (24.6%).

As regards current pregnancy, most participants had a planned pregnancy (86.9%),
72.1% of women were primipara, and 57.4% were in the third trimester.

From a clinical perspective, 82% of women reported a low-risk pregnancy, 81.3%
reported no pharmacological treatment for psychological disorders, 83.6% had chosen a
private gynecologist, and 54.1% attended childbirth preparation training.

A proportion of 65.3% of participants did not have a history of abortion, voluntary
interruptions of pregnancy, perinatal death, or high-risk pregnancies. Table 1 indicates the
main participant information.
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Table 1. Characteristics of the study population (N = 61).

Variable n %
Age

45-37 years old 18 29.5
36-30 years old 31 50.8
<29 years old 12 19.7
Country: Italy

Northern 5 8.2
Central 29 47.5
Southern 27 44.3
Education

Primary school 1 1.6
High school diploma 16 26.2
University degree 22 36.1
Postgraduate degree 22 36.1
Employment status

Unemployed 4 6.6
Housewife 3 49
Student 2 3.3
Precarious employment 13 21.3
Stable employment 39 63.9
Marital status

Unmarried 5 8.2
Married/cohabitant 56 91.8
Economic status

Low 11 18
Middle class 35 57.4
Medium-high 15 24.6
Gestational age

First trimester 7 11.5
Second trimester 19 31.1
Third trimester 35 57.4
Pregnancy

Planned pregnancy 53 86.9
Unplanned pregnancy 8 13.1
First pregnancy

Yes 44 72.1
No 17 27.9
Other children

Yes 11 18
No 50 82
High-risk pregnancy

Yes 11 18
No 50 82
Psychopharmacological treatment

Yes 0 0
No 61 100

3.2. Risk Factors and Psychopathological Outcomes in Pregnancy

As regards child maltreatment, 59% of the total research sample (36 out of 61 women)
reported at least one experience. Specifically, more than half (54.1%) reported emotional
abuse (from mother and/or father), described as hostility or coldness toward the child;
8.2% experienced physical abuse, described as serious forms of physical violence toward
the child (e.g., punching, hitting with an object, or threatening with a knife); and 6.6%
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experienced sexual abuse, defined as any non-consensual sexual contact by any perpetrator
(e.g., fondling, oral sex, or penetration) before the age of 16.

Over half of the sample (55.7%) reported the presence of stressful events in the last
12 months. The type of stressful events reported concerned serious illness or accidents
involving oneself or loved ones, grief, being a victim of violence, change or loss of important
lifestyle components (study, work, or home), marital separation, problems with justice,
and problems with work or finances. Among those who reported the presence of stressful
events in the last 12 months, more than half (18 out of 34) were in the third trimester of
gestation; moreover, 38.2% and 35.3% reported medium and strong levels of discomfort,
suffering, and stress caused by these events, respectively.

Results from the MSSS showed that the majority (88.5%) of pregnant women indicated
a medium level of perceived social support (from partner, parents, and friends), while
6.6% indicated a low level, and only 4.9% indicated a high level. With the progress of the
gestation trimester, this perception did not significantly change.

Detailed information on childhood maltreatment experiences, stressful events in the pre-
vious year, and perceived maternal social support are provided as Supplementary Materials.

3.3. Associations of Risk Factors and Psychopathology in Pregnancy

Subscales of the PAMA were related to different risk factors, such as childhood mal-
treatment, stressful events in the last year, and lack of social support.

Regression analysis (Table 2) showed that the presence of childhood maltreatment
was significantly related to higher levels of depression symptoms (R2 =0.07, Adj R? =0.05,
F (1,59) = 4.11, p = 0.047), higher levels of irritability and anger (R2=0.0.7, Adj R2 =0.05,
F (1,59) = 4.12, p = 0.047), and higher levels of relational problems (R? = 0.12, Adj R? = 0.10,
F (1,59) =7.68, p = 0.007).

Table 2. Association between childhood maltreatment and PAMA subscales.

Dependent Variable B SE Beta p
Anxiety 0.12 0.21 0.08 0.555
Depression 0.35 0.17 0.26 0.047 *
Perceived stress 0.33 0.22 0.19 0.144
Irritability /anger 0.45 0.22 0.26 0.047 *
Relationship problems 0.54 0.19 0.34 0.007 **
Psychosomatic problems 0.10 0.21 0.06 0.643
Physiological problems —-0.14 0.22 —0.08 0.520
Addiction/at-risk behaviors 0.11 0.10 0.14 0.277

PAMA: Perinatal Assessment of Maternal Affectivity; B: unstandardized coefficient; SE: standard error; Beta: stan-
dardized coefficient. * p < 0.05. ** p < 0.01.

Regression analysis with stressful events in the last year as independent predictors
indicated that the presence of stressful events predicted significantly more psychosomatic
symptoms during pregnancy (Table 3; R? = 0.10, Adj R? = 0.08, F (1,59) = 6.47, p = 0.014),
whereas no significant relations were found for other psychopathological subscales.

Table 3. Association between stressful events and PAMA subscales.

Dependent Variable B SE Beta p

Anxiety -0.31 0.21 -0.19 0.138
Depression —0.08 0.18 —0.06 0.660
Perceived stress —0.19 0.22 —0.11 0.389
Irritability /anger 0.05 0.23 0.03 0.827
Relationship problems —0.07 0.20 —0.04 0.734
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Table 3. Cont.

Dependent Variable B SE Beta p
Psychosomatic problems —0.51 0.20 —0.31 0.014 *
Physiological problems —0.29 0.21 -0.17 0.184
Addiction/at-risk behaviors <0.01 0.10 <.01 0.992

PAMA: Perinatal Assessment of Maternal Affectivity; B: unstandardized coefficient; SE: standard error; Beta: stan-
dardized coefficient. * p < 0.05.

Regression analysis with maternal social support as independent predictors indicated
that higher levels of a lack of social support from partner, parents, or friends did not predict
any psychopathological symptoms (Table 4).

Table 4. Association between perceived social support (MSSS) and PAMA subscales.

Dependent Variable B SE Beta 14

Anxiety —0.02 0.04 —0.05 0.697
Depression —0.05 0.04 -0.17 0.199
Perceived stress —0.02 0.05 —0.07 0.615
Irritability /anger —-0.01 0.05 —0.04 0.761
Relationship problems —0.02 0.04 —0.07 0.592
Psychosomatic problems —0.05 0.04 —0.15 0.247
Physiological problems 0.02 0.04 0.07 0.605
Addiction/at-risk behaviors 0.02 0.02 0.15 0.246

MSSS: Maternity Social Support Scale; PAMA: Perinatal Assessment of Maternal Affectivity; B: unstandardized
coefficient; SE: standard error; Beta: standardized coefficient.

4. Discussion

This study reported preliminary findings from broader ongoing research that aims to
establish links between several risk factors for psychopathological outcomes in pregnant
women. Specifically, in the current study, the unique contribution of these risk factors to
specific clinical manifestations (e.g., anxiety, depression) during pregnancy was examined.
However, given the small sample size and the use of multiple tests, results from this study
should be considered provisional.

The current study builds on the childhood maltreatment literature by linking childhood
maltreatment to psychopathological problems specifically during the prenatal period, which is a
phase of extensive psychological and physiological changes. The PAMA questionnaire is a tool
for the screening of perinatal affective disorders that considers not only depressive symptoms
but also anxiety; hostility; and somatic, relational, behavioral, and addiction problems.

It is well-recognized that childhood abuse is among the major risk factors for depression
in adulthood [46]. Despite the detrimental effects of depression at any time during a woman'’s
lifetime, the effects of depression during the prenatal and postpartum periods are of great
importance due to their severe and protracted consequences for both women and their
offspring [33,47]. Findings from this study indicate an association between childhood abuse
and depressive symptoms during pregnancy. As suggested in previous research, pregnancy
may be a particularly sensitive period due to the development of a new self-identity, as
well as the substantial biological and emotional changes that occur during the transition
to motherhood [25,33]. Therefore, identification of traumatic childhood experiences during
pregnancy may allow pregnant women at risk for depression to be closely observed by
healthcare professionals, enabling the implementation of important preventive strategies, as
treatment of prenatal depression can ward off the onset of postpartum depression [37].

Furthermore, in our sample of pregnant women, childhood maltreatment was asso-
ciated with higher levels of irritability and anger, as well as with relationship problems,
including in couples, as well as with family and friends, and at work. These findings
contribute important insights to current knowledge, highlighting the effect of childhood
maltreatment not only on depressive symptoms but also on other areas of psychopathologi-
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cal distress. Significantly, dimensions such as irritability and anger (against others), and
relationship problems appeared to be affected by traumatic childhood experiences. Indeed,
from a psychodynamic point of view, an infant is shaped by his environment, interaction
with his parents, and his own personal growth [48,49]. Psychologically, becoming a mother
requires the activation of mental patterns that pregnant women and their own parents
had reciprocally shaped. Unfortunately, this process may be problematic or impaired in
women with traumatic childhood experiences, in whom traumatic memories can cause
psychological distress, suggesting the need for greater attention to women’s childhood
histories during prenatal screening in order to achieve early detection of expectant mothers
at risk of developing psychopathological conditions.

In line with previous research [4,50], this study considered not only childhood maltreatment
but also the presence of several stressful events in the last year (economic problems, illness of
a loved one, change or loss of work, etc.) and a lack of social support (from partner, parents,
and friends) as potential risk factors for psychopathological symptoms during pregnancy.

Overall, the findings of regression analysis indicated that the presence of stressful
events in the last 12 months predicted higher levels of psychosomatic symptoms but not
other psychopathological problems. This result is in line with the literature considering
recent stressful life events (including illness, accidents, domestic violence, etc.) among
the main risk factors for the development of psychopathological outcomes in pregnancy
and the perinatal period [51,52]. These data seem to underline the importance of clinicians
and medical staff evaluating whether the presence of psychosomatic symptoms (such as
somatization, headaches and migraines, skin rash, stomach ulcers, and hypochondriac com-
plaints) may have a psychological rather than a physiological etiology during pregnancy in
order to better identify the most accurate interventions.

Moreover, contrary to expectation, no associations between lack of social support from
partners, parents, and friends and PAMA subscales were found. This result does not allow for
validation of the research hypothesis suggested by the literature, according to which poor social
support represents a strong risk factor for psychopathological outcomes during pregnancy and
the perinatal period [53,54]. These unexpected findings may be attributable to the small sample
size or factors unique to this sample and should be assessed further in future studies.

Limitations

In this preliminary study, several limitations can be noted. First, our sample was
self-selected and not representative of pregnant women. It is expected that the psychopatho-
logical consequences would be more marked among women who have more psychosocial
stress factors. Future studies are needed to ascertain whether or not these results can be
generalized to the broader population of pregnant women.

Second, the sample was small since this study is part of a larger ongoing research project,
which did not allow for more sophisticated statistical analysis. The use of multiple tests and the
small sample size mean that findings from this study should be interpreted with caution.

Lastly, is important that future research broaden this study to a more representative
sample of pregnant women, taking into account other risk factors that may contribute,
and start to examine the mechanisms behind these associations. For example, a topic
of particular interest but that is still neglected is fathers” experience of pregnancy and
their influence on the well-being of women and children. For many years, the literature
has mainly focused on expectant mothers, probably because women play a principal role
during pregnancy and their experience is more physically and physiologically perceptible
than that of fathers [55]. However, in the last few years, researchers have focused their
attention on the paternal experience of pregnancy; however, to date, there is not enough
evidence to propose appropriate gender-based screening for fathers [56-58]. This area of
investigation, which remains understudied, may play a central role in the prevention and
management of situations of vulnerability and psychopathological risk.

76



Women 2023, 3

5. Conclusions

In conclusion, although results from this study should be considered provisional,
they suggest that the experience of maternal maltreatment in childhood has an impact
on a pregnant woman’s mental health and well-being. The results of this study highlight
the need to identify at-risk women during pregnancy so as to allow healthcare workers
to offer them the necessary help. Women with early traumatic experiences and a state
of psychological suffering can be considered at risk. Therefore, comprehensive prenatal
screening should include the assessment of childhood maltreatment experiences and of the
current psychopathological distress of all pregnant women. This assessment is essential
for identifying pregnant women who would benefit from targeted intervention to help
interrupt the intergenerational transmission of adversity before babies are born.

The risk of the intergenerational transmission of mental health problems to the next
generation of children is well-recognized [59,60]; therefore, prevention and intervention
efforts for this vulnerable population may be informed by a better understanding of pro-
cesses by which traumatic experiences provoke the risk of psychopathological conditions
among pregnant women.
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of PAMA subscale (n = 61).
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Abstract: Maternal mortality ratios in sub-Saharan Africa remain high and worrisome. Moreover,
maternal health indicators have remained poor despite large efforts in the last two decades. This
study assesses maternal mortality patterns by age and country. The demographic and health survey
data were used for the study. Based on the results, countries with the lowest adult female mortality
rate include Senegal, Comoros, Rwanda, Mauritania, Sao Tome and Principe, Gambia, and Ethiopia.
In addition, Chad (44.7%), Niger (38.7%), the Congo Democratic Republic (34.8%), Nigeria (34.2%),
Mauritania (32.0%), Senegal (29.2%), Liberia (28.8%), Benin (27.8%), and Guinea (27.5%), respectively,
reported the highest female deaths that are pregnancy-related. Overall, Lesotho (1024; 95% CI:
731-1318), Liberia (913; 95% CI: 638-1189), Chad (860; 95% CI: 728-993), Congo Democratic Republic
(846; 95% CI: 690-1003), Sierra Leone (796; 95% CI: 632-960) and Guinea (724; 95% CI: 531-916)
had the leading pregnancy-related mortality ratio per 100,000 live births. The study found that the
patterns of death vary across different countries. There is a need for concerted efforts to reduce
pregnancy-related deaths in sub-Saharan countries.

Keywords: maternal mortality; trend; maternal health; prenatal care; sub-Saharan Africa

1. Background

Maternal mortality is a key public health concern, particularly in developing countries. In
2017, an estimated 810 women died from preventable causes associated with pregnancy and
childbirth, with 94% of all maternal mortality occurring in resource-poor settings [1]. South
Asia and sub-Saharan Africa (SSA) account for about 86% of maternal deaths worldwide [1].
SSA countries record the highest number of maternal deaths annually, with a maternal
mortality ratio (MMR) of 553 deaths per 100,000 live births, which is over 50 times higher than
the MMR for high-income countries with 11 deaths per 100,000 live births [2]. The burden of
maternal deaths in the SSA region shows the inequities in access to maternal health services
and the socioeconomic disparities between high-income and low-income countries.

The risk of maternal death remains high in low-income countries, as 1 in 45 women
die from pregnancy-related causes, compared with 1 in 5400 in high-income countries. [1,2].
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Women in the SSA region have the highest risk of maternal death at 1 in 38 [1,2]. Furthermore,
women in low-income countries have a significantly higher fertility rate than women in
high-income countries, making the risk of death due to pregnancy higher [1]. Additionally,
the risk of complications from pregnancy and delivery is higher for adolescent and young
mothers, respectively [1].

The number of maternal deaths has declined substantially worldwide in the past two
decades, with SSA countries achieving about a 39% reduction between 2000 and 2017 [2].
Despite the substantial reduction in maternal deaths in the SSA region, the current burden
remains worrisome. Research-based evidence from SSA countries shows that the highest
number of deaths occur during the antepartum, intrapartum, and postpartum periods [3].
About 31% occurs during pregnancy, 36% during childbirth or the first week, and 33%
happen between the first week and one year after termination of pregnancy [4].

Multiple studies conducted in the SSA countries have found obstetrical hemorrhage,
eclampsia, and hypertensive conditions during pregnancy to be major causes of maternal
deaths [5-7]. A recent systematic review found obstetrical hemorrhage, hypertensive conditions
during pregnancy, non-obstetric complications, and infections related to pregnancy as the main
causes of maternal deaths in SSA countries [5]. Similarly, another study reported haemorrhage
and hypertensive conditions to account for about 40% of maternal deaths [8]. Among adolescents
in low- and middle-income countries (LMICs), the main causes of maternal deaths were
obstetrical hemorrhage, hypertensive conditions during pregnancy, and infections associated
with pregnancy [9].

The Third Sustainable Development Goal (SDG 3.1) targets reduced maternal mortality
and reduces the maternal mortality ratio (MMR) to 70 deaths for every 100,000 live births by
2030 [10]. To reduce maternal mortality in SSA countries, understanding the pattern and burden
in various SSA countries is crucial. Therefore, we explore maternal mortality prevalence and
patterns in SSA countries. The findings from this study would help policymakers implement
health programs to reduce maternal mortality in SSA countries.

2. Methods
Data Source

We used 2006 to 2021, SSA countries” Demographic and Health Surveys (DHS) data [11-13].
A multistage cluster stratified sampling strategy is used by DHS to gather data. The respondents
were divided into groups according to their geographic location, which was typically determined
by their place of residence: urban versus rural, using the stratification method. The population
was divided into first-level strata, second-level strata, etc. using a multi-level stratified approach.
Geographic location and urban or rural status were used to determine the DHS’s two levels of
stratification. The following countries were examined in the study: Angola, Cameroon, Benin,
Congo Democratic Republic Burkina Faso, Burundi, Egypt, Eritrea, Chad, Comoros, Nigeria,
Congo, Cote d'Ivoire, Ethiopia, Gabon, Gambia, Liberia, Togo, Uganda, Guinea, Kenya, Lesotho,
Madagascar, Morocco, Mozambique, Namibia, Malawi, Mali, Niger, Rwanda, Senegal, Sierra
Leone, Sao Tome and Principe, South Africa, Tanzania, Zambia, Zimbabwe.

Since 1984, these surveys have been conducted every five years in more than 85 countries
worldwide. One key advantage of DHS is the sampling approach to data collection, which
is consistent across countries and enables results to be compared between countries. Even
though the DHS was created to supplement the demographic, family planning, and fertility
data collected by the World Fertility Surveys (WFSs) and Contraceptive Prevalence Surveys
(CPSs), it has quickly evolved into the most significant base of population investigation
for the monitoring of population health trends, particularly in areas with limited resources.
The DHS collects data on immunizations, maternal and infant mortality, domestic violence,
fertility, female genital mutilation, communicable and non-communicable diseases, nutrition,
water and sanitation, lifestyle, family planning, and other health-related issues. The DHS
is successful in gathering high-quality data by providing adequate interviewer training,
nationwide coverage, uniform data collection tools, and methodological approaches to issues
that are easy for legislators and decision-makers to understand. Using information from the
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DHS, epidemiologic studies can be conducted to determine prevalence, movements, and
disparities. Details about DHS have been reported previously [14].

3. Selection and Measurement of Variables
3.1. Outcome

e  Adult female mortality rate: the adult female mortality rate over the seven-year period
prior to the survey, expressed as a percentage of 1000 women-years of exposure.

e  Female deaths that are pregnancy-related: the percentage of all female adult deaths that
are pregnancy-related, including those from accidents or violence during pregnancy,
delivery, and the two months following delivery.

e  Pregnancy-related mortality rate: this is expressed as the number of deaths from
pregnancy in the seven years prior to the survey, per 1000 woman-years of exposure.

e  Pregnancy-related mortality ratio: the pregnancy-related mortality ratio is calculated
as the age-adjusted pregnancy-related mortality rate multiplied by 100 divided by the
age-adjusted general fertility rate, and it is expressed as the number of pregnancies
lost during the seven years prior to the survey per 100,000 live births.

e  Lifetime risk of pregnancy-related death: calculated as 1-(1-PRMR) TFR, where TFR
is the total fertility rate for the seven years prior to the survey, is the lifetime risk of
pregnancy-related death.

3.2. Explanatory Variable

The patterns of women’s mortality were disaggregated by age (years): 15-19, 20-24,
25-29, 30-34, 35-39, 4044, 45-49.

3.3. Analytical Approach

With the aid of the Stata survey module (‘svy’), all sampling weights, clustering, and
stratification were taken into account. The prevalence was evaluated using percentages. An
analysis of forest plots was used to determine the variation in pregnancy-related mortality
between the countries. The weighted effect size (w*es) for each country’s prevalence in the
forest plot was also calculated. To determine how heterogeneous a country is, we used the
Q-test, which is comparable to the t-test. Using the same weights as those used in the pooling
procedure, we also calculated this as the sum of squares of the variances between the effects
in each individual study and the overall effect for all countries. With k-1 degrees of freedom,
Q has a chi-square distribution (k being the total number of countries). Our null hypothesis is
that all countries are equal. We reject the null hypothesis at the level of 5% significance. Stata
14.0 was used to conduct the analysis (StataCorp, College Station, TX, USA).

3.4. Ethical Approval and Informed Consent

Public domain datasets based on populations that had been anonymized were examined
in this study. MEASURE DHS/ICF International granted the authors permission to use the
data. The DHS Program adheres to all applicable standards for protecting respondents’ personal
information. ICF International ensures that the survey complies with the requirements of the
Human Subjects Protection Act of the US Department of Health and Human Services. Before
conducting the surveys, the DHS team received approval from the National Health Research
Ethics Committees of several countries. For this investigation, no additional authorizations
were required. Check out this link for more information on our data and ethical standards:
http://goo.gl/ny8T6X (accessed on 5 January 2023).

4. Results

Table 1 shows that the adult female mortality rate was higher among older women
aged 30 years and older across many countries. Countries with the lowest adult female
mortality rate include Senegal (1.5 per 1000 women-years of exposure), the Comoros
(1.58 per 1000 women-years of exposure), Rwanda (1.88 per 1000 women-years of exposure),
Mauritania (2.4 per 1000 women-years of exposure), Sao Tome and Principe (2.52 per
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1000 women-years of exposure), Gambia (2.72 per 1000 women-years of exposure), and
Ethiopia (2.74 per 1000 women-years of exposure). See the details below in Table 1.

Table 1. Pattern of adult female mortality rate.

Adult Female Mortality Rate

Country Survey Year Total Sample Size

15-19  20-24 25-29 30-34 35-39 4044 45-49  Total

Angola 2015-2016 14,379 1.99 248 2.86 3.87 4.13 5.63 2.41 3.04
Benin 2017-2018 15,928 2.45 223 2.32 4.02 3.82 3.9 4.71 3.06
Burkina Faso 2010 17,087 2.03 244 3.67 3.94 5.74 6.25 7.53 3.93
Burundi 2016-2017 17,269 1.92 1.77 2.46 327 4.25 6.54 74 3.24
Cameroon 2018 14,677 2.53 2.96 3.54 5.66 5.38 6.75 6.89 4.18
Chad 2014-2015 17,719 3.56 4.08 4.67 5.86 5.45 6.79 5.22 4.81
Comoros 2012 5329 0.53 1.09 1.43 2.08 2.08 3.72 2.68 1.58
Congo 2011-2012 10,819 222 3.07 4.44 7.05 6.6 11.36 10.2 5.36
Congo Democratic Republic 2013-2014 18,827 4.08 4.53 4.88 5.33 7.87 7.3 7.23 5.4
Cote d’Ivoire 2011-2012 10,060 2.86 3.75 413 8.62 8.87 11.87  11.46 6.15
Ethiopia 2016 15,683 222 2.23 2.32 3.68 22 3.85 4.57 2.74
Gabon 2012 8422 2.14 2.05 4.87 423 5.05 518 8.43 3.94
Gambia 2019-2020 11,865 0.93 1.55 2.24 3.27 3.57 6.27 6.25 2.72
Guinea 2012 9142 3.86 3.68 3.92 5.01 6.98 5.36 9.25 4.93
Kenya 2014 31,079 1.67 21 2.66 4.73 6.78 6.83 5 3.72
Lesotho 2014 6621 2.29 5.57 1093  17.84 1912 2821 3029 1282
Liberia 2019-2020 8065 2.53 3.36 4.25 5.01 6 7.44 9.4 4.76
Madagascar 2008-2009 17,375 3.23 3.28 3.24 4.32 37 6.59 7.38 4.14
Malawi 2015-2016 24,562 17 3.29 4.38 5.62 6.56 9.41 9.66 4.77
Mali 2018 10,519 2.34 2.89 2.52 3.37 4.17 7.26 6.51 3.54
Mauritania 2019-2021 15,714 0.99 1.45 2.15 2.75 373 5.93 2.32 24
Mozambique 2011 13,745 2.38 4.78 6.4 7.07 7.45 5.44 10.71 5.71
Namibia 2013 10,018 1.56 2.29 471 6.74 7.71 6.47 6.44 4.53
Niger 2012 11,160 3.23 4.21 2.92 441 2.92 5.31 4.32 3.76
Nigeria 2018 41,821 1.59 2.39 2.52 3.25 4.01 5.35 5.86 3.18
Rwanda 2019-2020 14,634 0.82 121 1.32 2.09 251 2.36 5.06 1.88
Sao Tome and Principe 2008-2009 2615 1.18 21 1.51 2.65 3.21 4.32 6.45 2.59
Senegal 2017 16,787 0.79 0.89 1.06 2.12 1.98 2.85 2.45 15
Sierra Leone 2019 15,574 2.81 3.48 3.95 4.85 6.15 7.22 8.36 4.69
South Africa 2016 8514 1.02 3.65 4.48 9.82 9.13 11.39 8.32 6.34
Tanzania 2015-2016 13,266 1.27 2.32 2.78 4.67 6.35 9.67 10.82 4.37
Togo 2013-2014 9480 2.21 3.18 3.8 4.98 4.92 8.81 9.4 4.69
Uganda 2016 18,506 2.26 248 3.25 4.79 5 6.16 72 3.78
Zambia 2018 13,683 1.25 3.22 3.31 6.16 5.02 8.36 9.13 4.29
Zimbabwe 2015 9955 1.88 249 5.02 1075 13.64 1523 17.1 7.59

Figure 1 shows the total adult female mortality rate in SSA countries. Overall, Lesotho,
Zimbabwe, South Africa, Mozambique, and Cote d’Ivoire reported the leading adult female
mortality rate per 1000 women-years of exposure.
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Figure 1. Adult female mortality rate.

Figure 2 shows the lifetime risk of pregnancy-related death across sub-Saharan coun-
tries. The Congo Democratic Republic (0.06), Chad (0.06), Guinea, Liberia, Niger, and Sierra
Leone (0.04) reported the highest lifetime risk of pregnancy-related deaths, calculated as
1-(1-pregnancy-related mortality ratios (PRMR)) total fertility rate (TFR).
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Figure 2. Lifetime risk of pregnancy-related death.
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Table 2 shows female deaths that are pregnancy-related across sub-Saharan countries.
The results show Chad (44.7%), Niger (38.7%), the Congo Democratic Republic (34.8%),
Nigeria (34.2%), Mauritania (32.0%), Senegal (29.2%), Liberia (28.8%), Benin (27.8%), and
Guinea (27.5%), respectively, reported the highest female deaths that are pregnancy-related.

Table 2. Female deaths that are pregnancy-related.

Female Deaths That Are Pregnancy-Related

Country
15-19 20-24 25-29 30-34 35-39 40-44 45-49 Total
Angola 16.5 21.2 13.8 12.7 23.5 10.3 14.1 16.3
Benin 18.1 35 32.9 35.2 24.7 20.9 14.1 27.8
Burkina Faso 14.3 29 19.3 21 18.2 114 9 18.6
Burundi 8 23.8 41.6 36.6 27.1 17.2 1.1 24.4
Cameroon 16 25.1 19.3 27 15.5 18.6 2.4 19.7
Chad 50.8 454 55.2 45.2 37.1 32 15.2 44.7
Comoros 0 0 45.6 26.6 18.7 1 0 16.9
Congo 19.6 17.5 11.8 15.7 19.6 2.6 7.6 13.2
Congo Democratic Republic 29.2 45.7 38.6 30.1 35.8 34.9 114 34.8
Cote d’Ivoire 14.8 21.9 22.7 13.1 22 10 11.8 16.9
Ethiopia 17.4 28.7 29.3 30 244 20.3 13.7 25.1
Gabon 33.8 10.2 9.3 4.1 11.9 7 19 10.6
Gambia 8.6 21 26.5 271 19.2 154 0 19.1
Guinea 30.1 35.3 31.3 30.4 25.4 15.4 7.5 27.5
Kenya 6.8 21.8 27.4 13.7 12.8 7.3 45 14.1
Lesotho 25 14.4 15.5 6.2 10.9 0.5 4.3 9.1
Liberia 27.1 58.8 23.6 27.6 31.6 20.5 7.8 28.8
Madagascar 25.8 223 27.4 21.3 25.8 11 6.6 20.6
Malawi 16.2 21.2 26.4 23.6 15.8 9.8 2.6 18.4
Mali 16.6 23.5 28 28.6 33.7 18.4 6 23.7
Mauritania 27 23.1 39.3 26 45.7 23.9 38.3 32
Mozambique 24.2 21.7 17.5 9 13.4 8.5 8.8 15.1
Namibia 11.9 11.9 8.8 9.6 13.8 0.8 5.5 94
Niger 34.4 41.7 454 429 46.5 23.4 15.1 38.7
Nigeria 40.8 42.7 43.5 41.2 33 14.8 11.8 34.2
Rwanda 5.5 6.7 16.2 22.7 22.7 29 15.2 18.2
Sao Tome and Principe 0 0 7.1 12.9 3.3 20.6 0 6.6
Senegal 16.4 34.4 35.2 35.6 32.3 22.7 11.5 29.2
Sierra Leone 22.6 28.2 28.5 30.8 31.2 17.6 7.7 25.6
South Africa 0 9.8 13 4.7 8.3 10.7 13 7.8
Tanzania 21.9 28.8 35.2 12.8 19.8 21.3 10.4 20.6
Togo 17.8 25.1 20.5 11.1 14.4 9.1 1.3 14.3
Uganda 18.3 28.2 23.4 20 15.1 19.2 2.3 19.2
Zambia 3.5 19.9 17.2 10.3 5.4 3.8 11.2 10.8
Zimbabwe 20.2 31 16.2 10.7 9.7 10.6 4.5 12.2
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sub-Saharan Africa countries

Figure 3 shows that Chad, Niger, Congo Democratic Republic, Nigeria, Mauritania, Senegal,
Liberia, Benin, and Guinea reported the highest female deaths that are pregnancy-related.
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Figure 3. Pregnancy-related female deaths in sub-Saharan Africa 2006-2021.

Table 3 shows the pregnancy-related mortality rate and ratio. Overall, Lesotho (1024;
95% CI: 731-1318), Liberia (913; 95% CI: 638-1189), Chad (860; 95% CI: 728-993), the Congo
Democratic Republic (846; 95% CI: 690-1003), Sierra Leone (796; 95% CI: 632-960), and
Guinea (724; 95% CI: 531-916) reported the leading pregnancy-related mortality ratio per
100,000 live births.
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Figure 4 shows pregnancy-related mortality rate and ratio. Overall, Lesotho, Liberia, Chad,
Congo Democratic Republic, Sierra Leone and Guinea reported the highest pregnancy-related
mortality ratio per 100,000 live births.

H Angola H Benin M Burkina Faso

M Burundi W Cameroon M Chad

m Comoros H Congo W Congo Democratic Republic

M Cote d’Ivoire M Ethiopia W Gabon

W Gambia M Guinea  Kenya
Lesotho M Liberia W Madagascar

W Malawi | Mali B Mauritania

B Mozambique B Namibia H Niger

M Nigeria M Rwanda i Sao Tome and Principe
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W Tanzania mTogo W Uganda

W Zambia B Zimbabwe

Figure 4. Pregnancy-related mortality ratio (maternal deaths per 100 000 live births).
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5. Discussion

The study examined the differentials in maternal mortality in SSA countries. We observed
a large variation in maternal deaths; the large variation in maternal deaths in this region is
well known and documented [3,4]. Indicating that the various strategies implemented in
health facilities across SSA countries to reduce maternal deaths and improve MMR have not
produced the desired result as MMR remains high. Additionally, the contrast between SSA
countries with the lowest and highest MMR is indicative of what remains to be done. Similarly,
a study that looked at the trends in maternal mortality in SSA reported similar results in their
estimation of maternal mortality ratios, where many countries have higher MMR than the
national average despite comprehensive interventions to address this issue [4].

In developing countries, maternal deaths can cause long-term social and economic
breakdown in a mother’s immediate family and the wider community. The death of a
mother can have a devastating impact on the livelihoods, quality of life, and survival
chances of those she leaves behind. Households experiencing a maternal death spend
roughly one-third of their income on pregnancy and child care, and funeral costs only add
to the financial burden. Without the contribution of a mother, a family may be unable to
meet basic needs such as food, shelter, and health care. In Africa, there are 985 people for
every nurse-midwife and 3324 people for every medical doctor [15]. The African region
has a shortage of maternity care providers, particularly midwives. Due to a lack of access
to health care providers, pregnant women are unable to receive antenatal care, delivery
care, or newborn care, increasing their risk of death from severe bleeding, infections, or
other complications.

We examined the possibility of age-related death. The prevalence of death was higher
among women who were 30 years and older than those aged 15 to 29 years. But a correlation
with age in our study was only evident when comparing these two age groups. It has
been hypothesized in other studies [16-18] that early (younger than 19) and late (above 35)
pregnancy are risk factors for pregnancy-related maternal mortality, but we were not able to
confirm this in our data. For women who are in their teens, their reproductive system may
not be fully developed to withstand the physiological changes associated with pregnancy.
Often, this age group is not psychologically, socially, or financially mature enough to make
decisions concerning their health. On the other hand, women who are 35 years of age and
older are at high risk of complications of pregnancy due to chronic health conditions; these
health conditions expose women, particularly those aged 35 and older to a higher risk of
an adverse outcome.

A notable finding from this study is the high prevalence of pregnancy-related maternal
mortality among the study population. Women who were less than 30 years old in most
of SSA countries had a higher prevalence of pregnancy-related death than women who
were 30 years and older, though this pattern was not consistent across countries. It is well
known that older women are at increased risk of maternal death. The low mortality rate
among younger women less than 30 years old in some countries could be attributed to
data limitations. The number of maternal deaths within each five-year age group on which
these estimates are based was very small for some countries, making it difficult to reach
clear conclusions and broaden uncertainty estimates. Another potential reason could be the
under-reporting of maternal deaths in young women (<30 years); underreporting maternal
deaths is well known in SSA [19,20] and is greater for young women than for other age
groups [15]. Based on the country studied with low mortality rate in this study, maternal
deaths among young women may be under-reported because of undisclosed pregnancies
or fatalities linked to unsafe abortions. Further studies are needed to understand the factors
that influence these different patterns.

Hemorrhage has been reported to be the leading cause of maternal death, accounting
for more than one-quarter of all deaths. A similar proportion of maternal deaths were
caused by pre-existing medical conditions that were exacerbated by pregnancy. A sig-
nificant number of deaths are caused by hypertensive pregnancy disorders, particularly
eclampsia, as well as sepsis, embolism, and complications from unsafe abortion [5,21]. The
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high maternal deaths observed in this study could be attributable to a lack of resources to
provide quality maternal health care, as well as patient-related factors such as affordability
and acceptability of maternal health services, which are common issues in SSA.

Despite established interventions to prevent and treat direct causes of maternal death,
such as active management of the third stage of labor, the proportion of hemorrhage and
hypertension deaths among pregnant women, especially in sub-Saharan countries, remains
high. The proportion of maternal deaths caused by indirect causes has also continued to
rise, and the perceived and technical quality of health care services provided is becoming
increasingly important in the fight against maternal mortality, given the implications for
both demand for and supply of services [22,23]. Our study observed that the pregnancy-
related maternal mortality ratio was higher in western and southern sub-Saharan countries,
with Lesotho, Liberia, Chad, Sierra Leone, Guinea, Zimbabwe, Cote d’Ivoire, Nigeria, South
Africa, Niger, and Tanzania having the highest pregnancy-related maternal mortality ratios,
in descending order. Sao Tome and Principe and Comoros have the lowest pregnancy-
related maternal mortality ratios among the study countries. Differences in socioeconomic,
demographic, and environmental characteristics across SSA may account for differences in
maternal fatalities and MMR.

Although maternal mortality relating to pregnancy complications has not been drastically
reduced in the sub-Saharan region. It is therefore necessary to affirm the submission by Batist,
2019, that maternal mortality is a human rights issue because the vast majority of maternal
deaths in the sub-Saharan region are from pregnancy-related complications, which result from
the region’s inequitable and oppressive conditions. He further submitted that, through an
examination of the intersecting social determinants of gender, economics, and education in the
regional context, maternal mortality in sub-Saharan Africa is a violation of human rights [24].
Therefore, to effectively alleviate this systemic global health burden and promote human
flourishing, maternal mortality should be structured and recognized as a fundamental human
rights issue.

6. Strength and Limitation

We looked for plausible comparisons using large national datasets. The ability to
combine multiple countries is a significant advantage. This research can be used as a
scorecard for various countries to show how well their healthcare systems fare in terms
of female reproductive health issues. A call to strengthen current programs relating to
appropriate reproductive and sexual health care and practices may result from this, as well
as more coordinated efforts, new policies, and programs. The findings of this study should
prompt further research into pregnancy-related deaths in settings with scarce resources.
Nevertheless, we gathered information from various countries at various times using a
cross-sectional study. It might have potential influences on the socioeconomic state of
each nation that are related to the variables of the study. Political climate, the expansion
of medical facilities, and governmental health policies are just a few of the factors that
could result in a different capture of socioeconomic conditions over time in each country.
This may result in sampling bias. Additionally, other causes of maternal mortality in
sub-Saharan Africa were not explored in this study. Future studies of maternal mortality
should explore the contribution of socioeconomic factors influencing maternal deaths and
identify specific causes of maternal deaths overall in the region.

7. Conclusions

Sub-Saharan African countries continue to experience unacceptably high risks of
maternal deaths, indicating that a number of unaddressed challenges still exist, including
sociodemographic and health care delivery. The persisting variation in maternal deaths
in this region suggests a greater emphasis on improving the quality of care. These high
rates of maternal deaths are a significant challenge for health systems, as they point to
significant inequities in access to quality obstetric care. High-quality obstetric care is crucial
to addressing the high levels of maternal deaths in this region. Universal health coverage
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services also need to be improved throughout SSA to reduce maternal mortality. At the
same time, addressing the underlying social determinants of health, such as socio-economic
status and disadvantaged communities and rural areas, is crucial to reducing maternal
deaths since they are linked to health conditions that result in maternal morbidity and
mortality. Additionally, policies and interventions that are aimed at reducing maternal
morbidity and deaths need to be revised for better and more effective maternal health
services in SSA. Women should be informed about the importance of maternal care and
planned births at health facilities. The government and stakeholders in SSA countries
should further enhance their policies in order to reduce maternal deaths and MMR by
establishing and implementing strategies to improve maternal health.

Author Contributions: Conceptualization, O.C.O. and M.E.; Methodology, O.C.O. and M.E.; Software,
M.E,; Validation, O.C.O., CIN., M.E. and E.FO.; Formal analysis, O.C.O. and M.E.; Investigation,
0.C.0, CIN, ME, EFO., ALW. and CK.E,; Resources, M.E.; Data curation, M.E.; Writing—original
draft, 0.C.O., CIN. M.E,, EEO., ALW. and C.K.E.; Writing—review & editing, O.C.O., CIN. M.E,,
E.EO., ALW. and CKE, Visualization, O.C.O., CIN., M.E. and E.FO.; Supervision, M.E.; Project
administration, O.C.O., CIN., M.E,, EFO., ALW. and C.K.E. All authors have read and agreed to the
published version of the manuscript.

Funding: The Inner City Fund (ICF) provided technical assistance throughout the survey program
with funds from the United States Agency for International Development (USAID). However, there
was no funding or sponsorship for this study or the publication of this article.

Institutional Review Board Statement: Ethics approval was not required for this study because the
authors used secondary data that was freely available in the public domain. As a result, IRB approval
is not required for this study. More information about DHS data and ethical standards can be found
at: http:/ /dhsprogram.com/data/available-datasets.cfm (accessed on 5 January 2023).

Informed Consent Statement: The Demographic and Health Survey is an open-source dataset that
has been de-identified. As a result, the consent for publication requirement is not applicable.

Data Availability Statement: Data for this study were obtained from the National Demographic and
Health Surveys (DHS) of the studied African countries, which can be found at http:/ /dhsprogram.
com/data/available-datasets.cfm (accessed on 5 January 2023).

Acknowledgments: The authors are grateful to the MEASURE DHS project for granting permission
to use and access to the original data.

Conflicts of Interest: The authors state that the research was carried out in the absence of any commercial
or financial partnerships or connections that could be interpreted as potential conflicts of interest.

References

1. Maternal Mortality. Available online: https://www.who.int/news-room/fact-sheets/detail /maternal-mortality (accessed on
2 December 2022).

2. UNICEF DATA. Maternal Mortality Rates and Statistics. Available online: https://data.unicef.org/topic/maternal-health/
maternal-mortality/ (accessed on 2 December 2022).

3. Merdad, L.; Ali, M.M. Timing of maternal death: Levels, trends, and ecological correlates using sibling data from 34 sub-Saharan
African countries. PLoS ONE 2018, 13, e0189416. [CrossRef] [PubMed]

4. Onambele, L.; Ortega-Leon, W.; Guillen-Aguinaga, S.; Forjaz, M.].; Yoseph, A.; Guillen-Aguinaga, L.; Alas-Brun, R.; Arnedo-Pena,
A.; Aguinaga-Ontoso, I.; Guillen-Grima, F. Maternal Mortality in Africa: Regional Trends (2000-2017). Int. J. Environ. Res. Public
Health 2022, 19, 13146. [CrossRef] [PubMed]

5. Musarandega, R.; Nyakura, M.; Machekano, R.; Pattinson, R.; Munjanja, S.P. Causes of maternal mortality in Sub-Saharan Africa:
A systematic review of studies published from 2015 to 2020. J. Glob. Health 2021, 11, 04048. [CrossRef] [PubMed]

6. GBD 2015 Maternal Mortality Collaborators. Global, regional, and national levels of maternal mortality, 1990-2015: A systematic
analysis for the Global Burden of Disease Study 2015. Lancet Lond. Engl. 2016, 388, 1775-1812. [CrossRef]

7. Say, L.; Chou, D.; Gemmill, A.; Tungalp, O.; Moller, A.-B.; Daniels, J.; Giilmezoglu, A.M.; Temmerman, M.; Alkema, L. Global
causes of maternal death: A WHO systematic analysis. Lancet Glob. Health 2014, 2, E323-E333. [CrossRef] [PubMed]

8.  Institutional Maternal and Perinatal Deaths: A Review of 40 Low and Middle Income Countries—PubMed. Available online:

https:/ /pubmed.ncbi.nlm.nih.gov/28882128/ (accessed on 2 December 2022).

93



Women 2023, 3

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Neal, S.; Mahendra, S.; Bose, K.; Camacho, A.V.; Mathai, M.; Nove, A_; Santana, F.; Matthews, Z. The causes of maternal mortality
in adolescents in low and middle income countries: A systematic review of the literature. BVMIC Pregnancy Childbirth 2016, 16, 352.
[CrossRef]

Kumar, S.; Kumar, N.; Vivekadhish, S. Millennium development goals (MDGS) to sustainable development goals (SDGS):
Addressing unfinished agenda and strengthening sustainable development and partnership. Indian ]. Community Med. 2016, 41, 1.
[CrossRef] [PubMed]

Demographic and Health Surveys (DHS) Data. Available online: http://api.dhsprogram.com/rest/dhs/indicators?f=html
(accessed on 5 January 2023).

Owobi, O.U.; Okonji, O.C.; Nzoputam, C.I.; Ekholuenetale, M. Country-Level Variations in Overweight and Obesity among
Reproductive-Aged Women in Sub-Saharan Countries. Women 2022, 2, 313-325. [CrossRef]

Ekholuenetale, M.; Nzoputam, C.I.; Okonji, O.C. Sub-Regional Variations in Sexually Transmitted Infections Manifesting as
Vaginitis among Reproductive-Aged Women in Sub-Saharan Countries. Venereology 2022, 1, 245-261. [CrossRef]

Corsi, D.J.; Neuman, M.; Finlay, ].E.; Subramanian, S.V. Demographic and health surveys: A profile. Int. . Epidemiol. 2012, 41,
1602-1613 . [CrossRef]

Global Citizen. Why Maternal Mortality Is So High in Sub-Saharan Africa. In Global Citizen [Internet]. 2022. Available online:
https:/ /www.globalcitizen.org/en/content/maternal-mortality-sub-saharan-africa-causes/ (accessed on 5 January 2023).
Okonofua, FE.; Abejide, A.; Makanjuola, R.A. Maternal mortality in Ile-Ife, Nigeria: A study of risk factors. Stud. Fam. Plan. 1992,
23, 319-324. [CrossRef]

Alkema, L.; Chou, D.; Hogan, D.; Zhang, S.; Moller, A.B.; Gemmill, A.; Fat, D.M.; Boerma, T.; Temmerman, M.; Mathers, C.; et al.
Global, regional, and national levels and trends in maternal mortality between 1990 and 2015, with scenario-based projections to
2030: A systematic analysis by the UN Maternal Mortality Estimation Inter-Agency Group. Lancet 2016, 387, 462-474. [CrossRef]
[PubMed]

Diguisto, C.; Saucedo, M.; Kallianidis, A.; Bloemenkamp, K.; Badker, B.; Buoncristiano, M.; Donati, S.; Gissler, M.; Johansen, M.;
Knight, M.; et al. Maternal mortality in eight European countries with enhanced surveillance systems: Descriptive population
based study. BMJ 2022, 379, e070621. [CrossRef] [PubMed]

Abouchadj, S.; Zhang, W.-H.; De Brouwere, V. Underreporting of deaths in the maternal deaths surveillance system in one region
of Morocco. PLoS ONE 2018, 13, e0188070. [CrossRef] [PubMed]

Said, A.; Malqvist, M.; Pembe, A.B.; Massawe, S.; Hanson, C. Causes of maternal deaths and delays in care: Comparison between
routine maternal death surveillance and response system and an obstetrician expert panel in Tanzania. BMC Health Serv. Res.
2020, 20, 614. [CrossRef] [PubMed]

Horon, I.L. Underreporting of Maternal Deaths on Death Certificates and the Magnitude of the Problem of Maternal Mortality.
Am. |. Public Health 2005, 95, 478-482. [CrossRef] [PubMed]

Alvarez, ].L.; Gil, R.; Hernandez, V.; Gil, A. Factors associated with maternal mortality in Sub-Saharan Africa: An ecological
study. BMC Public Health 2009, 9, 462. [CrossRef] [PubMed]

Filippi, V.; Chou, D.; Ronsmans, C.; Graham, W.; Say, L. Levels and Causes of Maternal Mortality and Morbidity. In Disease
Control Priorities, 3rd ed.; Reproductive, Maternal, Newborn, and Child Health; The World Bank: Washington, DC, USA, 2016;
Volume 2, pp. 51-70. [CrossRef]

Batist, J. An intersectional analysis of maternal mortality in Sub-Saharan Africa: A human rights issue. J. Glob. Health 2019, 9,
010320. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

94



o

Article

Vaccine Hesitancy in Women of Childbearing Age
and Occupational Physicians: Results from a Cross-Sectional
Study (Italy, 2022)

Matteo Ricco 1'*, Antonio Baldassarre 2, Milena Pia Cerviere 3 and Federico Marchesi 4

Citation: Ricco, M.; Baldassarre, A.;
Cerviere, M.P.; Marchesi, F. Vaccine
Hesitancy in Women of Childbearing
Age and Occupational Physicians:
Results from a Cross-Sectional Study
(Italy, 2022). Women 2023, 3, 237-262.
https:/ /doi.org/10.3390/
women3020019

Academic Editors: Claudio Costantino,
Maiorana Antonio, Mary V. Seeman

and Maria Grazia Porpora

Received: 31 December 2022
Revised: 8 April 2023
Accepted: 4 May 2023
Published: 6 May 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
1.0/).

Occupational Health and Safety Service on the Workplace, Department of Public Health,

AUSL-IRCCS di Reggio Emilia, 42122 Reggio Emilia, Italy

Department of Experimental and Clinical Medicine, University of Florence, 50134 Florence, Italy

Universita Cattolica del Sacro Cuore, 00168 Rome, Italy

Department of Medicine and Surgery, University of Parma, 43126 Parma, Italy

*  Correspondence: matteo.ricco@ausl.re.it or mricco2000@gmail.com; Tel.: +39-339-2994343 or +39-522-837587

e N

Abstract: Italian occupational physicians (OPs) are instrumental in promoting vaccination practice in
occupational settings, and this study aims to characterize their attitudes, knowledge, and practices
(collectively, KAP) towards immunization practice in women of childbearing age. A convenience
sample of 120 OPs (50.8% males, mean age of 48.2 & 5.9 years old) completed a structured online
questionnaire (potential recipients: 2034; response rate: 5.9%) assessing their understanding of official
recommendations, their general knowledge of vaccine practice, their attitudes towards vaccines, and
their risk perception about vaccine-preventable infectious diseases. The sampled OPs exhibited a good
understanding of official recommendations, and they were largely favorable towards vaccination of
pregnant women. Knowledge status was relatively good (potential range 0 to 100%, average score
22 74.5% =+ 18.2), while risk perception towards sampled disorders was heterogenous: the greatest
was the one for SARS-CoV-2 (52.7% =+ 32.9), followed by seasonal influenza (45.3% =+ 31.6), and
pertussis (37.8% 24 + 28.2). The main predictors for promoting vaccination were higher knowledge
about seasonal influenza vaccine (SIV; adjusted Odds Ratio [aOR] 102.2, 95% Confidence Interval
[95%CI] 9.68-1080.26), tetanus-diphtheria-acellular pertussis vaccine (Tdap; aOR 12.34, 95%CI 2.62;
58.22) 27 and SARS-CoV-2 vaccine (aOR 14.76, 95%CI 2.74-79.69). A better attitude towards SIV
was positively associated with previous vaccination of the respondent (aOR 4.90, 95%CI 1.19-20.14),
while higher risk perception towards SIV was characterized as a negative predictor (aOR 0.04, 95%CI
0.01-0.35), as was working as an OP in healthcare facilities (aOR 0.03, 95%CI 0.01-0.43). Tdap was
positively associated with male gender of respondents (aOR 10.22, 95%CI 2.60 to 40.24) and higher
risk perception about pertussis (aOR 10.38, 95%CI 1.47 to 73.47). Overall, our data suggest that
improving the understanding of OPs about the health burden of frequently encountered pathogens
could be instrumental in increasing their involvement in the promotion of vaccine practice. Because
of the low rate of response to our survey, our conclusions remain tentative.

Keywords: pregnant women; vaccine-preventable diseases; knowledge; attitudes; practices;
risk perception

1. Introduction

Where implemented by the national legal framework, occupational physicians (OPs;
please refer to Table Al for a full summary of acronyms) are the medical professionals
responsible for health surveillance and promotion across the workplaces [1,2]. Well before
the inception of the SARS-CoV-2 pandemic, Italian OPs were actively involved in the imple-
mentation of specifically tailored preventive measures against biological risk factors [3-5],
including prescription and/or delivery of appropriate vaccinations [2,6]. Not coinciden-
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tally, Italian OPs have been extensively involved in the implementation of SARS-CoV-2
vaccination campaigns [7].

Pregnant women may be exposed to various pathogens, including “conventional”
ones such as seasonal and pandemic influenza, pertussis, measles, and rubella [8-10], and
emerging ones such as Flaviviridae (e.g., Zika virus) [11-13], and most notably SARS-
CoV-2 [14-20] not only as healthcare workers (HCWs) but also in settings such as forestry,
zootechny, food, veterinary, biotechnology, treatment and waste disposal. Their exposure
and contact with highly dangerous agents are associated with an increased risk of morbidity,
mortality, and adverse pregnancy outcomes [21-24].

Consequently, the implementation of properly tailored immunization policies among
female workers of childbearing age could represent a substantial duty for OPs [25-29].
Notably, since 2017, the Italian National Immunization Plan (NIP) recommends the vacci-
nation of pregnant women with the pertussis vaccine, included in the trivalent formulation
tetanus-diphtheria-acellular pertussis (Tdap) vaccine between the 27th and the 36th week
of every pregnancy, regardless of prior Tdap history [30,31]. Similarly, Seasonal Influenza
Vaccine (SIV) should be delivered at any stage of the gestational period as a preventive
intervention targeting both the recipient and the offspring [30-33]. In both cases, the role of
OPs in improving vaccination rates among female workers from high-risk settings (e.g.,
HCW) has been specifically stressed by official Italian guidelines [9,18,34-39]. Unfortu-
nately, coverage rates for recommended vaccinations, including SIV and Tdap, among
pregnant women remain very low [27,28,32,33,40-42].

Even SARS-CoV-2 vaccines have been recently addressed by official recommenda-
tions that support their delivery in pregnant women. While initially recommended for
breastfeeding mothers and pregnant women at higher risk of exposure to the virus or at
greater risk of developing a severe illness, since the second half of 2021, SARS-CoV-2 mRNA
vaccines have been extended to all pregnant women in their second and third trimester who
wish to be vaccinated [43-48]. More precisely, national vaccination guidelines prioritize
women at greater risk of contracting SARS-CoV-2 infection because of their occupational
exposures (e.g.,, HCWs) and/or at greater risk of developing severe COVID-19 disease
(women with risk factors such as age >30 years, BMI >30, comorbidities, women from
countries where the migration pressure is high) [43-45].

In such a setting, the role of OPs may be of particular interest, as they could contribute
to the promotion of recommended vaccination in working age groups, which in women
largely coincide with childbearing age. Unfortunately, previous studies have reported a
high occurrence of false beliefs about vaccinations and a lack of knowledge about national
vaccination policies among Italian OPs [2,6,46,47]. Interestingly, similar shortcomings have
been reported also in other national settings [1,20,48].

As a consequence, the main endpoint of this study was to assess knowledge (how
much the respondents understand a certain topic), attitudes (that is the feelings of sampled
individuals towards the assessed subject, as well as any preconceived ideas they may
have towards it), and practices (the ways in which they demonstrate their knowledge and
attitude through their actions; collectively, KAP) of a sample of OPs about vaccinations
and vaccination policies in women of childbearing age and pregnant women. The under-
standing of general and specific recommendations was specifically focused on, as well as
how the KAP of sampled professionals related to these recommendations. Our results may
contribute to identifying areas that may be potentially targeted by specific informative and
educative campaigns dedicated to OPs.

2. Results
2.1. Descriptive Analysis

As reported in Figure 1, a total of 120 OPs (5.9% of the original population of 2034
OPs) participated in the inquiry.
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Italian Occupational Physicians
(as certified by National Health Ministry)
No. 7826

Potential recipients: 2034 (26.0% of all Occupational
Physicians)

v

Retrieved questionnaires: No.129
(6.3% of potential recipients)
l
Completed questionnaires:
No. 120
(5.9% of potential recipients, 93.0% of the initial sample)

! |

Questionnaires excluded as incompleted /
partially completed
No. 9 (7.0% of the initial sample

Respondents working as Respondents without a
Occupational Physicians background in Healthcare
in Healthcare Facilities Facilities
No. 86 No. 34
(71.7% of the intiial sample) (28.3% of the initial sample)

Figure 1. Flowchart of participants included in the present survey.

Overall, 50.8% of the participants were of the male gender, and their mean age was
48.2 & 5.9 years (30.0% aged 50 years old or more), with average seniority as OPs of
16.3 4 10.1 years (75.0% of them, with a seniority of 10 years or more). Of these, the large
majority had offspring (86.7%) and worked as OPs in healthcare facilities (71.7%) (Table 1).

Table 1. Characteristics of the 120 Italian occupational physicians who participated in the present

survey (Italy, 2022).
Variable No./120 Average & SD
Gender
Male 61,50.8%
Female 59, 49.2%
Age (years) 482+£59
Age > 50 years 36, 30.0%
Offspring 104, 86.7%
Seniority (years) 16.3 £10.3
Seniority > 10 years 90, 75.0%
Working as Occupational Physician for Healthcare Facilities 86, 71.7%
General Knowledge Score (%) 74.5% + 18.2
General Knowledge Score > median (78.6%) 47,39.2%

2.2. Assessment of Knowledge Status

Knowledge status was assessed by means of a series of 25 true—false questions, whose
internal consistency was good (Cronbach’s alpha = 0.873). After percent normalization,
the corresponding cumulative score (general knowledge score, or GKS) was generally
high (74.5% =+ 18.2; actual range 28.6-100%; median 78.6%). A skewed distribution was
identified at visual inspection (Figure 2), and the Gaussian distribution was rejected by the
D’Agostino-Pearson test (K2 = 22.17, p < 0.001).

97



Women 2023, 3

Knowledge Score (%)

0.03

o
Q
R

No. of respondents, %

0.01

0.00

40 60 80 100
Knowledge Score

Figure 2. Density plots on general knowledge score (GKS) for participants fulfilling all inclusion
criteria (No. 120, 5.9% of the original sample). Average GKS was estimated to be 74.5% == 18.2 (actual
range 28.6-100%; median 78.6%), with a non-Gaussian distribution as confirmed by D’Agostino—
Pearson test (K2 =22.17, p < 0.001).

Detailed results of the knowledge test are reported in Table A2. More precisely,
substantial uncertainties were associated with items represented by Q19, as only 37.5% of
respondents were aware that no RSV vaccine has been to date commercially made available;
and Q23, as only 47.5% of participants had any understanding that mRNA vaccines against
SARS-CoV-2 vaccines can be employed also in women with a previous history of deep
vein thrombosis. Interestingly, even though a large share of participants had a proper
understanding of official recommendations that allow the use of vaccines in pregnancy
(Q16, 91.7%), similar knowledge gaps affected the recommendations for the delivery of
the Tdap vaccine to all pregnant women (Q15, 54.2%) and for avoiding live-attenuated
vaccines in pregnancy (Q17, 54.2%).

Moreover, a substantial share of participants exhibited some uncertainties regarding
the role of vaccine additives in human health (Q01, 66.7% of correct answers) and the
potential resurgence of secondary cases with epidemic potential after vaccinations with live-
attenuated vaccines (Q21, 67.5%). Around a third of respondents also exhibited knowledge
gaps about the potential vaccine-related induction of encephalitis lethargica (Q04, 66.7%),
subacute sclerosing panencephalitis (Q03, 67.5%), and autoimmune Hashimoto’s thyroiditis
(Q06, 63.3%). Conversely, the large majority of participants properly acknowledged the
efficacy of vaccines (Q11), understood the role of smallpox vaccination in the progressive
eradication of the pathogen (Q10; 95.8% for both statements), and correctly reported that
tetanus vaccination should be delivered in all adults every 10 years (Q18, 91.7%). The
large majority of respondents also agreed on the lack of secondary effects of childhood
immunization on their resistance to infectious diseases (Q12, 93.3%), and that vaccines
do not increase the risk of developing autism (Q07, 91.7%), being of substantial value in
promoting the control of infectious disease (Q09, 91.7%).
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2.3. Risk Perception

Risk perception scores (RPS) for natural infections and vaccine-related side effects were
calculated as the mathematical product of perceived severity (potential range 0 to 5) and per-
ceived incidence (potential range 0 to 5) of the assessed condition (Figures Al and A2). Briefly,
the greatest RPS on natural infections was associated with SARS-CoV-2 (52.7% =+ 32.9), fol-
lowed by rubella (50.3% = 26.7), varicella (49.4% = 27.6), seasonal influenza (45.3% =+ 31.6),
measles (41% =+ 26.3), parotitis (40.8% =+ 27.5), pertussis (37.8% =+ 28.3), hepatitis B
(35.1% =+ 22.0), diphtheria (27.6% =+ 23.3), and tetanus (26.6% =+ 22.3).

By arbitrarily assuming seasonal influenza as the reference group, the difference be-
tween reported RPS was significant only for tetanus (mean difference in favor of seasonal
influenza, 18.71, 95%CI 9.31 to 28.11, p < 0.001), diphtheria (mean difference 17.71, 95%CI
8.31t027.11, p < 0.001), and hepatitis B (mean difference 10.21, 95%CI 8.11 to 19.61, p = 0.026)
(Table A3). When dealing with reported side effects of vaccinations, the greatest RPS was
associated with varicella (25.5% = 25.7), followed by rubella (21.8% 4 22.4), SARS-CoV-2
immunizations with adenovirus carrier (19.9% =+ 19.8), parotitis (19.5% =+ 20.0), measles
(18.4% =+ 19.9), SARS-CoV-2 vaccines based on the mRNA technology (15.7% =+ 19.4), hep-
atitis B vaccine (15.3% =+ 16.2), and SARS-CoV-2 vaccines based on the subunit technology
(15.2% =+ 16.1), while lower estimates were associated with pertussis (13.0% =+ 17.0), SIV
(12.1% =+ 15.0), diphtheria (12.1% =+ 16.6), and tetanus (11.4% + 15.3). When SIV was
taken as the reference group, the difference was significant for parotitis (mean difference
—7.39, 95%CI —14.09 to 0.70, p = 0.022), rubella (mean difference —9.67, 95%CI —16.36
to —2.97 p = 0.001), varicella (mean difference —13.33, 95%CI —20.03 to —6.64, p < 0.001),
and SARS-CoV-2 performed through adenovirus carriers (mean difference —7.79, 95%CI
—14.49 t0 1.10, p = 0.013) (Table A4).

2.4. Attitudes towards Vaccination

When participants were asked about the perceived barriers towards vaccination of
pregnant women (Table 2), the most frequently reported one was the inappropriate risk
perception by pregnant women (83.3%), followed by their appropriate understanding
of official recommendations (79.2%), the fear of side effects (70.8%), the inappropriate
understanding of official recommendations by medical professionals (62.5%). Moreover,
45.9% of participants claimed that other medical professionals may not perceive maternal
vaccinations as a priority and that vaccination services may be scarcely available given
the specificities of pregnant women (37.5%). Only 12.5% of participants reported any
complaints about the high costs of vaccines.

Table 2. Perceived barriers towards vaccinations of pregnant women as reported by 120 Italian
occupational physicians (Italy, 2022).

Perceived Barriers towards Vaccinations of Pregnant Women (Agree/Totally Agree) No./120, %
Fear of side effects 85, 70.8%
Costs of vaccinations 15,12.5%
Not perceived as a priority by other medical professionals 55, 45.9%
Inappropriate risk perception by pregnant women 100, 83.3%
Vaccination services are scarcely available 45, 37.5%
Inappropriate understanding of official recommendations by pregnant women 95, 79.2%
Inappropriate understanding of official recommendations by medical professionals 75, 62.5%

Overall, the majority of participants recommended any of the SARS-CoV-2 vaccines
(i.e., mRNA, subunit, or adenovirus-based formulates) in women of childbearing age
(74.2%), followed by Tdap (70.8%), SIV (66.7%), and hepatitis B virus vaccine (54.2%)
(Table 3). On the contrary, less than 50% of participants actively recommended MPR
(45.8%), and varicella (41.7%) immunizations.
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Table 3. Vaccinations actively recommended for women of childbearing age by 120 Italian occupa-
tional physicians (Italy, 2022).

Vaccines Actively Recommended on Women of Childbearing Age No./120, %
Seasonal Influenza Virus 80, 66.7%
Diphtheria/Tetanus/Pertussis 85, 70.8%
Measles/Mumps/Rubella 55, 45.8%
Varicella 50, 41.7%
Hepatitis B Virus 65,54.2%
SARS-CoV-2 89, 74.2%

When participants were asked about their vaccination status (Table 4), 91.7% of them
had received a full course for SARS-CoV-2, while 71.7% of them had been reportedly
vaccinated against HBV, 65.8% against SIV (at least one time in the previous 5 years).
Moreover, 63.3% had received MPR, 61.7% Tdap, and only 16.7% varicella (either in a
tetravalent immunization or as an individual vaccination).

Table 4. Vaccination status self-reported by 120 Italian occupational physicians (Italy, 2022).

Previously Vaccinated against . .. No./120, %
Seasonal Influenza Virus ! 79, 65.8%
Diphtheria/Tetanus/Pertussis > 74,61.7%
Measles /Parotitis/Rubella 76, 63.3%
Varicella 20, 16.7%
Hepatitis B Virus 3 86, 71.7%
SARS-CoV-2 110, 91.7%

Notes: (1) at least 1 time in the previous 5 years; (2) at least 1 vaccination shot in the previous 10 years; () at least
1 vaccination shot in the previous 10 years, or documented antibody titer as >10 UI/mL.

2.5. Univariate Analysis

Overall, a positive correlation between GKS and RPS was identified for the majority
of infections reported to the participants, and more precisely: seasonal influenza (r = 0.341,
p < 0.001), pertussis (r = 0.200, p = 0.028), measles (r = 0.356, p < 0.001), parotitis (r = 0.238,
p =0.009), varicella (r = 0.196, p = 0.032), hepatitis B virus (r = 0.406, p < 001), and SARS-
CoV-2 (r=0.428, p < 0.001). In other words, a better understanding of vaccine-related issues
was associated with a greater risk perception of the aforementioned disorders, and vice
versa (Table A5).

Conversely, SIV (r = —0.352, p < 0.001), vaccines for diphtheria (r = —0.450, p < 0.001),
tetanus (r = —0.367, p < 0.001), pertussis (r = —0.379, p < 0.001), hepatitis B virus (r = —0.191,
p = 0.037), as well as SARS-CoV-2 vaccines based on mRNA (r = —0.354, p < 0.001), ade-
noviral carriers (r = —0.314, p < 0.001), and subunit technology (r = —0.314, p < 0.001),
were negatively correlated with RPS, and a positive correlation between GKS and RPS was
only reported for SARS-CoV-2 vaccines based on adenovirus carriers (r = 0.239, p < 0.009).
Therefore, a better GKS meant a reduced risk perception of side effects following the
delivery of SIV, and vaccinations against diphtheria, tetanus, pertussis, hepatitis B virus,
and SARS-CoV-2 based on mRNA and subunit technology, while individuals exhibiting
a better knowledge status were more frequently concerned about SARS-CoV-2 vaccines
based on adenovirus carriers. Moreover, as shown in Figure 3, participants recommending
the uptake of SIV, Tdap, and SARS-CoV-2 vaccines consistently had greater GKS compared
to those who did not (i.e., SIV 81.7% =+ 12.4 vs. 60.1% =+ 19.5, Mann-Whitney [M-W]
U =2725.0, p < 0.001; Tdap 80.0% =+ 14.4 vs. 61.3% £ 19.9, M-W U = 2458.0, p < 0.001;
SARS-CoV-279.4% + 14.3 vs. 60.6% + 21.1, M-W U = 2194.5, p < 0.001).
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Figure 3. Density plots on General Knowledge Score (GKS). Estimates were broken down by the
reported attitude towards the following vaccinations: (a) SIV (Seasonal Influenza Virus), (b) Tdap,
and (c) SARS-CoV-2. Briefly, estimates were substantially greater among individuals reporting a
positive attitude than among those not recommending the assessed vaccination (i.e., SIV 81.7% + 12.4
vs. 60.1% =+ 19.5, Mann-Whitney [M-W] U = 2725.0, p < 0.001; Tdap 80.0% = 14.4 vs. 61.3% =+ 19.9,
M-W U =2458.0, p < 0.001; SARS-CoV-279.4% + 14.3 vs. 60.6% =+ 21.1, M-W U = 2194.5, p < 0.001).

When the outcome variables of actively promoting SIV, Tdap, and SARS-CoV-2 vac-
cines were compared to the individual characteristics of respondents (Table 5), a positive
attitude towards SIV was positively associated with a better knowledge status (55.0% of
individuals reporting a favorable attitude versus 7.5% among those not favorable to the
reported vaccine, p < 0.001), having been previously vaccinated against seasonal influenza
(82.5% vs. 32.5%, p < 0.001), and reporting higher RPS on influenza (62.5% vs. 25.0%,
p < 0.001). On the contrary, working as an occupational physician in healthcare facilities
(63.7% vs. 87.5%, p = 0.012) and reporting higher RPS on the vaccine (25.0% vs. 75.0%,
p < 0.001) were more frequently reported among individuals not favorable to the vaccine
than among those promoting the intervention.

Table 5. Association between the individual attitude towards seasonal influenza vaccine (SIV),
diphtheria, tetanus, and pertussis formulate (Tdap), and SARS-CoV-2 vaccination among 120 Italian
occupational physicians (Italy, 2022). Note: RPS = risk perception score.

SIV

Favorable Not Favorable alue
(No./80, %) (No./40, %) pvalu

Male Gender 45,56.3% 16, 40.0% 0.138

Age > 50 years 24,30.0% 12,30.0% 1.000

Any Offspring 69, 86.3% 35, 87.5% 1.000

Higher Knowledge status 44, 55.0% 3,7.5% <0.001

Working as Occupational Physician for Healthcare facilities 51, 63.7% 35, 87.5% 0.012

Vaccinated against SIV 66, 82.5% 13, 32.5% <0.001

Higher RPS vs. SIV 50, 62.5% 10, 25.0% <0.001

Higher RPS vs. SIV vaccine 20, 25.0% 30, 75.0% <0.001
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Table 5. Cont.

SIV
Tdap
Favorable Not Favorable
(No./85, %) (No./35, %) p value
Male Gender 50, 58.8% 11, 31.4% 0.011
Age > 50 years 24,28.2% 12, 34.3% 0.661
Any Offspring 74, 87.1% 30, 85.7% 1.000
Higher Knowledge status 44, 51.8% 3,8.6% <0.001
Working as Occupational Physician for Healthcare facilities 61,71.8% 25,71.4% 1.000
Vaccinated with Tdap 51, 60.0% 23, 65.7% 0.705
Higher RPS vs. diphtheria 45, 52.9% 5,14.3% <0.001
Higher RPS vs. diphtheria vaccine 15,17.6% 10, 28.6% 0.275
Higher RPS vs. tetanus 40,47.1% 10, 28.6% 0.096
Higher RPS vs. tetanus vaccine 15,17.6% 15, 42.9% 0.008
Higher RPS vs. pertussis 55, 64.7% 5,14.3% <0.001
Higher RPS vs. pertussis vaccine 34,40.0% 20,57.1% 0.130
SARS-CoV-2
Favorable Not Favorable
(No./89, %) (No./31, %) p value
Male Gender 43, 48.3% 16, 51.6% 0.914
Age > 50 years 20, 22.5% 16, 51.6% 0.005
Any Offspring 77, 86.5% 27,87.1% 1.000
Higher Knowledge status 45, 50.6% 2,6.5% <0.001
Working as Occupational Physician for Healthcare facilities 65,73.0% 21, 67.7% 0.740
Vaccinated against SARS-CoV-2 88, 98.9% 22,71.0% <0.001
Higher RPS vs. SARS-CoV-2 48, 54.5% 12,37.5% 0.148
Higher RPS vs. SARS-CoV-2 vaccine (mRNA) 34, 38.2% 21, 67.7% 0.008
Higher RPS vs. SARS-CoV-2 vaccine (adenoviral carrier) 39, 43.8% 21, 67.7% 0.037
Higher RPS vs. SARS-CoV-2 vaccine (subunit) 43, 48.3% 17,54.8% 0.677

Similarly, a positive attitude toward the Tdap vaccine was positively associated with
male gender (58.8% vs. 31.4%, p = 0.011), reporting a higher knowledge status (51.8% vs. 8.6%,
p <0.001), and having a higher RPS on diphtheria (52.9% vs. 14.3%, p < 0.001) and pertussis
(64.7% vs. 14.3%, p < 0.001), while it was negatively associated with higher RPS on tetanus
vaccine (17.6% vs. 42.9%, p = 0.008).

A favorable attitude towards SARS-CoV-2 vaccine was negatively associated with
belonging to older age groups (22.5% among respondents of 50 years or more vs. 51.6% of
respondents not favorable to SARS-CoV-2 vaccines) and reporting higher RPS on mRNA
(38.2% vs. 67.7%, p = 0.008) and adenoviral (43.8% vs. 67.7%, p = 0.037) SARS-CoV-2
vaccines. Conversely, having a better knowledge status (50.6% vs. 6.5%, p < 0.001), and
having been vaccinated against SARS-CoV-2 were positively associated with a favorable
attitude (98.9% vs. 71.0%, p < 0.001).

2.6. Multivariable Analysis

Multivariable analysis was modeled including the variables that in univariate analysis
were significantly associated (p < 0.05) with the active promotion among female workers of
childbearing age of SIV (Model 1), Tdap (Model 2), and SARS-CoV-2 vaccines (Model 3),
and more precisely (Table A6):
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(@) Model 1: GKS > median value; having been working as OP in healthcare facilities;
having been vaccinated against seasonal influenza; RPS towards SIV and seasonal
influenza > median values.

(b) Model 2: being of male gender; GKS > median value; RPS on diphtheria and pertussis
> median values; reporting RPS on the vaccine for tetanus > median value.

(c) Model 3: being older than 50 years at the time of the survey; reporting a GKS > median
value, having been vaccinated against SARS-CoV-2, reporting RPS values for SARS-
CoV-2 vaccines based on mRNA formulates and adenoviral vectors > median.

As shown in Table 6, a favorable attitude towards SIV was more frequently reported
among participants exhibiting a better knowledge status (adjusted Odds Ratios [aOR]
102.24, 95% Confidence Interval [95%CI] 9.68 to 1080.26), and having been vaccinated
against SIV (aOR 4.90, 95%CI 1.19 to 20.14). On the contrary, it was less frequently reported
by participants who reportedly worked as OPs in healthcare facilities (aOR 0.03, 95%CI
0.01 to 0.43) and who reported higher RPS on the vaccine (aOR 0.04, 95%CI 0.01 to 0.35).

Table 6. Multivariable analysis of factors associated with a better individual attitude towards sea-
sonal influenza vaccine (SIV), diphtheria, tetanus, and pertussis formulate (Tdap), and SARS-CoV-2
vaccination among 120 occupational physicians participating in the survey. The assessed models
included the favorable attitude towards the individual vaccine as the outcome variable, and assessed
as explanatory variables all factors that in univariate analysis were associated (p < 0.05) with the

corresponding outcomes.

SIV Tdap SARS-CoV-2
Adjusted Odds Ratio (95% Confidence Intervals)
Male Gender - 10.22 (2.60; 40.24) -
Age > 50 years - - 0.62 (0.19; 1.99)
Higher Knowledge status 102.24 (9.68; 1080.26) 12.34 (2.62; 58.22) 14.76 (2.74; 79.69)
Working as Occupational Physician for Healthcare facilities 0.03 (0.01; 0.43) - -
Vaccinated against ...
SIV 4.90 (1.19; 20.14) - -
SARS-CoV-2 - - 7.66 (0.72; 81.12)

Higher RPS vs. the pathogen
SIV

1.04 (0.23; 4.71) -
- 2.38 (0.36; 15.84) -

SARS-CoV-2, mRNA -
SARS-CoV-2, adenoviral vector - - 2.59 (0.31; 21.45)

diphtheria
pertussis - 10.38 (1.47; 73.47) -
Higher RPS vs. the vaccination
SIV 0.04 (0.01; 0.35) - -
tetanus - 0.34 (0.10; 1.17)

0.14 (0.02; 1.17)

Similarly, a better knowledge status was associated with a favorable attitude to-
wards SARS-CoV-2 vaccine (aOR 14.76, 95%CI 2.74 to 79.69), while male gender of respon-
dents (aOR 10.22, 95%CI 2.60 to 40.24), scoring a GKS > median value (aOR 12.34, 95%CI
2.62 to 58.22), and higher risk perception of pertussis (aOR 10.38, 95%CI 1.47 to 73.47) were
characterized as explanatory variables for a positive attitude towards Tdap.

3. Discussion

In our cross-sectional study, we assessed the KAP of a small sample of Italian OPs
(120 respondents in total) about vaccinations and vaccination policies in female work-
ers of childbearing age. As HCWs, OPs can reasonably represent a model for the gen-
eral population, but because of their exclusive role in the occupational settings, they
are also potentially instrumental in overcoming vaccine hesitancy (delay in acceptance
or refusal of vaccines irrespective of their actual availability) [49-51] across workplaces
and in high-risk occupational groups [52]. Consequently, when OPs improperly share
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false beliefs among the workers they care for, they may even become detrimental to the
global efforts to achieve and maintain high vaccination rates, not only for “new” vaccines
such as SARS-CoV-2 [1,2,36,53] but also for more conventional ones such ad Tdap and
SIV [36,48,54,55]. In our study, the majority of respondents exhibited a relatively good
performance on the knowledge test (74.5% =+ 18.2) and a somehow discrete positive attitude
towards SIV (66.7%), Tdap (70.8%), and SARS-CoV-2 (74.2%). It is often believed that the
attitudes towards vaccines of medical professionals (including OPs) should not be negative
and that they cannot be affected by substantial vaccine hesitancy. Even though these results
are obviously desirable, they cannot be taken for granted [17,56-58].

In our study, the aforementioned vaccinations were associated with quite distinctive
predictive variables. On the one hand, a better knowledge status was consistently char-
acterized as a predictive variable (aOR 12.34, 95%CI 2.62 to 58.22 for Tdap, aOR 14.76,
95%CI 2.74 to 79.69 for SARS-CoV-2), particularly for promoting SIV (aOR 102.24, 95%CI
9.68 to 1080.26). On the other hand, the promotion of assessed vaccines was associated
with the self-reported immunization of the respondents only for SIV (aOR 4.90, 95%CI
1.19 to 20.14). In this regard, participants working as OPs for healthcare facilities and report-
ing higher RPS towards the vaccine exhibited a negative attitude towards the promotion
of SIV among female workers of childbearing age (aOR 0.03, 95%CI 0.01 to 0.43 and aOR
0.04, 95%CI 0.01 to 0.35, respectively). On the contrary, a positive attitude to Tdap was
positively associated with male gender (aOR 10.22, 95%CI 2.60 to 40.24) and higher risk
perception of pertussis infection (aOR 10.38, 95%CI 1.47 to 73.47).

Our estimates are therefore somewhat consistent with most of the available KAP studies
on immunizations [2,6,7,29,33,53,59-66], where the domain of knowledge has been often
acknowledged as a main predictor for attitudes and practices of medical professionals. It
should be stressed that similar results have been repetitively but not consistently reported in
occupational studies, particularly in those performed on OPs [1,2,6,7,36,53]. Particularly when
dealing with KAP studies on biological risk in occupational settings, knowledge represents
a key factor that should be specifically addressed. As previously stressed by Betsch et al.
in a sample of German professionals [1], OPs are not spared by substantial knowledge
gaps and misunderstanding of biological risk agents. Similar estimates were reported from
several Italian studies [2,7,53,67], and a likely explanation for these knowledge gaps may be
tentatively identified in the core curriculum of OPs. Until recently, despite the underlying legal
framework, and the substantial burden represented by pathogens such as HBV, HCV, and HIV,
the formal education and the medical training of Italian OPs have often prioritized other topics
(e.g., work-related musculoskeletal diseases, occupational pulmonary diseases, occupational
neoplasia) over biological risk [15,37,39,68]. In other words, despite their professional role,
scientific background, and medical training, not only may OPs fail to overcome the gaps
between official recommendations and vaccine objectors [1,2,7,67,69], but their knowledge
gaps could even lead to a certain degree of vaccine hesitancy [2,6,7,53,59].

In addition, the negative attitude towards the promotion of SIV among female workers
of childbearing age could be explained in terms of potential false beliefs, particularly on
the actual efficacy and safety profile of the available vaccines [29,32,70,71]. During the
previous decade, the reporting of three deaths within 48 h of vaccination with the Fluad®
vaccine led to a sustained reduction in vaccination rates between 2014 and 2017 [72,73],
also among medical professionals [72,74], with a sustained lack of trust in this preventive
intervention [29,53]. Even in our study, SIV was associated with an RPS that exceeded other
immunizations, notably including varicella and rubella immunizations. Both vaccines are
represented by live-attenuated pathogens: even though reactivation of vaccine strains is
usually acknowledged as somewhat unusual for both varicella and rubella, for the safety
of mother and children, their delivery is usually avoided in pregnant women [19,75-79].
Moreover, the reported mismatch between antigens contained in the SIV and the circulating
pathogens in several winter seasons has presumptively led to the diffuse underscoring
of the actual preventive role of SIV [46,80,81]. Nonetheless, we cannot rule out that a
certain disregard for SIV could be associated with the misunderstanding of the actual
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aims of this intervention. While vaccines included in Tdap are aimed to avoid the clinical
syndromes associated with the natural infection of the primary pathogens, the primary
aim of SIV is avoiding complications of the natural infection, likewise with SARS-CoV-2
immunization [24,74,82,83]. Interestingly, the effectiveness of SIV in avoiding sick leave in
certain settings, such as healthcare facilities, although proven [84], has been inconsistently
reported in several Italian studies [53,83,84]. In other words, some professionals may
have failed to properly appreciate the actual cost-benefit ratio of this medical intervention,
particularly in individuals such as pregnant women, where the clinician should not only
target the health and safety of the patient (i.e., the pregnant woman) but care also for the
unborn child. Not coincidentally, being an occupational physician in medical facilities was
a negative predictor for a positive attitude towards SIV [26,33,85-88].

The inappropriate attitude of participating OPs towards SIV is particularly unsat-
isfactory when keeping in mind that vaccination of pregnant women remains globally
low [85], and that there is a certain base of evidence that the failure of HCW to recommend,
offer, promote, and perform influenza vaccination represents a substantial barrier to ante-
natal influenza vaccination [85-87]. A more effective contribution of OPs in overcoming
usual barriers to maternal vaccination would be therefore both appreciable and necessary,
as previously recommended for other medical professionals interacting with pregnant
women [26,33,85,88-91].

In our study, the eventual promotion of the SARS-CoV-2 vaccine among pregnant
women was remarkable (74.2%) and quite similar to the overall acceptance of mRNA
formulates in a precedent report on Italian OPs (89.8% of 166 professionals) [7]. Moreover,
the overall risk perception for these vaccines was comparable to other assessed immuniza-
tions, with the notable exception of adenovirus-based formulates. In this regard, a worse
acceptance of these formulates was reported even in the aforementioned preliminary report
(i.e., 51.2% vs. 89.8%) [7]. In fact, participating OPs appeared to be up-to-date in terms of
general recommendations towards SARS-CoV-2 vaccines, with the notable exception of
the exemption for women previously reporting cases of deep vein thrombosis. During the
first SARS-CoV-2 vaccination campaign, several claims of an increased risk of deep vein
thrombosis after SARS-CoV-2 vaccination shots urged for a critical reappraisal of these
vaccines in groups potentially at high-risk, including individuals with previous episodes of
deep vein thrombosis, women using birth control pills or hormone replacement therapy,
and pregnant women [92-96]. Still, most of the reported cases were actually associated with
adenovirus-based formulates [92,93,97], while mRNA vaccines and subunit vaccines have
shown a safer profile [92,95,96]. Even though SARS-CoV-2 immunizations performed by
means of an adenovirus carrier were discontinued during 2021, the overall attitude towards
this immunization was actually associated with a quite higher RPS than that reported for
mRNA formulates (19.9% + 19.8 vs. 15.7% =+ 19.4) and for SARS-CoV-2 vaccines based
on the subunit technology (15.2% =+ 16.1). The similar appraisal of mRNA and subunit
vaccines—at least in this specific sample—may contribute to our understanding of the
unsatisfying uptake of subunit formulates during vaccination campaigns in 2021 and 2022.
Even though substantial vaccine hesitancy had previously affected similarly designed
vaccines targeting hepatitis B and Neisseria meningitidis ACWY [31,98-101], subunit formu-
lates have been initially welcome as “more conventional” drugs that could contribute to
overcoming most of the concerns about the innovative mRNA technology [102]. However,
according to an official report from the Italian National Health Service, by 26 September
2022, a total of 140,689,960 doses of SARS-CoV-2 vaccines had been delivered among Italian
residents; of these, only 0.03% were represented by subunit formulates [103]. In other terms,
our results seemingly suggest that interventions improving the understanding of actual
guidelines among OPs may also improve their acceptance and proactive attitude towards
SARS-CoV-2 vaccines even in pregnant women.

Limits and Strengths. Despite its potential significance, our study is affected by several
limitations and is not generalizable because of shortcomings affecting the sampling strategy
and generalizability of the sample.
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In the first place, our sample was quite small, as it included a total of 120 OPs, which is
around 1.5% of all Italian occupational physicians at the time of the survey (n = 7826), and
only 5.9% of the potential recipients. Therefore, the sample is not likely to be representative
of all OPs. Moreover, because of the limited number of sampled professionals, and the
similarly limited response rate across the targeted and invited OPs, the present study
was also affected by reduced statistical power, urging for a very cautious appraisal of the
results we were able to collect. More precisely, assuming as a reference the acceptance
of influenza (68.5%), Tdap (52.7%), and SARS-CoV-2 (90.4%) by Italian OPs from some
similarly designed studies [7,36,53], a Type I error of 5% (0.05), and a power of 95%, a
minimum sample size ranging between 133 for SARS-CoV-2, 332 for SIV, and 383 for Tdap
could be calculated [7]. In other words, the present study only collected one-third of the
sample size it would have required in order to gather sufficient statistical power. Still, as
the specific topic of immunization of childbearing-age women in occupational settings has
been assessed in only a limited fashion, particularly in Italy, and available evidence has
been mostly collected from healthcare workers [7,29,104-107], our preliminary results could
provide some insight for potential interventions aimed to improve the overall delivery of
vaccines by OPs.

Second, our research was designed as an internet-based survey, whose implicit limits
have been previously addressed [108-110]. Similarly designed studies are acknowledged as
reliable and cost-effective, but they are also affected by an extensive double “self-selection”
of participating individuals. On the one hand, as participating individuals are recruited
through social media platforms, the sample will only include individuals familiar with
new media [36,109,111-113]. In turn, this could lead to the oversampling of individuals
more accustomed to sharing personal information through internet access, usually more
frequently reported among younger age groups. In effect, our sample included a reduced
share of respondents aged 50 years or older (30.0% of the total sample), and these figures
are quite inconsistent with the Italian medical workforce [114,115]. On the other hand, this
sampling strategy would lead to the oversampling of subjects having greater knowledge
and/or interest in the assessed topic [29,32,116,117], while not participating could be under-
stood as a negative attitude or a lack of knowledge about the targeted topic [109], and that
may impair the overall reliability and generalizability of collected results. Nonetheless, our
study deliberately targeted a relatively homogenous subgroup of medical professionals (i.e.,
OPs) in order to mitigate as much as possible the potential self-selection of the participants
and minimize or even rule out the eventual effect of individual factors such as occupational
background and educational level.

Thirdly, we cannot rule out that some of the respondents did not fully adhere to our
selection criteria, further compromising the actual representativity of the sample. In order
to cope with this potential shortcoming, our study only included participants that were
drawn from discussion groups, whose participation was limited to individuals having
previously received a specific invitation from the manager and answered specific “selection”
questions [118]. Moreover, we do not know how often sampled participants are usually
requested to contribute to workers’ vaccinations, and more specifically to the vaccination
practice of pregnant women [7,29,36,53,104-107].

Fourth, even though the core of this study, i.e., the knowledge test, was based on a
reliable model and characterized by a high degree of internal consistency [1,119], we cannot
rule out that some of the items assessed might have been affected by some degree of social
desirability bias, whereby some participants reported some answers in terms of “common
sense”, prioritizing more “socially appropriate” answers over their true understanding of
certain topics. Interestingly, such potential bias has been repeatedly identified in previous
KAP studies on OPs [1,2,36,53,108], including some surveys performed with a quite similar
sample. Therefore, we cannot rule out that our results could have ultimately overstated
the share of individuals having an effective understanding of vaccine-associated issues,
but also actually acknowledging the reported and assessed vaccinations as recommended
and promoted in pregnant women and women of childbearing age. In order to attempt a
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certain quantification of participants affected by social desirability bias, the knowledge test
specifically reported the still commercially unavailable maternal RSV vaccination [118,120].
Interestingly, only 37.5% of participants correctly ruled out this option, suggesting the need
for a critical appraisal of overall results from the knowledge test and individual attitudes
towards reported vaccines.

Finally, our study deliberately assessed the KAP of recruited participants on a se-
lected set of immunizations, but women of childbearing age could be targeted by other
interventions of some occupational interest, including but not limited to vaccines for
Neisseria meningitidis and Mycobacterium tuberculosis (i.e., BCG) for healthcare workers, Hep-
atitis A virus, typhoid vaccines, and tick-borne encephalitis vaccine for workers traveling
to parts of the world where these pathologies are common, and even rabies vaccines for
professionals involved in laboratory and veterinary practice [30,31,121-127]. Moreover,
workplaces may represent an appropriate setting for improving the acceptance of immu-
nizations with a more limited occupational interest, such as pneumococcus, and mostly
human papillomavirus (HPV) vaccines. In effect, the pneumococcal vaccine is currently
indicated only for individuals having certain chronic medical conditions or other risk
factors, and routine medical surveillance by OPs may provide an ideal opportunity for
reaching potential recipients and/or addressing their vaccine hesitancy [128,129]. Similarly,
OPs could contribute to the shared effort for improving HPV vaccination rates. HPV is
not only the current most common sexually transmitted disease in the world but it is also
acknowledged as the main risk factor for cervical cancer in women with an estimated
570,000 new cases per year [130-133]. According to the current guidelines, the HPV vaccine
is currently recommended for everyone through age 26 years if not adequately vaccinated
when younger, and OPs, during medical surveillance, could properly identify and address
women that can potentially benefit from catch-up vaccination [134]. According to the total
worker health approach, future interventions should be therefore tailored in order to in-
clude a more extensive list of assessed vaccinations, not strictly limited to the interventions
associated with occupational settings [135,136].

4. Materials and Methods
4.1. Study Design

The present study was designed as a cross-sectional questionnaire-based study according
to the STROBE statement (see STROBE checklist as Supplementary File S1) and performed be-
tween 1 April 2022 and 30 April 2022. The study was delivered across seven private Facebook
group pages and four closed forums focusing on occupational medicine, whose applications
were officially limited to OPs. According to the built-in statistics of the parent social media,
by 1 April 2022, the group pages had a total of 2034 members. Still, no information could be
retrieved about cross-membership and the number of actual, active users.

In order to share the study with the group members, the chief researcher (MR) preven-
tively contacted the administrators of the groups, requesting preventive authorization for
posting an invitation link to the questionnaire. Users who clicked on the invitation texts
were then provided with a page reporting (a) the full study information; (b) the informed
consent (authors’ translation of the informed consent is available as Supplementary File S2);
and (c) a web link to the first page of the survey (Google Forms; Google LLC; Menlo Park,
California, CA, USA).

On the first page of the survey, participants were initially asked whether they (a) were
or not living and working in Italy and (b) were working as an OP at the time of the survey.
Only participants sharing two positive answers to these checkpoint items received the full
questionnaire, while in all other cases, the survey was closed, and no further data were
retained. The questionnaire was compiled anonymously: personal data (e.g., name, IP
address, email address), and all personal information unnecessary to the survey were not
requested, saved, or tracked.
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4.2. Questionnaire and Availability of Data and Material

The questionnaire was originally formulated in Italian, being designed as a follow-
up to an instrument originally validated in obstetrics and gynecology [29]. The final
questionnaire included the following sections:

1.  Individual characteristics: age, seniority as OPs, gender, and whether they (a) had any
professional experience as an occupational physician with any healthcare provider
(yes vs. no) and (b) had any child.

2. Knowledge test: participants received a 31-item questionnaire on vaccination in preg-
nancy [29] that was based on previous KAP studies in occupational settings [137,138].
Briefly, the questionnaire included a series of true/false items based on the current
understanding and guidelines on vaccinations in pregnancy, specifically focusing on
(a) general issues about vaccinations and (b) official recommendations on SARS-CoV-2,
SIV, and Tdap. GKS was calculated as the sum of correctly and incorrectly marked
recommendations: for all correct answers, +1 was added to a sum score, while a
missing/“don’t know” answer or a wrong indication added 0 to the cumulative score.

3. Risk perception: participants were initially asked to rate by means of a fully labeled
5-point Likert scale (range: 1, “of no significant concern in daily practice”, to 5, “of
very high concern in daily practice”) the perceived severity (C) and the perceived
frequency (I) of a series of vaccine-preventable disorders in pregnant women: seasonal
influenza, tetanus, diphtheria, pertussis, measles, parotitis, rubella, varicella, hepatitis
B, SARS-CoV-2. Similarly, participants were then asked to rate how they perceived a
series of vaccinations (i.e., against seasonal flu, tetanus, diphtheria, pertussis, measles,
parotitis, rubella, varicella, hepatitis B virus, SARS-CoV-2 delivered as mRNA formulate,
adenoviral vector-based formulates, and subunit vaccine) when delivered to pregnant
women in terms of the perceived severity (C) and frequency (I) of their side effects.

As previously suggested by Yates, a quantitative estimate of perceived risk can be de-
fined as the mathematical product of the perceived probability of an event and its expected
consequences [1,139], and the corresponding RPS for vaccines and natural infection was
therefore calculated as:

RPS=1xC

4. Attitudes and practices: we initially inquired of participants whether they had previ-
ously received any of the following vaccinations: seasonal influenza virus, Tdap or dT,
MPR, varicella (either as a single formulate or within an MPR-V vaccine), hepatitis B
virus, SARS-CoV-2 (any). Similarly, participants were asked whether, during the last
12 months, they had recommended any of the aforementioned vaccines in women of
childbearing age. Finally, we reported a series of potential barriers towards vaccina-
tions in women of childbearing age (i.e., fear of side effects; costs of vaccinations; not
being perceived as a priority by other medical professionals; inappropriate risk per-
ception by pregnant women; vaccination services are scarcely available; inappropriate
understanding of official recommendations by pregnant women; inappropriate un-
derstanding of official reccommendations by medical professionals), and participants
were asked to rate their perceived significance through a 5-point Likert scale ranging
from 1 (not agreeing at all) to 5 (totally agreeing).

All questions were self-reported and not externally validated. The internal consistency
or reliability of each of the sections of the questionnaire was assessed with the Cronbach
alpha test, the results of which were interpreted in accordance with the literature. An
English translation of the questionnaire is available on request to the study Authors.

4.3. Ethical Approval

Before giving their consent to the survey, participants were briefed that the principles
and guidelines of the Helsinki Declaration would be followed across all steps of this study.
More precisely, data were gathered anonymously and handled confidentially, being stored
for a limited timeframe, in order to only allow aggregate data analysis. Participation was
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strictly voluntary, and no monetary or other compensation was offered to the participants.
Moreover, only subjects who had expressed consent for study participation were able to
provide the questionnaire for data analysis. As individuals cannot be identified based on
the presented material, this study caused no plausible harm or stigma to participants. The
study was deliberately designed with an anonymous, observational approach, and it did
not include clinical data. Moreover, demographic data were deliberately limited to very
generic items (i.e., age, seniority, and gender). According to Italian law (Gazzetta Ufficiale
no. 76, dated 31 March 2008; Supplementary File S3), a preliminary evaluation by an ethical
committee was not required.

4.4. Data Analysis

Cumulative scores (RPS, GKS) were initially normalized to percent value, being then
dichotomized by median value as “high” (i.e., >median) and “low” (<median) groups. All
continuous variables were reported as mean =+ standard deviation. After visual inspection,
their distributions were assessed by means of the D’ Agostino—Pearson K2 test and com-
pared through the Student’s t-test for unpaired data or ANOVA for K2 test p value > 0.100
(i.e., normally distributed variable), or through the Mann-Whitney or Kruskal-Wallis test
for K2 test p value < 0.100 (i.e., not normally distributed variable). According to the distri-
bution of variables, their correlation was then assessed by Pearson’s correlation coefficient
(i.e., normally distributed variables) or through Spearman’s ranks test (i.e., not normally
distributed variable).

In order to properly characterize explanatory variables of the outcome variables repre-
sented by a somewhat positive attitude towards recommending SIV, Tdap, and SARS-CoV-2
vaccine, a multivariable analysis was modeled as follows. Firstly, univariate analysis of all
of the categorical variables was performed in respect of the aforementioned outcome vari-
ables through a chi-squared test in order to test variables to be included in the multivariable
analysis. All variables that at univariate analysis were significantly (p < 0.05) associated
with a somewhat positive attitude towards recommending SIV, Tdap, and SARS-CoV-2
vaccines were then included in a stepwise binary logistic regression analysis model in order
to calculate multivariate odds ratios (aOR) and their respective 95% confidence intervals
(95%CI). We opted for a more restrictive stepwise approach over an a priori modeling
as in a small dataset the latter could find many false associations that happen only by
chance [140]. All statistical analyses were performed by means of IBM SPSS Statistics 26.0
for Macintosh (IBM Corp. Armonk, NY, USA).

5. Conclusions

OPs are called upon to play a dual key role, i.e., reconciling the right to work and
protecting and promoting workers’ health at the same time. Despite a generally favorable
attitude towards vaccines among our OP respondents, the results of our study suggest
substantial knowledge gaps and a need for better training in the area of immunization
of pregnant women. Because of the low response to the survey, however, these results
remain preliminary.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/women3020019/s1, File S1: STROBE checklist; File S2: Authors’
translation of the informed consent; File S3: Author’s translation of the Gazzetta Ufficiale no. 76,
dated 31 March 2008.
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Figure A2. Risk Perception Score (RPS) towards a selected series of vaccines to be performed in preg-
nant women. Notes: AdV = adenoviral vector; nRNA = mRNA-based vaccine; Diph. = diphtheria;
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HBYV = hepatitis B virus; Pert. = pertussis; SIV = Seasonal influenza vaccine; Var. = varicella.
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Table A1. Summary of shortcuts and acronyms employed across the manuscript.

Acronyms Meaning

95%ClI 95% Confidence Interval
aOR Adjusted Odds Ratio
BMI Body Mass Index

COVID-19 Coronavirus Disease 2019

GKS General Knowledge Score

HAV Hepatitis A Virus

HBV Hepatitis B Virus

HPV Human Papillomavirus

ICOH International Commission on Occupational Health
1SS Italian National Institute of Health (in Italian, Istituto Superiore di Sanita)
KAP Knowledge, Attitudes, Practices

MPR Measles-Parotitis-Rubella vaccine

NHS National Health Service
NIP (Ttalian) National Immunization Plan
OPs Occupational Physicians
PPE Personal Protective Equipment
RPS Risk Perception Score

RSV Respiratory Syncytial Virus

SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2
SIvV Seasonal Influenza Virus
STROBE STrengthening the Reporting of Observational studies in Epidemiology

Tdap trivalent formulation tetanus-diphtheria-acellular pertussis

VPDs Vaccine-Preventable Disease

Table A2. Knowledge Test in 120 occupational physicians participating in a survey on vaccinations
in pregnant women (Italy, 2022).

Statement Correct Answer No./120, %
QO01. Addictive used in vaccines are not dangerous for human health TRUE 80, 66.7%
Q02. Multiple sclerosis may be elicited by HBV recombinant vaccine FALSE 105, 87.5%
QO03. Subacute sclerosing panencephalitis can be elicited by the measles vaccine FALSE 81, 67.5%

Q04. Encephalitis lethargica can be elicited by vaccines against influenza (in particular,
against pandemic influenza)
QO05. Some vaccinations increase the risk of developing diabetes FALSE 100, 83.3%
QO06. Some vaccinations increase the r%sk of ,cievelop.ln.g autoimmune disorders including FALSE 76, 63.3%
Hashimoto’s thyroiditis
QO07. Some vaccinations increase the risk of developing autism
(e.g., vaccine against measles)
QO08. Some vaccinations increase the risk of developing allergies FALSE 85, 70.8%
Q09. Vaccines are of limited value in controlling infectious diseases as etiological drugs are

FALSE 80, 66.7%

FALSE 110, 91.7%

. . FALSE 110, 91.7%

extensively available
Q10. Without vaccination programs, smallpox would still exist TRUE 115, 95.8%
Q11. The efficacy of vaccines has been extensively proven TRUE 115, 95.8%
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Table A2. Cont.

Statement Correct Answer No./120, %
Q12. Children would exhibit greater resistance to mfectl.ous diseases if they received a more FALSE 100, 93.3%
limited number of vaccines
Q13. A substantial share of vaccines is delivered too early to properly activate FALSE 105, 87.5%
the immune system
Q14. The proper development of the immune system Cf)uld be impaired by the delivery of a FALSE 85, 70.8%
large number of vaccines
Q15. According to the current National Vaccination Plan, shots with combined vaccine TRUE 65, 54.2
Diphtheria-Tetanus-Pertussis (Tdap) to all pregnant women ome
Q16. According to the current Natlonal Vaccma.tlon Plan, vaccines should be avoided FALSE 110, 91.7%
during pregnancy, in general
Q17. According to the current Natlox}al Vacc1¥1at10n Plan, live-attenuated vaccines should TRUE 65, 54.2%
be avoided during pregnancy
Q18. According to the current Natmnal Vaccination Plan, tetanus vaccination shots should TRUE 110, 91.7%
be delivered to all adults every 10 years
Q19. A vaccine preventing Respiratory Syncytial Virus (RSV) is currently recommended FALSE 45, 37.5%
for pregnant women
Q20. According to the current National Vaccination Plan, seasonal influenza vaccine should
. . . . . FALSE 97,80.8%
be avoided in pregnant women during the third trimester
Q21. Vaccines against measles, parotitis, an;l rubt?lla (Wlth and Wlthout varicella) can elicit FALSE 81, 67.5%
secondary cases with epidemic potential
Q22. According to our current L{nfie.rstarl.d1ng, mRNA.V.accmes against SARS-CoV-2 can FALSE 95,79.2%
elicit impairment of fertility
Q23. According to our current understanding, mRNA vaccines against SARS-CoV-2 should
. . . : . . . FALSE 57,47.5%
be avoided in women with a previous history of deep vein thrombosis
Q24. According to the current guidelines, combined delivery of SARS-CoV-2 and Seasonal
o . . - TRUE 100, 83.3%
Influenza vaccines in pregnant women is a potential option.
Q25. Pregnant women should avoid all occupational settings with a TRUE 104, 86.7%

well-defined biological risk.

Table A3. Comparison between perceived Risk Perception Score (RPS, potential range 0 to 100)
on natural infections in pregnant women for selected pathogens as reported by 120 occupational
physicians participating in the present survey (Italy, 2022) (Note: 95%CI = 95% confidence interval;
ANOVA = analysis of the variance).

. p Value
Pathogen RPS (95%CI) Meaz‘gg;fé‘;eme (ANOVA, Dunnet’s
° Post Hoc Test)
Seasonal influenza Virus ~ 45.29 (39.59 to 50.99) REFERENCE REFERENCE
Tetanus 2658 (23.37t0 31.80)  18.71 (9.31 to 28.11) <0.001
Diphtheria 27.58 (23.37t031.80) 1771 (8.31 to 27.11) <0.001
Pertussis 37.79 (32.69 t0 42.89)  7.50 (~1.90 to 16.90) 0.185
Measles 41.00 (36.25 t0 45.75)  4.29 (~5.11 to 13.69) 0.774
Parotitis 40.75 (35.78 t0 45.72)  4.54 (—4.86 to 13.94) 0.722
Rubella 50.33 (45.50 t0 55.16)  —5.04 (—14.44 to 4.36) 0.614
Varicella 49.42 (4442 t054.41)  —4.13(~13.52t05.27) 0.806
Hepatitis B 35.08 (31.11t039.06) 1021 (0.81 to 19.61) 0.026
SARS-CoV-2 52.71 (46.76 t0 58.65)  —7.42 (—16.81 to 1.98) 0.195
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Table A4. Comparison between perceived Risk Perception Score (RPS, potential range 0 to 100)
on vaccinations for pregnant women as reported by 120 occupational physicians participating
in the present survey (Italy, 2022) (Note: 95%CI = 95% confidence interval; ANOVA = analysis

of the variance).

p Value
Pathogen RESO5CD M ™ Dumnets Pt
Hoc Test)
Seasonal Influenza Vaccine 12.13 (9.42 to 14.83) REFERENCE REFERENCE
Tetanus 11.38 (8.61 to 14.14) 0.75 (—5.94 to 7.44) 0.999
Diphtheria 12.13 (9.12 to 15.13) 0.00 (—6.69 to 6.69) 1.000
Pertussis 12.96 (9.88 to 16.03) —0.83 (—7.53 to 5.86) 0.999
Measles 18.44 (14.85 to 22.04) —6.32 (—13.01 to 0.38) 0.075
Parotitis 19.52 (15.89 t0 23.14)  —7.39 (—14.09 to —0.70) 0.022
Rubella 21.79 (17.75 to 25.83) —9.67 (—16.36 t0 2.97) 0.001
Varicella 25.46 (20.81 t0 30.11)  —13.33 (—20.03 to —6.64) <0.001
Hepatitis B 1529 (12.35t0 18.23)  —3.17 (—9.86 to 3.53) 0.775
SARS-CoV-2
mRNA 15.67 (12.16 to 19.18) —3.54 (—10.24 to 3.15) 0.660
Adenoviral carrier 19.92 (16.34 t0 23.50)  —7.79 (—14.49 to —1.10) 0.013
Subunit vaccine 15.17 (12.25 to 18.08) —3.04 (—9.74 to 3.65) 0.811

Table A5. Correlation of Risk Perception Score (RPS) on diseases and corresponding vaccinations,
and General Knowledge Score in 120 Italian occupational physicians participating in the survey on
vaccines in pregnant women. The correlation was assessed by means of Spearman’s rank test.

RPS (Disease) RPS (Vaccination) RPS (Vaccination)

VS. VS. VS.
GKS RPS (Disease) GKS
) r=0341 r=—0157 r=—0352
Seasonal Influenza Virus p <0.001 p = 0.088 p <0.001
. . r=0.072 r=0.008 r=—0.450
Diphtheria p = 0473 p=0.931 p <0.001
Tetanus r=0.041 r=—0.136 r=—0367
p=0.655 p=0.139 p<0.001
Pertussis r = 0.200 r=0.152 r=—0379
p=0.028 p=0.097 p <0001
Measles r=0356 r=0.121 r=—0.061
p < 0.001 p=0.186 p=0.509
Parotiti r=0237 r=0.146 r=—0.079
arous p=0.009 p=0111 p=0391
r=0177 r=0208 r=-0056
Rubella p=0.053 p=0.022 p=0541
Varicella r=0.196 r=0.135 r=—0.010
p=0.032 p=0.141 p=0918
e r = 0.406 r=0.164 r=-0191
Hepatitis B Virus p <0001 p=0.074 p=0037
r=0428
SARS-CoV-2 p <0001 - -
. r=—0.054 r=—0354
mRNA vaccine - p=0558 p <0.001
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RPS (Disease) RPS (Vaccination) RPS (Vaccination)

vs. vs. vs.
GKS RPS (Disease) GKS
. . r=0.239 r=—0.294
Adenoviral-based vaccines - p = 0.009 p=0.001
. r=0.155 r=-0.314
Subunit - p =001 p <0.001

Table A6. Summary of the categorical variables that were included as explanatory ones in the logistic
regression models (Model 1: outcome variable, somehow positive attitude towards Seasonal Influenza
Vaccine, SIV; Model 2: outcome variable, somehow positive attitude towards tetanus-diphtheria-
pertussis [Tdap] vaccine; Model 3: outcome variable, somehow positive attitude towards SARS-CoV-2
vaccines) (Note: RPS = risk perception score).

Model I Model 2 Model 3
Male Gender Not included Included Not included
Age > 50 years Not included Not included Included
Any Child in the household Not included Not Included Not included
Higher Knowledge status Included Included Included
Phygg?:?iﬁgiﬁg?:;ﬁ?ﬁ ties Included Not included Not included
Vaccinated (SIV) Included - -
Vaccinated (Tdap) - Not included -
Vaccinated (SARS-CoV-2) - - Included
Higher RPS vs. seasonal influenza Included - -
Higher RPS vs. diphtheria - Included -
Higher RPS vs. tetanus - Not included -
Higher RPS vs. pertussis - Included -
Higher RPS vs. SARS-CoV-2 - - Not included
Higher RPS vs. SIV Included - -
Higher RPS vs. diphtheria vaccine - Not included -
Higher RPS vs. tetanus vaccine - Included -
Higher RPS vs. pertussis vaccine - Not included -
s G -
vatine (adenoviral arier) - : Inclded
Higher RPS vs. SARS-CoV-2 . B Not Included

vaccine (subunit)
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Abstract: Despite the well-established benefits of antenatal education (ANE) and breastfeeding for
mothers, there is a paucity of evidence about the uptake of ANE and breastfeeding amongst women
from refugee backgrounds or its associations with sociodemographic factors. The current study is a
cross-sectional survey at two time points examining the prevalence of ANE attendance, breastfeeding,
and intimate partner violence (IPV) amongst 583 women refugees resettled in Australia and a
control group of 528 Australian-born women. Multi-logistic regression was used to explore bivariate
associations between ANE attendance, breastfeeding, IPV, and sociodemographic characteristics
(parity, maternal employment, and education). Refugee-background women compared to Australian-
born women have lower ANE utilization (20.4% vs. 24.1%), higher rates of breastfeeding on hospital
discharge (89.3% vs. 81.7%), and more IPV reports (43.4% vs. 25.9%). Factors such as nulliparity,
higher level of education, and employment predict higher rates of ANE and breastfeeding adoption.
In contrast, IPV is a risk factor for ANE underutilization. Further, of the women from refugee
backgrounds who accessed ANE services, 70% attended clinics designed for women from non-
English-speaking backgrounds. These findings support the need to ensure effective screening and
interventions for IPV during antenatal care and to better understand the role of culture as a protective
or risk factor for breastfeeding initiation.

Keywords: antenatal education; intimate partner violence; breastfeeding; refugee; employment; women

1. Introduction

In Australia, antenatal education (ANE) is considered an important component of
antenatal care. ANE is offered in group classes to women at most public and many private
hospitals [1]. These educational programs typically focus on education to develop knowledge,
skills, and confidence in understanding pregnancy, the birth process, and the hospital setting.
The broad goal is to prepare the woman, her partner, and her family, if appropriate, for
childbirth and early parenting [1]. Women who attend ANE classes are associated with better
adjustment to parenthood [2], lower rates of negative birth outcomes, reduced maternal
stress, and use of interventions (including cesarean section and epidural anesthesia) [3,4].
Furthermore, it has been identified that to improve health outcomes, culture- or language-
specific ANE programs should be offered for women from mainly non-English-speaking
or immigrant backgrounds [5]. Multicultural health workers play a vital role in facilitating
referrals to these specialized services and promoting community development [6].
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Despite better health equity and universal healthcare coverage provision in high-
income countries (HICs), such as Medicare in Australia, which provides free antenatal care
amongst other health services [6], women who arrive as migrants (both forced and economic)
have lower rates of participation in antenatal care, where pregnancy-related screening and
monitoring occur and social factors relevant to the pregnancy are discussed [7-11]. Poor, late,
or lack of antenatal appointment attendance has been linked to negative birth outcomes in
both groups of women [7,10]. While being of refugee background poses a risk factor for both
adverse post-partum health outcomes and antenatal services underutilization [7], there exists
a scarcity of empirical research on the impact and outcomes of ANE, as distinct from the
general antenatal services participation, among refugee-background women in comparison
to women born in HICs. In addition to immigration status, data from North America,
Australia, and Europe have revealed that low income, low socioeconomic status (SES),
and limited educational attainment contribute to lower antenatal services utilization and
engender maternal health inequity [12,13]. Given this well-established association between
socioeconomic factors and health outcomes, as well as the fact that women from refugee
backgrounds often have lower SES compared to their native-born counterparts [14,15], it is
imperative to explore the disparities between these two cohorts and factors contributing to
their health trajectories.

As part of routine antenatal care, intimate partner violence (IPV) screening is typically
conducted as an essential component of risk assessment [6]. In the antenatal setting, IPV of-
ten remains inadequately acknowledged, despite its higher prevalence than other obstetric
risks such as pre-eclampsia or gestational diabetes [16]. Intimate partner violence is defined
as any behavior by a current or former intimate partner that involves physical, sexual,
financial, or psychological harm [17,18]. According to the World Health Organization
(WHO), one-third of women worldwide have been subjected to IPV in their lifetime [19],
with the highest rate observed in regions of Oceania and Sub-Saharan Africa (29-32%) and
the lowest reported in central Europe (16%) [20]. IPV during pregnancy increases the risk of
miscarriage, stillbirth, pre-term labor, and low-birth-weight neonates [16,21]. The evidence
also suggests that IPV perpetrated primarily against the mother has has developmental
effects on the child, such as increased risk of insulin resistance, psychiatric disorders, low
intellectual capability, and cognitive impairment [22]. Predisposing factors include IPV-
related prenatal insults such as stress, substance abuse, inadequate nutritional intake, poor
antenatal services utilization, and infective agents. During infancy, witnessing IPV and as-
sociated parental stress can have negative effects on socio-emotional development [22-26].
Women from refugee backgrounds experience higher rates of psychological and/or phys-
ical IPV during pregnancy compared to women born in the host country, with reported
prevalence of 44.4% and 25.8%, respectively [27]. Whilst general perinatal care routinely
includes IPV screening in most Australian jurisdictions, refugee-background women are
more likely to experience barriers and challenges accessing that care. Furthermore, lack of
trust and differences in expectations and communication styles from those of healthcare
providers, may result in the underreporting of IPV [27,28].

Promoting early and exclusive breastfeeding is a central feature of ANE. Early and
long-term breastfeeding, including exclusive breastfeeding for six months and non-exclusive
continuation for two years, is recommended due to its numerous health benefits for both
babies and mothers [29]. Early initiation of breastfeeding has been linked to a two-fold
reduction in the mortality of infants across countries [30]. Breastfed babies demonstrate
greater immunity, with lower odds of infectious morbidities such as gastrointestinal dis-
eases, respiratory infections, otitis media, and urinary tract infections [31]. With respect
to the child’s long-term outcomes, breastfeeding improves cognitive function and perfor-
mance on intelligence tests [32], and it protects against type 2 diabetes [29,33]. For mothers,
breastfeeding is associated with decreased risk of maternal depression, breast and ovarian
cancer [29], endometrial cancer, osteoporosis [34], and strokes amongst postmenopausal
women [35]. Additionally, there is strong evidence of positive maternal-infant bonding
associated with breastfeeding [34]. The current evidence shows that while breastfeeding
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is initiated in 98% of infants soon after birth [36], the duration of exclusive breastfeeding
at 6 months can drop to lower than 20% in HICs, with a critically low 1% reported in
an Australian national survey [33,36,37]. In comparison, low/middle-income countries
(LMICs) reported slightly higher rates of exclusive breastfeeding at 6 months (36%) [33,37].
In conflict-affected countries, the median prevalence of exclusive breastfeeding has been
reported to be 25% across 56 studies [37]. However, one study found that although breast-
feeding rates are low when refugee-background women initially settle in HICs, those rates
increase for each additional year living in the host country [38].

A variety of maternal sociodemographic factors, including age, socioeconomic status,
education, and employment, have been shown to exert a notable influence on the likelihood
of breastfeeding [39-41]. However, the individual effects and levels of significance of
these determinants vary across HICs [42—45], suggesting the presence of country-specific
confounders intertwined with cultural nuances, economic circumstances, and social in-
frastructure. Since SES is linked to employment status and educational attainment to the
disadvantages of those with lower SES [46,47], future social interventions should have
a special focus on women from low SES backgrounds. There is also a need to consider
culturally specific programs for refugee-background populations, as they are often subject
to discriminatory practices in both education and the workplace [15]. The literature pro-
vides mixed findings about the association between IPV and breastfeeding. IPV during
pregnancy may affect breastfeeding directly, through physical stress hindering breastmilk
release, or indirectly, via psychological barriers such as self-doubt, body negativity, male
partner coercion, and depression [48]. While studies from Spain and the United States
found an association between IPV and lower rates of breastfeeding [38,49,50], studies from
Australia and Sweden reported no association [51,52]. On the other hand, almost all studies
from LMICs, particularly in Asia and Africa, report associations between IPV and reduced
rates of breastfeeding [26,53,54], as well as shortened duration of breastfeeding [55].

Aim

To inform future analyses, this study aimed to present preliminary findings on the
effects of intimate partner violence and sociodemographic factors on ANE attendance and
early breastfeeding in two cohorts: refugee-background women resettled in Australia and
Australian-born women. These findings will provide valuable insights for policymakers
and healthcare providers in developing comprehensive strategies to enhance the health and
well-being of refugee mothers and children. The study proposed the following hypothe-
ses: (1) refugee-background women would have lower ANE attendance rates and higher
prevalence of IPV; and (2) individuals who were exposed to IPV and did not attend any
ANE classes would have lower rates of breastfeeding on discharge from hospital. These
hypotheses were formulated to guide the analysis and interpretation of the study’s findings.

2. Results
2.1. Participants

A total of 1111 eligible women were interviewed at both T1 and T2, including
528 (47.6%) women born in Australia and 583 (52.5%) women who migrated from conflict-
affected countries, referred to as refugee-background women in this paper (Table 1). The
mean age of Australian-born women in our study was 29.1 (SD, 5.4) years, and the mean
age of refugee-background women was 29.8 (SD, 5.4) years (Table 1). In total, 57% of the
Australian-born women had completed a university degree or other post-school qualifi-
cation, compared to 50.8% of women from refugee backgrounds. It can be assumed that
some women from the latter group may have gained their qualifications from their country
of origin. While the levels of education were similar between the two groups, there was
a substantial disparity in the rates of employment. At T1, 60.0% of the Australian-born
women were employed, while the employment rate was only 26.8% for refugee-background
women. Among the Australian-born women, 34.2% were categorized as nulliparous, and
this rate was 30.2% for refugee-background women.
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Table 1. Sociodemographic characteristics, intimate partner violence, and antenatal education visits
for women born in Australia and women born in conflict-affected countries.

Australian-Born (1 = 528) Refugee-Background (1 = 583)
Variable
N % N %
Age groups [T1]
<25 years old 115 21.8 102 175
25-34 years old 321 60.8 362 62.1
>35 years old 92 17.4 119 20.4
Mean Age (SD) 29.1 (5.4) 29.8 (5.4)
Education [T1]
No post-school 25 26 287 192
qualification
Diploma and yocatlonal 136 5.8 99 17.0
education
University degree 167 31.6 197 33.8
Employment status [T1]
Unemployed 211 40.0 427 73.2
Employed 317 60.0 156 26.8
Intimate partner violence
[T1]
No 391 74.1 330 56.6
Yes 137 259 253 434
N 528 100 583 100
Intimate partner violence
[T2]
No 385 72.9 327 56.1
Yes 143 27.1 256 439
N 528 100 583 100
Parity [T1]
Multiparous 347 65.8 407 69.8
Nulliparous 180 34.2 176 30.2
N 527 100 583 100
Antenatal education [T2]
No 400 75.9 464 79.6
Yes 127 241 119 20.4
Total 527 100 583 100
Number of antenatal
education classes [T2]
1-2 times 94 752 52 464
1-4 times 11 8.8 17 13.2
1-6 times 15 12.0 21 18.8
>6 times 3 24 22 19.6
Not stated 2 1.6 0 0
N 125 100 112 100
# Designated classes [T2]
Arabic and Sudanese NA 47 56.0
pregnancy care classes
Multicultural antenatal 24 286
classes
Others 11 13.0
Not stated 2 24
N 84 100
Breastfeeding on
discharge [T2]
No 96 18.3 62 10.7
Yes 430 81.7 520 89.3
N 526 100 582 100
Duration of breastfeeding
[T2]
<1 months 187 36.9 195 349
>1 months 320 63.1 364 65.1
Total 507 100 559 100

SD: Standard deviation. NA: Not applicable to Australian-born women. N: Total number of interview answers.
# Designated classes: This question was directed to women born in conflict-affected countries only.
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Refugee-background women reported higher rates of any IPV compared to Australian-
born women at both time points. At T1, 25.9% of Australian-born women reported experi-
ences of IPV in the past 12 months, whilst amongst women of refugee backgrounds, the rate
of IPV experience was 43.4% (Table 1). Moreover, these rates increased slightly from T1 to
T2 in both groups, with an additional 1.2% of Australian-born women reporting IPV at T2
(27.1%) and an additional 0.5% of refugee-background women reporting IPV (43.9%) at T2.

Australian-born women had higher ANE utilization compared to refugee-background
women when measured by whether they had attended any ANE class (24.1% vs. 20.4%)
(Table 1). Of the 119 refugee-background women who reported having attended ANE, up
to 70.6% (84 out of 119) visited designated culture-specific or multicultural ANE classes.

Women from refugee backgrounds had higher breastfeeding rates compared to Australian-
born women (89.3% vs. 81.7%, respectively). Both groups reported similar breastfeeding
patterns: 34.9% of refugee-background women did not breastfeed or did for less than 1 month
vs. 36.9% of Australian-born women; 65.1% of refugee-background women breastfed for more
than 1 month vs. 63.1% of Australian-born women (Table 1).

2.2. Factors Associated with Antenatal Education Engagement

Results from bivariate analyses, presented in Table 2, show that the prevalence of ANE
visits amongst Australian-born women was significantly higher for those who obtained
post-school qualification (p = 0.001), were employed (p = 0.001), were nulliparous (p = 0.001),
and reported no experiences of IPV during the perinatal period (p = 0.006). A similar trend
between these factors and ANE attendance rates was also observed in refugee-background
women. However, only higher educational attainment was statistically significant (p = 0.003).

Table 2. Association of sociodemographic characteristics and intimate partner violence with antenatal
education (ANE) visits for women born in Australia and women born in conflict-affected countries.

Australian-Born (n = 528) Refugee-Background (1 = 583)

Sociodemographic
Characteristics, ANE ANE
IPV and Parity N N
n % n %
All 527 127 24.1 583 119 204
Age [T1]
<25 years old 114 27 23.7 102 24 23.5
25-34 years old 321 78 243 362 78 215
>35 years old 92 22 239 119 17 14.3
4 0.990 0.162
Education [T1]
No post-school 225 33 147 287 2 146
qualification
Diplomaand 135 41 30.4 99 24 242
vocational education
University degree 167 53 31.7 197 53 26.9
4 0.001 0.003
Employment status
[T1]
Unemployed 211 28 13.3 427 83 19.4
Employed 316 99 313 156 36 23.1
4 0.001 0.335
Intimate partner
violence [T1]
No 391 106 27.1 330 75 22.7
Yes 136 21 154 253 44 17.4
14 0.006 0.113
Parity [T1]
Multiparous 347 27 7.8 407 42 10.3
Nulliparous 179 99 55.3 176 77 43.8
4 0.001 0.001
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Adjusting for age, employment status, and other sociodemographic factors, adjusted
odd ratios (AORs) from multiple logistic analyses, presented in Table 3, further predicted
that for both groups, women with a post-school level of education were twice as likely to
attend ANE classes (University degree—Australian-born, AOR: 2.69, 95% CI, 1.45-5.00,
p <0.01. Refugee-background, AOR: 2.61, 95% CI, 1.43-4.74, p < 0.01). Furthermore,
nulliparous women in both groups were more likely to attend ANE classes (Australian-
born, AOR: 14.57, 95% CI, 8.67-24.55, p < 0.01. Refugee-background, AOR: 6.45, 95%
CI, 4.13-10.09, p < 0.01). Employment status and IPV exposure were not found to be
significantly associated with ANE visits for any group of women (Table 3).

Table 3. Associations of sociodemographic characteristics and intimate partner Violence (IPV)
with Antenatal Education attendance: Adjusted odds ratios (AORs) with 95% confidence inter-
val (95% CI) from logistic regression analysis for women born in Australia and women born in
conflict-affected countries.

Outcome Variables

Antenatal Education (no =0, yes = 1)

Significant Factors # Australian-Born Refugee-Background
AOR (95% CI)

Education [T1]

No post-school qualification (RC) 1.00 1.00
Diploma and vocational education 2.01 (1.08-3.73) * 1.38 (0.75-2.56)
University degree 2.69 (1.45-5.00) ** 1.81 (1.08-3.04) *
Employment status [T1]
Unemployed (RC) 1.00 1.00
Employed 1.06 (0.58-1.93) ** 0.76 (0.45-1.28)
Any IPV [baseline]
No IPV (RC) 1.00 1.00
Any IPV 0.54 (0.29-1.02) 0.91 (0.57-1.45)
Parity
Multiparous (RC) 1.00 1.00
Nulliparous 14.57 (8.67-24.55) ** 6.45 (4.13-10.09) **

# Factors included in multiple logistic regression model were found to be statistically significant (p < 0.05) in
bivariate analysis. RC, reference category; AOR, adjusted odds ratio; 95% CI, 95% confidence interval; * p < 0.05;
-

p<0.01.

2.3. Factors Associated with Breastfeeding Status

Results presented in Table 4 indicate that for both Australian-born and refugee-
background women, the prevalence of breastfeeding at discharge was significantly higher
for those who obtained post-school qualifications and were employed (p < 0.05). For both
groups of women, the association of breastfeeding status with age and IPV exposure was
not found to be statistically significant (p > 0.05). A positive association between ANE
utilization and breastfeeding rates was observed in both groups of women. However, the
data showed that this association was not statistically significant (p > 0.05).

AORs from multiple logistic analyses presented in Table 5 revealed that, amongst
refugee-background women, none of the predictors were statistically significant (p > 0.05).
However, Australian-born women with post-school level of education are three times more
likely to be breastfeeding at discharge (diploma and vocational education—AOR: 3.26,
95% CI, 1.72-6.18, p < 0.01. University degree—AOR: 2.61, 95% CI, 1.43-4.74, p < 0.01).
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Table 4. Association of sociodemographic characteristics, intimate partner violence, and antenatal
education visits with breastfeeding rates for women born in Australia and women born in conflict-
affected countries.

Australian-Born (1 = 528) Refugee-Background (n = 583)
Variable N Breastfeeding N Breastfeeding
n % n %
All 526 430 81.7 582 520 89.3
Age [T1]
<25 years old 113 83 82.3 102 89 87.3
25-34 years old 321 263 81.9 362 327 90.3
>35 years old 92 74 80.4 118 104 88.1
4 0.934 0.601
Education [T1]
No post-school qualification 224 161 72.3 286 247 86.4
Diploma and vocational 135 121 89.6 9 89 89.9
education
University degree 167 147 88.0 197 184 93.4
4 0.001 0.047
Employment status [T1]
Unemployed 210 161 76.7 426 373 87.6
Employed 316 269 85.1 156 147 94.2
14 0.014 0.021
Intimate partner violence [T1]
No 391 318 81.3 330 297 90.0
Yes 135 112 83.0 252 223 88.5
4 0.672 0.559
Parity [T1]
Multiparous 346 276 79.8 406 360 88.7
Nulliparous 179 153 85.8 176 160 90.9
4 0.109 0.421
Antenatal Education [T2]
No 399 321 80.5 463 408 88.1
Yes 127 109 85.8 119 112 94.1
4 0.172 0.059
Table 5. Associations of sociodemographic characteristics and intimate partner violence (IPV) with
breastfeeding at discharge: adjusted odds ratios (AOR) with 95% confidence interval (95% CI)
from logistic regression analysis for women born in Australia and women born in conflict-affected
countries.
Outcome Variables
Breastfeeding (no = 0, yes = 1)
Significant Factors # Australian-Born Refugee-Background
AOR (95% CI)
Education [T1]
No post-school qualification (RC) 1.00 1.00
Diploma and vocational education 3.26 (1.72-6.18) ** 1.27 (0.60-2.68)
University degree 2.61 (1.43-4.74) ** 1.86 (0.93-3.71)
Employment status [T1]
Unemployed (RC) 1.00 1.00
Employed 1.32 (0.80-2.19) 1.89 (0.87—4.09)

# Factors included in multiple logistic regression model were found to be statistically significant (p < 0.05) in
bivariate analysis. RC, reference category; AOR, adjusted odds ratio; 95% CI, 95% confidence interval; ** p < 0.01.
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3. Materials and Method

Ethics approval: The longitudinal WATCH cohort study was approved by the South
Western Sydney Local Health District Human Research Ethics Committee (HC13049) and
Monash Health Ethics Committee. Participants gave written informed consent and were
remunerated for their time. The study included extensive training of research staff derived
from the same cultural and language backgrounds as the target populations, followed by
tests of interview competence (rater reliability). Staff received training for IPV, sensitive
interview techniques, research methods, and the use of World Health Organization diag-
nostic measures for IPV. The study also followed the WHO protocol for ensuring the safety
of participants who may have experienced IPV and applied a recognized approach for
designing and testing measures that are not in English.

3.1. Study Design

This study analyzed the baseline (T1) and first-follow-up (T2) data of 1335 women
who participated in the Women Aware with Their Children (WATCH) study. The baseline
survey was undertaken between January 2015 and March 2016, and follow-up occurred
approximately six months after the birth of the child. The study design and methods are
fully described in previous papers [27,56].

The primary study was undertaken at three large public hospital antenatal clinics, two
in Sydney and one in Melbourne. Women from refugee-background were systematically
invited to participate in the study as part of the refugee cohort if they were identified
to be from Arabic-speaking, Sudanese, or Sri Lankan Tamil backgrounds. These three
groupings ensured a good representation of the global refugee intake entering Australia at
the time of data collection. The criteria for participation were not limited to the type of visa
held. Women born in Australian-born were recruited at the same time and from the same
hospitals using a randomized selection process. Data for the current analysis are from two
time points (T1 is the first trimester of pregnancy, and T2 is 6 months post-partum). Finally,
the present study consisted of 1111 women who participated in the primary interviews.

3.2. Data Collection and Measures

All data for this secondary study, including the demographics, were obtained from
the WATCH study database for the specific and planned research analysis of IPV, ANE
attendance, and breastfeeding.

Recruitment and the baseline interview (T1) occurred at, or close to, the participant’s
first appointment at the antenatal clinic (most occurred between 12 and 20 weeks of
gestation). Follow-up interviews (T2) were conducted at home, either in person or by
telephone, approximately 6 months after the birth of the index child. At baseline (T1), the
response rate was 84.8% (1335 women out of 1574); at T2, the retention rate was 83.2%
(1111 out of 1335 interviewed at T1) [56]. The analytical sample of this secondary study
included 1111 out of 1335 women who participated in the interviews.

Measures related to IPV were included at both T1 and T2 interviews. At T2, stan-
dardized Local Health District measures related to pregnancy and childbirth were added:
antenatal care uptake, antenatal clinic visits, and breastfeeding status.

Measures were subjected to rigorous assessment of cultural and linguistic accuracy in
the languages used, including standard translation, back-translation, and assessment and
refinements by groups of linguistic and cultural experts [27,56].

3.2.1. Sociodemographic Characteristics

Ttems recording age, marital status, level of education and qualification, household
composition, employment, and housing status were consistent with the Australian National
Census. These items can be benchmarked against the Australian population. Countries of
birth for inclusion in the study (all Arabic-speaking countries, Sudan, and Sri Lanka) were
identified by clinic records, requests for an interpreter, or culturally recognizable surnames,
and country of birth was checked again at the time of recruitment. Many people arrive
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from conflict-affected settings on visas other than special humanitarian visas, which are
therefore not accurate reflections of being a refugee. For this analysis, we have included all
recruited women who were born in conflict-affected countries, whom, in this paper, we
refer to as refugee-background women.

3.2.2. Parity

Parity was assessed during the baseline survey. For this study, women having no
previous births reported at baseline were categorized as ‘nulliparous women’, and women
having had at least one previous birth were categorized as ‘multiparous women’.

3.2.3. Intimate Partner Violence

IPV was assessed using items from the WHO Violence Against Women questionnaire,
which asks about physical, psychological, and sexual violence perpetrated by the current
or most recent partner in the past 12 months [56]. For this study, women were assigned
to two IPV categories: (1) No IPV; (2) Any IPV (either psychological and/or physical
IPV; psychological IPV includes jealousy or anger if she talks to other men, accusations
of being unfaithful, not permitting meetings with female friends, limiting contact with
family, insisting on knowing the woman’s whereabouts, humiliating her in front of others,
threatening harm to her or someone close to her; physical abuse includes pushing, shaking,
throwing items, slapping, twisting arm, punching, kicking, dragging, strangling, burning,
threats with a knife, gun, or other weapon, and attacks with a knife, gun, or other weapon).

3.2.4. Antenatal Education Attendance

Survey answers were collected regarding whether the participant attended any ANE
sessions (yes/no), as well as the number of antenatal classes attended, and whether they
attended ANE classes specifically offered for women from mainly non-English-speaking
backgrounds, including ANE offered at the Blacktown Hospital site for women from
Sudanese and Arabic-speaking backgrounds.

3.2.5. Breastfeeding

Women were asked at T2, “Were you breastfeeding on discharge? After discharge,
how long did you breastfeed up to this point?” These are standard questions asked by NSW
Health (Australia’s largest public health system) on discharge after the birth of the child.

3.3. Statistical Analysis

Descriptive statistics of participants’ characteristics (age, educational attainment, em-
ployment status, parity, prevalence of IPV, ANE visits, and breastfeeding status) of those
who attended both T1 and T2 surveys were explored for both groups of women. Bivariate
(cross-tabular) and multiple logistic regression analyses were performed to examine the
association of sociodemographic factors, parity, and IPV exposure with ANE visits. Po-
tential risk factors for ANE visits found to be statistically significant (p < 0.05) in bivariate
analysis were included in multiple logistic regression analyses. The aim of multiple logistic
regression analysis was to estimate the relative contributions of each significant risk fac-
tor to ANE visits. Further, we also performed bivariate and multiple logistic regression
analysis to explore the association of sociodemographic factors, IPV exposure, and ANE
visits with breastfeeding status at discharge. Results of bivariate analyses are presented as
percentages and means; chi-square (x2 ) was applied to examine the significant differences
across sub-groups. The adjusted odds ratios (AORs) from logistic regression analysis with
their 95% confidence intervals (95% CI) are shown to express the relative contributions of
each potential risk factor to likelihood of ANE visits and breastfeeding status, adjusted for
the effects of other variables in the model. All the analyses were carried out separately for
both Australian-born and refugee-background women. The analyses were conducted with
SPS S v. 27 [57].
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4. Discussion

Despite the known benefits of maternal awareness and agency associated with ANE,
there remains a critical gap in evidence regarding the prevalence of ANE uptake and
its impact on maternal and child outcomes, particularly amongst women from refugee
backgrounds. This population may encounter unique challenges, including increased sus-
ceptibility to complications related to prior trauma, IPV, and psychosocial adversity [56,58].
Our study is large and methodically rigorous, enabling us to compare the prevalence of
and associations between ANE attendance, IPV exposure, early breastfeeding rates, and
various other sociodemographic factors. The uniqueness of our study lies in its focus
on women from refugee backgrounds who resettled in Australia, allowing us to make
meaningful comparisons regarding their experiences in antenatal care to those of women
born in Australian. The study follows a cohort design, and data for this analysis were
drawn from two relevant time points (the first trimester of pregnancy and the post-partum
period). The findings provide important insights for antenatal clinicians and policymakers.

4.1. Antenatal Education

ANE attendance was similar for both groups when measured categorically by any
attendance. The rates for the utilization of ANE amongst Australian-born women were sig-
nificantly lower (24.1%) compared to findings from past studies in both Australia (89%) [59]
and the U.K. (53.1%) [60]. Rates of ANE attendance can vary by country of birth [11] and
psychosocial factors [61], suggesting that the lower rates in our study may be attributed
to the recruitment of women living in lower-socioeconomic-status areas of Sydney and
Melbourne [61]. Women from refugee backgrounds attending ANE participated in a higher
number of antenatal classes: 19.6% of women from refugee backgrounds visited ANE classes
more than 6 times, with an average of 14 visits. Directly comparing the number of classes
attended by Australian-born and refugee-background women was challenging due to the
disparity in the number of classes offered. Australian-born women attending the standard
programs had access to approximately six classes in our study. In contrast, women from
mainly non-English-speaking backgrounds, including refugee-background women, were of-
fered up to 21 classes. The notable number of ANE classes attended by women from refugee
backgrounds is, regardless of comparison, indicative of a positive experience. We posit that
the high number of attendances per person reflects the culturally sensitive and supportive
nature of the specialized ANE programs run for mainly non-English-speaking-background
women (attended by 70.6% of the sample). Although further research is required to fully
explore this observation, our finding is a novel and noteworthy finding regarding the piv-
otal role of culturally and linguistically specific ANEs in enhancing healthcare accessibility.
Notably, the Arabic and Sudanese Pregnancy Care Clinic at Blacktown Hospital in Sydney,
which was one of our recruitment sites and is the site for a current qualitative study [27], is
a prominent example (attended by 58% of the sample). The emergence of such specialized
clinics catering to the unique needs of diverse populations holds the potential to close
healthcare gaps and promote culturally responsive services.

4.2. Social Determinants

Antenatal services are predominantly attended by women with higher levels of educa-
tion and from the middle-to-upper socioeconomic strata across various developed nations,
namely Canada and the United States [62,63], South Korea [64], and Belgium [65]. Regardless
of immigration background, women attaining higher levels of education typically exhibit
greater health literacy and autonomy in navigating their pregnancy [66,67]. As such, our
study confirms that maternal educational level is the universal and most predictive determi-
nant of ANE utilization, encompassing both women from refugee backgrounds and native
Australians. Higher parity has a negative effect on ANE attendance, and this resonates with
previously published literature on adequate antenatal care attendance [68-70]. First-time
mothers may be encouraged or motivated to learn to care for themselves and their unborn
child, whereas parous women may not perceive the ANE as a necessity, given that they are
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well “experienced” with previous pregnancies, especially if they were uncomplicated [71].
The higher uptake of ANE amongst employed women in the Australian-born cohort, as
observed in our study, aligns with similar findings in a recent study in Belgium [65] and in
older literature across HICs [72,73]. However, a recent study in the United Arab Emirates
did not find any direct associations between employment status and antenatal visits [74],
suggesting that contemporary work-related issues may engender barriers to attending clinic
appointments [75]. These issues may encompass limited work time flexibility, including
insufficient time off for medical visits, and greater job demands hindering a women'’s ability
to prioritize their health [76]. Women occupying higher professional and executive roles
are more likely to face these challenges [76], a factor for which our study did not examine.
The recruitment of women from a lower-SES region in Sydney and Melbourne, therefore,
may have resulted in a sample of women having fewer occupational demands and better
attendance to health needs [67]. While the association between employment and ANE
attendance amongst refugee-background women is weak and statistically insignificant in
our study, it suggests a potential association worth further exploration. Nonetheless, there is
limited contemporary research on the specific impact of working during pregnancy and con-
sideration of workplace culture in HICs, including the magnitude of workplace modification
to cater to the unique needs of pregnant women. Our study highlights the potential benefits
of employment during pregnancy and emphasizes the need to further explore work-related
factors that can facilitate healthcare-seeking behavior.

Health services and support provided in HICs are typically less accessible or culturally
sensitive, particularly for women facing social and economic marginalization, including
those from refugee backgrounds [15,77]. Our study reinforces the significance of sociodemo-
graphic factors in predicting ANE attendance and underscores the need to address barriers
to healthcare access that are influenced by economic disadvantage, lower educational levels,
and visa status. This exploration will be instrumental for the design of targeted health
interventions for women from culturally diverse backgrounds.

4.3. Intimate Partner Violence

We report a high number of pregnant Australian women, refugee-background and
Australian-born, have experienced IPV. Data in Roman-Galvez and colleagues’ systematic
review [78] showed that the highest range of any kind of IPV during pregnancy (including
sexual, physical and emotional) was reported in Australia (15.4-40%), along with Portugal
and the USA. Our study confirms this broad range in findings, suggesting that specific
subpopulations in the same region can be at increased risk of experiencing IPV during
pregnancy [21]. General rates are lower when compared to another study focusing on
any IPV in women of refugee backgrounds (79.8%) [79], highlighting the urgent need to
address the alarming risk faced by this population, which can engender severe and lethal
consequences. IPV during pregnancy is associated with serious negative outcomes for
maternal and child health [80,81]. The most described adverse physical health impacts
associated with IPV in the literature include maternal death, pregnancy complications,
and stillbirth [16,21]. While our protocol measured IPV experience within the last 12
months, we were unable to assess whether women in our study were exposed to IPV
during their pregnancy. Nevertheless, I[PV-related trauma can directly impair a women’s
functioning before, during, and after birth. The risk is particularly high for women from
conflict-affected countries who face unique risk factors, including trauma before arrival
in the settlement country [27], lack of social support, and increased dependency on their
intimate partners after the resettlement [82]. Further, our study shows a slight increase
in IPV rates from the women'’s first trimester to six months post-partum in both groups.
This concerning finding postulates either new perpetrations during or after the pregnancy
or underreporting of IPV at T1, and it emphasizes the need to strengthen IPV screening
tools and intervention programs during antenatal care. To prevent detrimental harm to
the women and their babies in the perinatal period, there is a dire need for awareness
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and interventions for IPV amongst pregnant women, with a focus on women arriving in
Australia from conflict-affected settings.

This study is unique in that it explores the relationship between perinatal IPV and
the utilization of antenatal education. To the best of our knowledge, this is the only study
that investigates this relationship, comparing the correlations in two distinctive cohorts of
Australian-born and women from conflict-affected countries. The findings from our study
suggest that women who have experienced any form of IPV by a former or current partner,
whether it occurred before or during pregnancy, were significantly more likely to receive
inadequate ANE by way of lower attendance compared to women who reported no IPV.
This association was observed regardless of the women’s background.

Although a causal link is unable to be established from this preliminary analysis,
IPV may prevent women from accessing ANE, either because of a coercive and con-
trolling partner hindering a woman’s attendance, psychological distress and impaired
functioning, or financial hardship. For example, previous studies have reported IPV to be
significantly associated with depression, anxiety, and suicidal ideation and related poor
functioning [18,83,84]. Further studies show that IPV reduces decision-making power and
creates financial barriers [85]. Despite underreporting, minority or migrant women, includ-
ing refugee-background women, experience higher rates of IPV during pregnancy [86], a
factor that is consistent with our findings of IPV prevalence. Women from refugee back-
grounds may have lower socioeconomic status, fewer social supports, and higher rates
of mental disorders, including depression. Moreover, refugee-background women may
also experience specific factors that may further lower the likelihood of attending ANE: for
example, lack of trust in authorities, trauma related to war and conflict, and poor English
language skills [27]. This supposition supports the finding that women experiencing IPV
are less likely to attend ANE. Of great interest is that women from refugee backgrounds
who did attend ANE, regardless of IPV status, attended several classes, indicating that they
enjoyed or benefited from the experience. We also note the significance of 70.6% of our
refugee background cohort having attended an ANE designed for women from mainly
non-English-speaking backgrounds, a service that may resonate with refugee-background
women because of the qualitatively described appreciation of cultural and linguistical
familiarity provided by such ANE programs at the hospitals from which the participants
were recruited. This is a current area of inquiry for our team.

Our findings confirm the importance of antenatal services such as ANE as sites for IPV
identification, prevention, and intervention, as well as the need for specialized assessments
and ANE programs for women from refugee backgrounds.

4.4. Breastfeeding

We report a positive correlation between ANE attendance during pregnancy and early
breastfeeding on discharge. Although the association was not statistically significant in
either cohort, the positive health correlates of breastfeeding for women and their babies rein-
force the inherent value of reporting an association. These findings are also consistent with
previous studies that have examined the effect of utilizing antenatal services and breast-
feeding education on the rates of early breastfeeding initiation and continuation [41,87-93].
Knowledge about breastfeeding gained through maternal health services, such as ANE,
may help mothers to overcome concerns related to breastfeeding [94,95] and encourage
them to favor breastfeeding over other types of infant feeding [96].

We found that despite higher IPV prevalence and lower ANE attendance, women from
refugee backgrounds were slightly more likely to initiate breastfeeding soon after birth.
However, it should be noted that the rates of breastfeeding initiation in both cohorts still
remain lower when compared to a national survey conducted in Australia, which reported
a prevalence of 98% for breastfeeding initiation, of which 93% of infants were exclusively
breastfed [36]. Cultural views and norms related to breastfeeding are important to under-
stand as factors that may impact breastfeeding, in addition to any information provided
during ANE. A study found that mothers may make the decision about breastfeeding long
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before conception, based on cultural beliefs [97]. For example, breastfeeding for 2 years is
recommended in the holy book (Qur’an) in Islam, and therefore, the desire to breastfeed
amongst Middle Eastern women is deeply rooted in their cultural values and the belief that
they will receive support from the woman’s partner and her community [98]. The evidence
shows that breastfeeding is more widely practiced in LMICs than it is in most HICs [33]
and that women from LMICs who migrated to HICs may not change their breastfeeding
patterns [99]. Not all non-Western cultures, however, continue to breastfeed at higher rates
after migration. It should be acknowledged that we did not measure either group’s ad-
herence to the recommended duration of exclusive breastfeeding for 6 months’ duration.
However, it is worth noting that the rates of discontinuing breastfeeding within the first
month were significantly high, reaching 34.9-36.9%. An Australian study showed that
Vietnamese refugee-background women had higher ANE attendance rates but lower rates of
breastfeeding compared to Australian-born women, mostly due to cultural traditions [100].
Another study in California also reported a lack of interest in obtaining information on breast-
feeding amongst Southeast Asian women from refugee backgrounds attending ANE [101].
Our study highlights the importance of understanding cultural differences and the need
for ANE content to be adapted for the specific population. We recommend that ANE is
delivered by bicultural or bilingual workers from relevant backgrounds to ensure diverse
cultural practices and norms of the target demographics are reflected.

This study goes some way to addressing the paucity of evidence on ANE and its
association with socioeconomic factors, IPV, and breastfeeding practices. With increasing
numbers of economic and humanitarian migrants entering Australia, our study suggests
the need for ANE programs that are specific to culturally diverse groups. There is a critical
need to adopt trauma-informed approaches when caring for expecting mothers, taking
into consideration the impact of IPV and conflict-related trauma, during both pregnancy
and the post-partum period. All women should be screened for IPV in the antenatal
setting, and those who disclose IPV should be provided with additional support to access
ANE classes. When appropriate, referral to culturally appropriate and accessible domestic
violence services should also be provided. Furthermore, to address barriers to disclosure
amongst women with difficulties reporting their partners, future ANE planning should
include access to IPV wraparound services. Given the high prevalence of IPV amongst
pregnant women attending ANE in our study, all healthcare providers in the ANE setting
should receive training consistent with a trauma-informed approach. This will enable them
to identify signs of IPV and respond appropriately.

4.5. Strength and Limitations

We performed a large, rigorous, systematically recruited study of women at two time
points in the perinatal period. The study included measures for ANE, IPV, breastfeeding
rates on discharge, and sociodemographic characteristics. One of the notable strengths of the
study is the data for both a population with refugee backgrounds and one that is Australian-
born, which is rare to find in the current literature. The IPV questions relate to the current
or most recent relationship in the past 12 months, which means that we cannot assume
the presence of current IPV at the time of the interview or during the pregnancy. Despite
using two time points, the study is cross-sectional, and associations are indicative but cannot
demonstrate causation. It should be acknowledged that some findings reported in our study
did not reach statistical significance. However, despite these limitations, the findings provide
valuable preliminary insights and associations that contribute to the existing knowledge
on the topic of obstetric health among refugee women in high-income countries. The study
prompts the need for future research to validate and confirm our findings.

5. Conclusions

Our findings confirm a higher prevalence of IPV and lower ANE uptake among
women from refugee backgrounds compared with women born in Australia. These results
warrant attention to ANE access and support for refugee-background women (who were
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exposed to war-related conflict and have resettled in developed countries). In both groups
of women, higher education and nulliparity are better predictors of ANE attendance
than employment, although all are highly associated with increased rates of ANE class
attendance. Women exposed to any kind of IPV (emotional, sexual, or physical IPV) tend
to have lower ANE attendance rates. Although it is not statistically significant, poor
ANE utilization reduced breastfeeding rates. The novel and summary finding is that
being from refugee backgrounds, a single report of IPV, lower educational attainment, and
unemployment define subpopulations of women at higher risk for lower utilization of ANE
and/or lower likelihood of breastfeeding. This indicates that checking sociodemographic
and psychosocial information at the antenatal clinic and subsequent screening and support
for higher-risk women may help avert negative pregnancy and childbirth outcomes.
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Abstract: The COVID-19 pandemic has presented challenges for countries to maintain high-quality,
essential maternal health services, altering pregnancy experiences for women. This qualitative study
aims to explore the impact of COVID-19 mitigation strategies on self-reported prenatal, delivery, and
postpartum care experiences among Black women in Mississippi. Postpartum Black women who
gave birth between March 2020 and March 2021 were recruited from a Federally Qualified Health
Clinic that serves three Mississippi counties. Using a semi-structured interview guide, 10 postpartum
women were interviewed, and their responses were analyzed utilizing the thematic content analysis
approach. Major themes identified were stress related to COVID-19, disruption of social life/support,
disruption of expected healthcare services, uncertainty and fear about coronavirus, COVID-19
mitigation strategies, and associated poor maternal health outcome. COVID-19 mitigation strategies
exacerbated normal maternity-related stress. Postpartum women reported increased anxiety, fear,
frustration, emotional stress, and lack of social support resulting in what was described as depression
and feelings of loneliness. The results of this qualitative study of 10 Black women who gave birth
during COVID-19 suggest the importance of stress-informed care.

Keywords: pregnancy; experiences; concerns; COVID-19 pregnancy script; black women; maternal
mental health; attitudes

1. Introduction

Maternal morbidity and mortality are prominent global public health challenges, and
the coronavirus pandemic has increased difficulties in delivering optimal prenatal, de-
livery, and postpartum services [1]. COVID-19 exacerbated maternal health disparities
and undermined maternal health [2]. COVID-19 mitigation strategies restricted prenatal
care Visits, triggering feelings of isolation that may have contributed to higher rates of
postpartum depression. Pregnancies of Black women were found to be disproportionately
affected [3,4]. Vaccine hesitancy led to relatively low rates of COVID-19 vaccine uptake in
this population [5], resulting in increased rates of maternal morbidity and mortality [6]. One
study pointed out that Black pregnant women in the United Kingdom showed significantly
higher rates of maternal mortality than White mothers [7]. Another similar study showed
that pregnant Black women in the U.S. who opted for telehealth prenatal care experienced
challenges [4]. They did not receive quality care that included essential tests or necessary
in-person visits [4,8], which worsened already existing healthcare inequities [9]. As of
April 2021, approximately 86,877 pregnant women in the U.S. were infected with coron-
avirus and 97 died [5]. Due to the physiological changes in cardiopulmonary systems and
immune systems during pregnancy, the severity of COVID-19-related illness increases [10].
Previous coronavirus outbreaks had already suggested that pregnant women and their
fetuses are particularly susceptible [11]. Reported complications are stillbirth, preterm
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birth, and maternal mortality [12]. In addition, there is an increased risk for cesarean
section, postpartum hemorrhage, preterm birth, and hypertensive crises [13]. Mitigation
strategies such as social distancing, self-isolation, quarantining, and face masks [3] interfere
with prenatal care, labor and delivery, and postpartum care [10,14]. The pregnancy experi-
ence during COVID-19 may have long-term implications for the health and well-being of
mothers and their children [14]. In Mississippi, where maternal morbidity and mortality
rates are among the highest in the U.S., there are no known studies on the COVID-19
lived experiences of Black pregnant women despite the burden of maternal morbidity and
mortality in this population [15]. Therefore, this qualitative study aims to (a) explore Black
women’s experiences with prenatal, delivery, and postpartum care during the COVID-19
pandemic, and (b) the effects of mitigation strategies. It hopes to generate themes that will
be able to guide maternal stress-informed care during crises such as those experienced
during COVID-19.

2. Methods
2.1. Protection of Human Participants

This study received ethics approval from the Jackson State University Institutional
Review Board. Additionally, this study required written informed consent and participants’
were informed of their right to decline participation at any time during the interview.

2.2. Maternal Healthcare Framework

The Maternal Healthcare Framework (MHCF) was adapted [16] to guide the study
design. The model provides the framework for exploring the COVID-19 impact on prenatal,
delivery, and postpartum care among Black postpartum women.

e  Prenatal care experiences: The pandemic led to limited access to healthcare facilities,
which caused limitations and restrictions in prenatal visits [17]. Black postpartum women
express their lived experiences with prenatal care during the coronavirus pandemic.

e  Delivery care: COVID-19 impacted hospitals by restricting visitation to hospitalized
patients to support mandated social distancing. According to [18], most maternity
wards allowed solely the woman'’s partner in the delivery room. Therefore, a critical
element of the MHCEF is to have mothers reflect on and describe their childbirth
(delivery) experience during the COVID-19 pandemic.

e  Postpartum care support: There is a realization that the COVID-19 mitigation strate-
gies were important to curb the spread of coronavirus, but the lack of social support
was a non-intended outcome. Most hospitals took precautions by prohibiting visits
during postpartum hospital stay [18]. Moreover, the implemented stay-in-place mea-
sures prevented visits by family members and friends and limited face-to-face care
management by caregivers. These restrictions placed mothers with newborns in an
emotionally harmful, psychologically vulnerable space that increased risk of postpar-
tum depression. Therefore, postpartum mothers expressed their lived experiences
with the coronavirus pandemic and postpartum care support.

The MHCF model situates prenatal, delivery, and postpartum care experiences of
Black women within a culture (both societal and hospital) that has COVID-19 mitigation
strategies /behaviors in place (see Figure 1).

2.3. Study Design

We conducted a cross-sectional qualitative study using a narrative approach to explore
participants” experiences with prenatal, delivery, and postpartum care services during the
COVID-19 pandemic (March 2020-March 2021).

2.4. Population and Sample

Using convenience sampling, participants were (a) women between ages 18 and
45 years; (b) postpartum women who gave birth between March 2020 and March 2021;
(c) people self-identifying as Black or African American in Mississippi; (d) postpartum
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women who spoke and understand English. Participants were separated into three age
groups (18 to 24, 25 to 34, and 35 to 45) because, in the U.S., the prevalence of preterm birth
is higher among women < 20 years of age (young maternal age) and women between the
ages of 35 and 45 (advanced maternal age) compared to women in their mid-twenties to
early thirties. Moreover, in this qualitative study, the saturation points guided determi-
nation of the final sample size [19,20]. Therefore, data saturation was reached with ten
participants’ responses.

CONCEPTUAL FRAMEWORK

[

Pregnancy Care Experiences Maternal Morbidity/

Prenatal care
+  Number of visits
« Types of visits
+ Consultation length

« Pregnancy induced
hypertension
« Preeclampsia

COVD-19 Mitigation

Behaviors + Social/psychological * Maternal Stress
« Social distancing support « Postpartum depression
« Isolation « Physical discomfort & Anxiety

* Quarantine

+ Wearing of face Delivery care

mask *  Quality of care
« Patient & doctor
relationship
, « Social support

Preconception _ Postpartum care

Underlying behavior such | P&Mographics § + Number of visits
conditions such | gs tobacco Such as age, « Social/psychological

as obesity, CVD use, diet income ls;;’%port

Figure 1. Maternal Healthcare Framework (MHCEF). Source: The Maternal Healthcare Framework ©
2022 Praise Ebimaye Tangbe was adapted from “Chronic Disease Management: What will it take to
improve care for chronic illness?” by Wagner E. H., 1998, Effective clinical practices, vol 1 [16].

2.5. Instrumentation

The researcher developed pregnancy experience instrument is based on the WRISK
survey [21]. In a two-round process, the researchers developed an interview guide that was
validated for content validity, face validity, and readability by a panel of three qualitative
research experts. In addition, the instrument was pilot-tested with three Black postpartum
women (from the same clinic where participants were recruited) to evaluate study proce-
dures and develop appropriate probes for study interviews. The instrument consists of
two sections: demographic profile and a semi-structured interview guide with three parts
(prenatal care, delivery care, and postnatal care support).

Demographic Profile. The first section consists of eight items, representing the par-
ticipant demographics: age, marital status, education level, employment status, income,
insurance status, gestational age, and number of pregnancies.

Pregnancy Experiences. The second section of the instrument is organized into three
parts consisting of six items that assess prenatal care during COVID-19, eight items that
assess delivery care during COVID-19, and seven items that assess postpartum care support
during COVID-19.

2.6. Recruitment Strategy

Recruitment occurred between 1 December and 15 December 2021 (fifth wave of
COVID-19 during the omicron variant surge). We recruited women receiving postpartum
care support from a Jackson Metropolitan area Family Health Center (FQHC). The site is
a Federally Qualified Health Center that serves about 2900 low-income rural and urban
pregnant and postpartum women in three counties (Madison, Humphreys, and Yazoo).
During the first wave of the pandemic, the Family Health Center strictly enforced the
CDC COVID-19 mitigation guidelines [3] in care facilities. For example, prenatal and
postpartum visitations were moved from in-person to virtual; the Women Infant Children
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(WIC) program weekly meetings were temporarily canceled; and wearing of face masks,
regular hand washing/sanitation, and staying 6 feet apart were made compulsory in the
facility. Eventually, the researcher and the clinic physicians disseminated recruitment cards
during reinstated WIC weekly program meetings and doctor’s appointments. Interested
postpartum women contacted the primary investigator by phone. Postpartum women
were screened via phone using a three-item screening eligibility tool. Eligible women were
enrolled in the study and scheduled for an interview (face-to-face on site or virtual) one
week later.

2.7. Data Collection Procedures

Interviews were conducted in person and virtually for five weeks, from 1 February 2022
to 7 March 2022. A team of two trained interviewers including the researcher were avail-
able to conduct the interviews. Each participant consented prior to the beginning of the
interview. The researcher discussed the details of the study with the participants before
proceeding with the interview. For interviews via Zoom, informed consent was emailed to
each enrolled participant one week before the interview date. Moreover, participants were
required to consent to audio recordings. One interviewer asked the interview questions,
and the other took notes and observed participants’ responses during the conversation,
such as tone of voice, non-verbal body languages, and important notes about the interview.
Each interviews lasted approximately 30 to 45 min. Two interviews were conducted in
person, and eight interviews were conducted virtually. Each participant received a 20-dollar
gift card incentive upon completion of the interview.

2.8. Data Analysis
2.8.1. Quantitative

The Statistical Package for Social Sciences (SPSS) version 27 was used to analyze the
demographic data. Descriptive statistics were used to report demographic information.

2.8.2. Qualitative

Data were transcribed using the online Rev transcription services. The transcripts
were then entered into an Excel spreadsheet. Next, thematic content analysis was employed
to analyze the presence, meanings, and relationships across the dataset that provided
answers to the research questions. We identified these patterns through (a) data collection
familiarization, (b) coding data, (c) applying templates of codes, (d) connecting codes and
identifying themes, and (e) validating themes.

First stage (data collection and familiarization). We reviewed transcripts to become
familiar with the dataset. This process helped identify meaningful units characterizing
participants’ prenatal, delivery, and postpartum experiences during COVID-19.

Second stage (coding the data). Members of the data-analysis team independently
reviewed the text and developed codes. We then met several times to determine preliminary
codes by reviewing highlighted meaningful units. Once the frequently used words and
phrases were identified and the phenomenon was captured, the codes were categorized
based on their differences and similarities in addressing participants’ responses.

Third stage (applying template of codes). The Codebook was developed utilizing Microsoft
Spreadsheet. Preliminary codes were inserted in the Excel spreadsheet. Each interview
question included a set of codes with supporting participants’ responses on prenatal,
delivery, and postpartum care experiences.

Fourth stage (connecting codes and identifying themes). The codes were categorized
into themes and patterns in the data. The themes permitted comparison of pregnancy
experiences (prenatal, delivery, and postpartum) during COVID-19.

Fifth stage (corroborating and validating themes). This stage included the process of
clustering the themes that were identified from the coded text. The aim was to identify
the essence of each theme and to establish that they were representative of the preliminary
assigned code. We conducted several iterations of reviewing text, codes, and themes, then
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agreed on succinct and easily understandable words/phrases for each theme before moving
to the interpretive phase of the analysis.

3. Results
3.1. Demographic Characteristics of Participants

The results are discussed in two sections. First, the demographic characteristics of the
participants are presented. Secondly, major findings from the thematic content analysis
are presented in a qualitative style format. Table 1 shows the demographic profile of
the participants.

Table 1. Demographic Characteristics of Participants (N = 10).

Variables Frequency

Age-group

18-24 years old 3
25-34 years old
35-45 years old 2

Marital Status
Married 6

a1

Iy

Single

Education Level

Associate degree
College degree
High school degree
Vocational training

—= o N W

Employment Status

Unemployed (not looking for job)
Unemployed (looking for job)
Working full-time
Working part-time
Student

— s W=

Household Income

$10,000-$19,999
$20,000-$29,999
$30,000-$39,999
$40,000-$59,999

Insurance Status

Medicaid
Other (marketplace)
Private 4

U1 = W =

N

Delivery Status

Late preterm 2
Past-due
Due date

N

Pre-existing Health Conditions

ADHD
High blood pressure
Incompetence pelvic
None

N = e

Note. N =10.
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3.2. Participants’ Interview Responses

The five major themes that emerged about prenatal care, delivery care, and postpartum
support are the following: stress related to COVID-19, disruption of social life/support,
disruption of expected healthcare services, uncertainty and fear about coronavirus, COVID-
19 mitigation strategies-associated poor maternal health outcome.

Table 2 shows the five derived themes with supporting quotes. The study results show
how a sample of Black postpartum women characterized the prenatal, delivery care, and
postpartum support experiences during the COVID-19 pandemic.

Table 2. Themes and Supporting Quotes.

Themes

Supporting Quotes

Stress related to
COVID-19

“Somehow stressed, emotional stress of thinking of the uncertainty of what the virus would do to

the child.”

“It was tough, even though I enjoyed lockdown but just being confined to the house with a newborn Umm
and still having to like work from home, it was tough. There was moment of frustrations.”

“The COVID-19 restrictions when going to the hospital, it was a little bit stressful.”

“I'was kind of nervous about everything”, “it was a little bit stressful.”

“It was a bit stressful you know with the sleepless nights and then trying to get better take care of the baby
and do everything by yourself without people around, It was a little you know exhausting.”

“I think it was a little more stressful because I had three kids to take care of, and the mask I was wearing
also made it stressful.

very uncomfortable and stressful because at every point in time, we also have to maskup, you're sleeping
and somebody comes into your room, you have to wake up and mask up.”

“Umm stressful, anxious and frustrated and “I was moody, very moody but not a bad temper but kind

of snappy.”

“Frustrated and stressed and COVID was around and I had to deliver during COVID and I had to dislike
wearing face mask.”

“Wearing masks are stressful and uncomfortable and when you're pregnant, especially when you start
getting to the second and third trimester it’s very, when walking you know, sometimes you feel breathless.”

Disruption of social
life/support

“They had to limit people coming into the room to just one person to know like I know before the
pandemic, you will have your maybe your parents your spouse, but you just have to have only one person
present. It was out, personally I wasn’t happy with it because you Know, I like that experience I wanted
family and my spouse to be present but it just had to it was one or the other.”

“It was bad to not have, like in during pre-COVID you could have as many people in the room as you want
to, but during the COVID I am with one person and you know not having your mom or sister around
when you deliver was kind of tough.”

“I feel very much separated, being away from family and friends.”

“I didn’t like the experience that much people where not allow to be with me during delivery, I actually
wanted my step mom to be with me because this is my first child.”

“I felt a little I guess alone because people didn’t visit that much and I couldn’t visit as well.”

“I could only choose one person to be with me, but when I delivered him, it was his dad and my mom. It
was just weird because I just remember everything, even my friends who have kids you know before
COVID, everybody was just in the hospital, you know celebrating the baby and stuff, mine was just so
different because you know you can’t invite people because of COVID.”

“Umm not being able to go anywhere and not being able to have anyone come around, and whenever
somebody kind of bring something they would leave it on the doorstep, so I feel like I have to play by
yourself and like people had to avoid me at all costs, so I felt very isolated.”

“It was a little sad, because due to social distancing I couldn’t go visit people and that made me sad.”
“At home, I felt a little I guess alone because people didn’t visit that much.”

“I feel very much separated, being away from family and friends.”
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Table 2. Cont.

Themes

Supporting Quotes

Disruption of
expected healthcare
services

“I like the way they handle their social distancing procedures but the waiting period was a long one.”
“What I can say is that they won't allow you to have your baby until like 39 weeks. They stopped inducing;
before COVID-19 they can induce people Okay, but now because of COVID-19, they do not induce people;
they want you to get ready, maybe baby almost you know. they will want you to come to the hospital for
delivery when you are sure is your due day. This was because they don’t want too much people to be in
the hospital at the same time.”

“It was a long wait, the doctor I was seeing had a lot of patients, a patients was about to have a baby so he
had to go there, so I either wait or reschedule.”

“They made it in way that once you put to birth within 24 h you are to leave for another person to come in.
It was a really tough one.”

“They limit their appointment time or the number of people who are present during each appointment.
Just to reduce like exposure to other people may have COVID.”

“I guess unavailability of scheduling by not been able to get a visit within the week I needed to come
because of the COVID it may have been delayed, so I will be coming two weeks after.”

“So I was really concern I don’t want to get COVID while pregnant. My prenatal appointment was
cancelled by the Doctor and rescheduled for another date.”

“It was just really the delivery part and about like being sent home too early, because of COVID guidelines.
I came to the hospital on 25th night, gave birth to my child on the 26th and I was back home on the 27th. I
just feel like there wasn’t enough time to monitor and make sure I am OK before sending me home.”

“I feel badly, because is a new protocols and people don’t stay in the hospital as long as they used to before
COVID. Is like you had a baby, are you feeling good? Okay time for you to go home, I feel like I should
have stayed longer, but I didn’t. I feel like I was failed honestly because first of all, they didn’t tell me that
my blood pressure was high, or what signs to look out for if I need to come back or call, and you know
something like that they didn’t educate me on it.”

“I will give it a 7 over 10 because I think they could do better with follow up. It was just two postpartum
follow-ups.”

Uncertainty and fear
about coronavirus

“Iwas nervous. I think spend the first three to four months within, unless it was a doctor appointment,
because I was afraid of the COVID.”

“Umm it was scary, there was lot of uncertainties if I want to deliver in the hospital, so there was like my
anxiety level high at sometimes.”

“I am always scared of getting sick, so it won't affect my baby, I try to stay six feet away from people.”
“Not wanting to get COVID-19, there was like a barrier to not want to go out or not want to go see the
doctor because other people may be sick.”

“Hmm ... It was it was scary because you know. It was something new and unfounded and I especially
had concerns because, you know being pregnant, even though there was a vaccine, I chose not to take the
vaccine, because I did, there was no research on you know the impact of it on pregnant women or the baby.”
“There were some scary parts like getting COVID and all that, which made me to miss some of my doctor’s
appointment you know.”

“Somehow stressed, emotional stress of thinking of the uncertainty of what the virus would do to

the child.”

COVID-19 mitigation
strategies-associated
poor maternal

health outcome

“Um I think that’s where my postpartum depression came from, because you know, for a while you can’t
leave the house and I actually have a baby, and it was just weird because it felt like this is how is going to
be every single day and I barely go to anywhere anyway, because I was still terrified of COVID.”

“I was breastfeeding also in pain after given birth I have forgotten what is called, it had to enter my body
for 24 h, so I couldn’t get up for 24 h, it was miserable. I did experience postpartum depression.”

“I' had bad postpartum depression, so I was put on some different meds to help with that. I was on Zoloft
for a little short period. I was just frustrated at that time because I had to take care of my newborn and my
other two children myself.”

“My care was a bit quick they somehow rushed me out of the hospital because of COVID. I was admitted
again to the hospital, and I was told that I developed preeclampsia, so I had to stay in hospital for three
days, because my blood pressure was extremely high.”

3.2.1. Theme 1: Stress Related to COVID-19

Postpartum women reported feelings of stress during the COVID-19 pandemic with
experiences in prenatal, delivery, and postpartum care. Participants reported they had
been stressed and frustrated to have to take care of their newborn by themselves. The fact
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that hospitals limited family members and spouses from attending prenatal, delivery, and
postpartum visits was distressing for women and affected their emotional state of mind.
Participants also indicated physical stress and discomfort from wearing face masks. The
following selected quotes support the theme that emerged.

“Somehow stressed, emotional stress of thinking of the uncertainty of what the virus
would do to the child.”

“It was tough, even though I enjoyed lockdown but just being confined to the house with a
newborn Umm and still having to like work from home, it was tough. There was moment
of frustrations.”

“The COVID-19 restrictions when going to the hospital, it was a little bit stressful.”

o

“I was kind of nervous about everything,” “it was a little bit stressful.”

“It was a bit stressful you know with the sleepless nights and then trying to get better
take care of the baby and do everything by yourself without people around, It was a little
you know exhausting.”

“I think it was a little more stressful because I had three kids to take care of, and the mask
I was wearing also made it stressful. Very uncomfortable and stressful because at every
point in time, we also have to mask up, you're sleeping and somebody comes into your
room, you have to wake up and mask up.”

“Umm stressful, anxious and frustrated and I was moody, very moody but not a bad
temper but kind of snappy.”

“Frustrated and stressed and COVID was around and I had to deliver during COVID
and I had to dislike wearing face mask.”

“Wearing masks are stressful and uncomfortable and when you’re pregnant, especially
when you start getting to the second and third trimester it's very, when walking you
know, sometimes you feel breathless.”

3.2.2. Theme 2: Disruption of Social Life/Support

Participants indicated that they were not being sufficiently supported during the
COVID-19 pandemic due to the mitigation strategies. They complained of lack of support
from family and friends. The fact that hospitals restricted family members and spouses
from attending prenatal, delivery, and postpartum visits was distressing for the participants
and affected their emotional state of mind.

“They had to limit people coming into the room to just one person to know like I know
before the pandemic, you will have your maybe your parents your spouse, but you just
have to have only one person present. It was out, personally I wasn’t happy with it
because you Know, I like that experience I wanted family and my spouse to be present but
it just had to it was one or the other.”

“It was bad to not have, like in during pre-COVID you could have as many people in the
room as you want to, but during the COVID I am with one person and you know not
having your mom or sister around when you deliver was kind of tough.”

“I feel very much separated, being away from family and friends.”

“I didn’t like the experience that much people where not allow to be with me during
delivery, I actually wanted my step mom to be with me because this is my first child.”

“I felt a little I guess alone because people didn't visit that much and I couldn’t visit
as well.”

“I could only choose one person to be with me, but when I delivered him, it was his dad
and my mom. It was just weird because I just remember everything, even my friends
who have kids you know before COVID, everybody was just in the hospital, you know
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celebrating the baby and stuff, mine was just so different because you know you can’t
invite people because of COVID.”

“Umm not being able to go anywhere and not being able to have anyone come around,
and whenever somebody kind of bring something they would leave it on the doorstep, so
I feel like I have to play by yourself and like people had to avoid me at all costs, so I felt
very isolated.”

“It was a little sad, because due to social distancing I couldn’t go visit people and that
made me sad.”

“At home, I felt a little I guess alone because people didn’t visit that much.”

“I feel very much separated, being away from family and friends.”

3.2.3. Theme 3: Disruption of Expected Healthcare Services

Postpartum women mentioned some disruptions in receiving healthcare services in
the beginnings of the pandemic such as cancellation of pregnancy-related appointments,
the wait times to see a doctor and for visits in the hospital, delay in labor induction, and
hospitalization stay after delivery was shortened.

“I like the way they handle their social distancing procedures but the waiting period was
a long one.”

“What I can say is that they won’t allow you to have your baby until like 39 weeks. They
stopped inducing; before COVID-19 they can induce people Okay, but now because of
COVID-19, they do not induce people; they want you to get ready, maybe baby almost
you know. they will want you to come to the hospital for delivery when you are sure is
your due day. This was because they don’t want too much people to be in the hospital at
the same time.”

“It was a long wait, the doctor I was seeing had a lot of patients, a patient was about to
have a baby so he had to go there, so I either wait or reschedule.”

“They made it in way that once you put to birth within 24 h you are to leave for another
person to come in. It was a really tough one.”

“They limit their appointment time or the number of people who are present during each
appointment. Just to reduce like exposure to other people may have COVID.”

“I gquess unavailability of scheduling by not been able to get a visit within the week I
needed to come because of the COVID it may have been delayed, so I will be coming two
weeks after.”

“So, I was really concern I don’t want to get COVID while pregnant. My prenatal
appointment was cancelled by the Doctor and rescheduled for another date.”

“It was just really the delivery part and about like being sent home too early, because of
COVID guidelines. I came to the hospital on 25th night, gave birth to my child on the
26th and I was back home on the 27th. I just feel like there wasn't enough time to monitor
and make sure I am OK before sending me home.”

“I feel badly, because is a new protocols and people don’t stay in the hospital as long as
they used to before COVID. Is like you had a baby, are you feeling good? Okay time for
you to go home, I feel like I should have stayed longer, but I didn't. I feel like I was failed
honestly because first of all, they didn’t tell me that my blood pressure was high, or what
signs to look out for if I need to come back or call, and you know something like that they
didn’t educate me on it.”

“Iwill give it a 7 over 10 because I think they could do better with follow-up. It was just
two postpartum follow-ups.”
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3.2.4. Theme 4: Uncertainty and Fear about Coronavirus

Most of the participants were worried and scared about the risk of getting infected
by COVID-19 and how pregnant women are more vulnerable to COVID-19 compared to
non-pregnant women. Some of the participants’ responses were:

“I was nervous. I think spend the first three to four months within, unless it was a doctor
appointment, because I was afraid of the COVID.”

“Umm it was scary, there was lot of uncertainties if I want to deliver in the hospital, so
there was like my anxiety level high at sometimes.”

“I am always scared of getting sick, so it won't affect my baby, I try to stay six feet away
from people.”

“Not wanting to get COVID-19, there was like a barrier to not want to go out or not
want to go see the doctor because other people may be sick.”

“Hmm ... It was it was scary because you know. It was something new and unfounded
and I especially had concerns because, you know being pregnant, even though there was a
vaccine, I chose not to take the vaccine, because I did, there was no research on you know
the impact of it on pregnant women or the baby.”

“There were some scary parts like getting COVID and all that, which made me to miss
some of my doctor’s appointment you know.”

“Somehow stressed, emotional stress of thinking of the uncertainty of what the virus
would do to the child.”

3.2.5. Theme 5: COVID-19 Mitigation Strategies-Associated Poor Maternal Health Outcome

Participants explained the challenges they faced post-delivery due to the social dis-
tance measure enforced to curb the spread of COVID-19. Participants reported signif-
icant reduction in postpartum follow-ups and lack of social support from family and
friends, which resulted in poor maternal health outcomes such as postpartum depression
and preeclampsia.

“Um I think that’s where my postpartum depression came from, because you know, for a
while you can’t leave the house and I actually have a baby, and it was just weird because
it felt like this is how is going to be every single day and I barely go to anywhere anyway,
because I was still terrified of COVID.”

“I was breastfeeding also in pain after given birth I have forgotten what is called, it had to
enter my body for 24 h, so I couldn’t get up for 24 h, it was miserable. I did experience
postpartum depression.”

“I had bad postpartum depression, so I was put on some different meds to help with that.
I'was on Zoloft for a little short period. I was just frustrated at that time because I had to
take care of my newborn and my other two children myself.”

“My care was a bit quick they somehow rushed me out of the hospital because of COVID.
I was admitted again to the hospital, and I was told that I developed preeclampsia, so I
had to stay in hospital for three days, because my blood pressure was extremely high.”

In addition, participants recommended proactiveness from care providers during
crises, doctors should provide sufficient sources of information, increasing the number of
healthcare providers/facilities to accommodate pregnant women in times of crisis, quality
health insurance by improving welfare packages during crises, providing mental health
support services for pregnant women during crises, improving on doctor-patient relation-
ships during crises, and care providers should have action plans during crises to prevent
delays in services among pregnant women. Some of the participants’ responses were:

“We should be more proactive with public health; a lot of misinformation that is available
so. clinicians should be in the habit of you know. Advising their patients on the truth
about COVID. Because there’s a lot of people who still believe that it's a myth or it’s real.”
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“They need to increase the number of hospitals and also the number of healthcare providers.
They should improve on the welfare package for insurance.”

“They dig deeper to connect women to the support services that they may be in the future
so that whenever you do feel lonely and isolated or frustrated you do not only have people
in place to talk to, but you also have access to tools and resources that you may need to
help get you through those tough times.”

“Doctors should try and get closer to their patients, try to know them one on one and
also try to impact positively in their life.”

4. Discussion

In this exploratory study, the researcher examined pregnancy experiences (prenatal
care, delivery care, and postpartum support care) among Black women who were preg-
nant, delivered, and /or were postpartum during the first year of COVID-19. Interviews
were conducted until data saturation occurred (the extent to which no new code could be
extracted) from the data. In this study, data saturation was reached with 10 postpartum
women. The study findings provide significant insight into Black postpartum women’s
lived experiences during the COVID-19 pandemic. Postpartum women (who received
prenatal, delivery, or postpartum care during the period March 2020-March 2021) described
how the COVID-19 pandemic unexpectedly changed the standards of care processes for
prenatal, delivery, and postpartum care support. Emotional/physical stress, disruption
of social life/support, disruption of expected healthcare services, uncertainty and fear
about coronavirus, COVID-19 mitigation strategies associated with poor maternal health
outcomes, feelings of depression, and loneliness were common among postpartum women
during the COVID-19 pandemic. Most of the women in this study expressed that they
could not keep up with their old social lifestyle because the pandemic disrupted their
social lives and support. Socially isolating themselves at home and not having visitors
during delivery and the postpartum period led to feelings of loneliness. These findings
are like results reported by [22-25]. The current study corroborates the emerging evi-
dence that the COVID-19 mitigation strategies exacerbated maternity stress and levels of
depression among pregnant and postpartum women, including Black women who are
disproportionately impacted by maternity stressors.

Furthermore, postpartum women reported limited social interaction with other preg-
nant women during prenatal care visits and how social distancing made them feel isolated,
which resulted in loneliness. Postpartum women felt that they were not sufficiently sup-
ported during prenatal care because they were not allowed to have their spouses or family
members attend prenatal visits. Moreover, in another study women reported a sense of
loneliness and lack of support [26]. The findings are similar to what women reported in
this study.

The study participants reported feelings of stress or they felt stress related to the
COVID-19 pandemic. The study revealed how postpartum women were constantly stressed
and nervous about everything; participants reported that they were emotionally stressed
and had high anxiety. Emotional stress from participants resulted from mood swings and
frustration that resulted from a sense of helplessness. Anxiety, a kind of psychological
stress that triggers a physiological state and causes a decrease in immunity and increases
the production of stress hormones [27]. Study findings also show that postpartum women
reported physical stress and discomfort; difficulty in breathing, were frustrated, incon-
venienced, and were uncomfortable wearing masks during pregnancy—perhaps causing
anxiety symptoms. The participant responses were similar to what was reported by other
groups in the general public (non-pregnant people).

The findings of this study show that the COVID-19 mitigation strategies that were
enforced to curb the spread of the virus, led to disruption of social life/support for the
postpartum women. Overall, participants felt unsupported, lonely, and abandoned due to
a perceived lack of family/friends’” support. The participants in this study reported their
experiences during delivery care. The most common response about the lived experiences
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with delivery care was about the limited number of persons such as spouses, friends,
and family members in the delivery or patient room during the COVID-19 pandemic.
Postpartum women explained that they were concerned and worried about spouses not
being allowed into the labor room. This finding is like the results of [24]. Participants
further explained that they felt lonely and isolated at some point in the delivery room due
to the limited number of persons for visitations.

During the postpartum period, women explained that social isolation mitigation
strategies resulted in either a complete lack of support from community and family or
a significant reduction in postpartum and social support, findings that are very similar
to results reported by [28,29]. The literature provides evidence that postpartum women
with low social support had higher chances of developing postpartum depression than
those with high social support [30,31]. Social support from family members, friends, or
significant others is prominent in reducing stress and preventing depression during the
prenatal and postpartum periods [32,33].

During the maternal care period, Black postpartum women expressed their experiences
with the delivery of healthcare services during the COVID-19 pandemic. Postpartum
women in this study reported long wait times at the doctor’s office, limited appointments
to see doctors, and cancellations of appointments. These findings are similar to the findings
of [25,26], which reported that women experienced a reduction and postponement of
prenatal care visits. Additionally, hospitalization stays after delivery were shortened;
postpartum women stated that they were sent home 24 h after delivery. The response
from postpartum women in this study is similar to the findings from [34], which stated
that short birth hospitalization length of stay increased from 28.5% to 43.0% for all births
(less than two midnights for vaginal deliveries and less than three midnights for cesarean
deliveries) [31]. These expected healthcare changes were reported in a previous study,
which included cancellation of appointments and restriction on family/friend support
during visits to hospitals.

At the beginning of the COVID-19 pandemic, postpartum women were scared about
the virus because of misinformation and how pregnant women were more at risk to be
infected by COVID-19 compared to non-pregnant women. Postpartum women were
concerned about getting infected with coronavirus and afraid about having a healthy
delivery without infecting the fetus. These findings are similar to an earlier study, which
reported that pregnant women were scared and worried about delivering in the hospital
because of the spread of the virus [34]. These experiences affected pregnant women’s
choices and created uncertainty and fear about their pregnancy and childbirth care.

Thus, pregnant women who experience high stress are prone to hypertension and
other pregnancy complications [5,28]. A previous study reported similar results, showing
the effects of the COVID-19 pandemic caused depression, which led to increased anxiety
levels among pregnant women [29]. Several participants explained the challenges they
have faced post-delivery, such as a limited number of postpartum follow-ups and a lack of
support from family members, which resulted in postpartum depression and preeclampsia
among some participants (the participant felt she should have been in the hospital for
more than 24 h to observe her health because she was diagnosed with high blood pressure.
Instead, she was discharged without further observation due to the hospital-imposed
COVID-19 restrictions; her blood pressure was elevated, which may have caused her to
develop preeclampsia). Other studies reported similar findings, stating that the COVID-19
pandemic caused limited social support and home visitations for women; moreover, preg-
nant women reported more depressive symptoms in the postpartum period [23,26]. The
pandemic exacerbated what were already poor maternal outcomes in the United States.

4.1. Strengths

The study is the first to explore the pregnancy experiences of Black women in Mis-
sissippi during a selected period of the COVID-19 crisis. The findings characterized the
lived experiences of a convenience sample of Black women who received prenatal, delivery,
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and postpartum care at a Mississippi Family Health Clinic (FHQC) during March 2020-
March 2021, the first year of the pandemic. Results showed that the postpartum women
described high levels of emotional stress, anxiety, feelings of isolation, and being cut off
from family support and a social life that they deemed essential to their well-being. The
participants reported similar experiences regardless of whether they were pregnant for
the first time, or they had had previous pregnancies. Although the COVID-19 pandemic
has impacted everyone, pregnancy has always been a unique life-altering personal, family,
and healthcare experience for women. It is unclear what will be the pandemic’s long-term
on Black women’s health and future pregnancies for women who experienced prenatal,
delivery, and postpartum care during the pandemic. What we do know is women had
elevated levels of stress, anxiety, depression, and feelings of isolation that could potentially
impact future pregnancies and require a more formal process of stress-informed care by
women’s healthcare providers, inclusive of obstetricians, gynecologists, pediatricians, and
other primary care physicians.

4.2. Limitations

Despite the new findings and emerging evidence from other research, this study has
some limitations. These include a small sample size that limits generalizability to all post-
partum women in Mississippi and beyond. Secondly, this qualitative study only included
English-speaking participants. The sample was limited to one Family Health Clinic (FQHC)
in Mississippi that serves low-income women. The findings may not be generalizable to
women receiving care services through all healthcare facilities in Mississippi. Moreover, the
use of convenience sampling may introduce a high level of bias and inability to generalize
findings. The researchers also observed that the participants turned off their video cameras
during virtual interviews. It took much work for the interviewer and observer to ascertain
nonverbal gestures and expressions that can be invaluable in qualitative research. Moreover,
the follow-up probes did not specifically address the perceived quality of care postpartum
women received from the healthcare providers. Omitting quality of care questions is a
limitation because the literature documents that it is a factor that often influences how
women characterize their care experiences with a healthcare provider or facility.

5. Conclusions

The COVID-19 pandemic exacerbated normal maternity-related stress. The COVID-19
mitigation strategies/behaviors that were mandated to curb the spread of COVID-19
posed challenges for postpartum women such as stress related to COVID-19, disruption of
social life/support, disruption of expected healthcare services, uncertainty and fear about
coronavirus, and poor maternal health outcome. Postpartum women reported increased
anxiety, fear, frustration, lack of social support, long wait times to see the doctor, and
shortened hospitalization after delivery. As we emerge from the COVID-19 pandemic or
as COVID-19 prevention/mitigation strategies are lifted, there are many questions that
continue to emerge related to maternal experiences, outcomes, and future directions for
pregnancy care. In the aftermath of a global pandemic that challenged the public health
workforce, healthcare systems, delivery of mental health services, and the freedoms and
rights that we enjoy, there are many research questions and complex problems to address.
The current study sought to better understand one aspect of maternal health in Mississippi.
The lack of social support during pandemics like COVID-19 necessitates support groups in
healthcare facilities to alleviate maternal healthcare difficulties.
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Abstract: Clinical equipment is essential in a labour unit to assess, monitor, diagnose, and prevent
complications during labour. The availability of good working equipment in the labour unit is needed
to enhance optimal intrapartum monitoring and delivery for pregnant women. Thus, this paper
employed a cross-sectional descriptive design using a quantitative research approach to ascertain
how equipment impedes optimal intrapartum monitoring and delivery for pregnant women. A
total of 59 midwives were recruited to participate in the study. Data collected using an electronic
structured questionnaire were analysed with descriptive statistics using Statistical Package for
Social Sciences (SPSS) version 25.0. The study reported that most midwives (68%) in labour units
experienced barriers to using equipment when administering care to pregnant women. The barriers
were perpetuated by various factors, such as bed capacity, in meeting patient demands, including
examination lights, overhead radiant warmers, and examination weighing scales for newborns.
Incorporating mandatory computerized maintenance management software is recommended to
improve the quality of maternity equipment. In addition, there is a need for regular equipment
inspections and maintenance by skilled technicians in selected hospitals of Limpopo Province,
South Africa.

Keywords: clinical; equipment; impediment; optimal; intrapartum; monitoring; delivery; pregnant
women; midwives

1. Introduction

Equipment is an essential clinical tool in the labour unit to assess, monitor, diagnose
and prevent complications during labour. Labour units must be well equipped with
exceptionally functional equipment to monitor and help pregnant women deliver to achieve
positive birth outcomes [1]. Childbirth should be a safe and rewarding experience for
women and their families [2]. Therefore, it is vital to have available equipment in the labour
unit that ensures a physiologically safe birth and a positive childbirth experience [3].

The World Health Organisation reports that it is a requirement that basic essential
equipment is always available in sufficient quantities in maternity units for utilisation
during labour and childbirth [4]. However, midwives in sub-Saharan Africa experience dif-
ficulties providing optimum care to pregnant women and their babies, mainly challenged
by increasing deliveries with a lack of essential resources in labour units [5-7]. Similarly,
in the Philippines, midwives reported that essential routines, monitoring and assessment
during labour were not sufficiently conducted due to being compounded by inappropri-
ate infrastructure and supplies [8]. Therefore, the mentioned authors demonstrate that,
although the use of equipment is significant during intrapartum monitoring and delivery
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for a pregnant woman, sufficient allocation and the effective utilisation of equipment by
midwives remain barriers to achieving quality care during labour.

Facility midwifery care services need to improve by providing equipment and supplies
to increase satisfaction with services received during the intrapartum stage of pregnant
women [9]. A study in Sierra Leone indicated that the checklist entries for labour regarding
delivery equipment could improve optimum care during intrapartum monitoring and
delivery for pregnant women [10]. Significantly, the maintenance of equipment should
be prioritised to achieve optimum monitoring and delivery for a pregnant woman effec-
tively [10]. High-quality care is needed during labour. Therefore, improving accessibility
to adequately available and functional equipment during labour promotes health and
enhances good healthcare services, including quality management for pregnant women
and their babies.

A shortage of medical equipment because of either unavailability or non-functioning
is a barrier to the ability of the health system to deliver quality health services in South
Africa [11]. South African Nursing Council (SANC) Regulation R.2488 (1990 as amended)
stipulates conditions under which a registered midwife or accoucheur may carry out her
profession. The regulation indicates that a registered midwife or accoucheur shall always
have available equipment and the materials required to help pregnant women deliver in the
labour unit [12]. This equipment includes the material necessary to perform an episiotomy
and suture an episiotomy or a first/second-degree perineum tear. Therefore, there is a need
for accessible, functional equipment to ensure the provision of high-quality care during
the intrapartum stage to minimize substandard care practices, thereby reducing risks of
preventable mortality and morbidity in mothers and newborn babies.

Since 1997, the National Committee on Confidential Enquiries into Maternal Deaths
(NCCEMD) has meticulously recorded and analysed all maternal deaths within institu-
tions [13]. They have produced seven comprehensive reports on this issue in South Africa.
The reports provide detailed information about the extent of maternal deaths, the types
of diseases that cause them and the factors contributing to these deaths, including missed
opportunities and inadequate healthcare. Limpopo Province had a maternal mortality
rate of 165.16 per 100,000 live births according to the latest NCCEMD report published
in January 2018, despite implementing the Saving Mothers and Babies Report 2017-2019
recommendations [14,15].

The current paper aims to ascertain how equipment impedes optimal intrapartum
monitoring and delivery for pregnant women in labour units in four selected hospitals in the
Sekhukhune District of Limpopo Province, South Africa. The study findings will contribute
to the body of knowledge in achieving the objective of the South African Department
of Health National Strategy, which aims to improve timeliness, coverage, and quality of
antenatal care; manage high-risk pregnancies; and achieve optimal intrapartum monitoring
and delivery of pregnant women. In addition, we highlight the status quo of the Sustainable
Development Agenda, to be realised by 2030, in terms of Goal 3, which seeks to ensure
healthy lives and promote well-being for all ages by reducing the global maternal mortality
ratio to less than 70 per 100,000 live births.

2. Material and Methods
2.1. Study Site

A quantitative cross-sectional research design was used to identify and ascertain
equipment that may impede quality intrapartum monitoring and delivery for pregnant
women in the labour unit. The study was conducted in the labour units of four selected
hospitals of Limpopo Province in the Sekhukhune Health District. Limpopo is the fifth
largest province of nine in South Africa, covering 10.3% of South Africa’s total land area.
The province borders neighbouring countries such as Botswana to the west, Zimbabwe to
the north, and Mozambique to the east. The province comprises five district hospitals, all
rendering intrapartum and delivery care services to pregnant women. Sekhukhune Health
District has a capacity of 998 approved beds and 679 actual usable beds, with most labour
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units having an average bed occupancy of 28-30. These four rural-based hospitals offer
maternity health services to pregnant women from rural communities in the Sekhukhune
District of Limpopo Province, South Africa.

2.2. Population and Sampling

The study’s target population was midwives working in the labour units of the four
selected hospitals in Sekhukhune District, who provide care to pregnant women during
the intrapartum stage. These midwives were appropriate for this study because they
monitor pregnant women during the intrapartum stage and conduct deliveries for pregnant
women. Non-probability total sampling was used in the study to select midwives that were
interested in taking part in the study. A total population sample of 59 midwives was used
because of the small number of midwives working in the selected hospitals” labour units.

2.3. Data Collection

Data was collected by the primary researcher using self-developed questionnaires
to determine the equipment that may be likely to impede optimal intrapartum care and
delivery for pregnant women in labour units. Data collection was conducted after obtaining
ethical clearance from the Turfloop Research Ethical Committee (TREC/82/2021: PG). Sub-
sequently, the study sought permission from the Limpopo health department, the Director
of Sekhukhune district hospitals, the chief executive officers of the selected hospitals in
the Sekhukhune district, and unit managers of labour units. Permission was also obtained
from midwives working in labour units who voluntarily participated in the study.

The questionnaires were formulated after reviewing the literature and validated with
Cronbach’s alpha (697). The final questionnaires were presented to the supervisor, co-
supervisor, and data statistician and were restructured in line with the study objectives. A
pilot study was conducted using a sample of seven midwives to assess the readability of the
questions, the difficulty, and the time it took to complete the questionnaires. The primary
author collected data from February to April 2022 using a self-administered questionnaire.
A total of 59 self-administered English-written questionnaires consisting of 4 sections were
distributed, with a response rate of 100%. Significantly, the questionnaire used a Likert
scale with scores ranging from one to five. The options were Strongly Agree (SA), Agree
(A), Strongly Disagree (SD), Disagree (D), and Uncertain (U).

The sections were as follows: Section A: Demographic Data; Section B: The Nurse’s
Role in the Use of Equipment; Section C: Equipment availability, effectiveness, and mainte-
nance during the intrapartum stage; Section D: Delivery packs. The researcher approached
midwives when they had no patients in labour and during their lunch breaks with their
agreement to complete the questionnaire, which took 20-30 min.

2.4. Data Analysis

The completed questionnaires were extracted, coded, and captured using the Microsoft
Excel programme (2016) and imported into the IBM Statistical Package for Social Science
(SSPS) program, version 25.0, for analysis. Descriptive statistics were used to describe and
facilitate the interpretation of the findings. Categorical variables were presented as numbers
and percentages. Continued variables were presented as mean standard deviations.

2.5. Reliability and Validity of the Study

Reliability in this study was ensured by conducting a pre-test on 10% (7) of the study
population in the labour unit. The pilot or pre-test assessed whether the questionnaires
measured what they intended to measure and if the time allocated was adequate. Midwives
and accoucheurs in labour units were given instructions before completing the question-
naires. Notably, the hospital used for the pilot study was not one of the selected hospitals.
Notably, the small-scale study did not change the primary data collection tool.

The content validity of the questionnaires was ensured by performing an in-depth
literature review to evaluate if the content of the questionnaires could achieve the
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study’s objectives and by providing a questionnaire to a researcher with expertise in
quantitative research. The questionnaires were also submitted to the supervisor, co-
supervisor, and statistician for review, and changes were made in accordance with
biostatistician recommendations.

3. Presentation of the Study Findings
3.1. Section A: Demographic Profile of the Participants

The demographic profile of participants is presented according to age distribution,
gender, qualifications, years of working experience, and qualification distribution as de-
picted in Figures 1 and 2 below. As illustrated in Figure 1, the total number of midwives
who participated in this study was 59, with the age distributions of the midwives ranging
from 20 to 59 years, and a majority of the respondents in this study were female (91%).
Furthermore, in this study, most midwives possessed registered midwifery qualifications
(95%). In addition, most midwives had five years or more of working experience (49%),
and most midwives were working day duty (74%).

Age Distribution Years of Working Experience
37% 60%
49%
30% 50%
39%
40%
0,
20% 12%
10% .
0%
20-29 30-39 40-49 >50 0-2Years 3-5Years 6> Years
() (b)

Figure 1. Age (a) and years of working experience (b).

Gender Distribution Qualification Distribution
91% 100% 2%
80%
60%
40%
oo 20% 59
© 0% —
- Registered Advance
Female Male Midwives Midwives
(a) (b)

Figure 2. Gender (a) and qualification distribution (b).
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There were quality care practices for pregnant women

Reported non-functional equipment were not attended
to promptly

with the use of equipment in labour unit.

3.2. Section B: Midwives’” Roles Regarding the Use of Equipment

As depicted in Figure 3, 100% of respondents (57) knew their roles regarding the use
of equipment in the labour unit, 68% (39) experienced barriers with the use of equipment
when administering care to pregnant women, 81% (46) indicated that equipment used in
the labour unit needed improvement, and 70% (40) indicated that reported non-functional
equipment was not attended to promptly. However, 74% (42) indicated that there were
quality care practices for pregnant women with the use of equipment in the labour unit.

Midwives” Role with the Use of Equipment

I 4%

I /0%

Equipment used in labour unit needed improvement _ 81%

Respondents experienced barriers with the use of
equipment when administering care to pregnant women

I 6370

Respondents knew their roles with the use of equipment o
I 100%

in labour unit

0%  20% 40% 60% 80% 100% 120%

Figure 3. Midwives’ roles regarding the use of equipment.

3.3. Section C: Equipment Availability, Effectiveness, and Maintenance during the
Intrapartum Stage

As depicted in Table 1, 61% of midwives (35) strongly agreed that the blood pressure
(BP) machine was available, and 49% (28) indicated that the BP machine was fully functional.
However, 37% (21) of respondents strongly disagreed that BP machines in the labour unit
adequately monitor all women during the intrapartum stage and labour. In total, 41% (24)
midwives strongly agreed that only one BP machine is used for all pregnant women in
the labour unit. Shockingly, 32% (18) of respondents strongly disagreed that BP machines
undergo routine maintenance or service.

About 68% (39) of the respondents indicated that a CTG machine was available.
Majority of the respondents agreed that CTG machine was functional. Close to half (45%
(31)) of the respondents strongly agreed that CTG paper stripes were always available. In
addition to equipment availability, effectiveness, and maintenance during the intrapartum
stage, 68% of the midwives (39) indicated that they knew the benefits of using a CTG
machine, and 44% (25) of midwives also agreed that they could interpret the CTG results.
The study results revealed that 49% (28) indicated that a foetal heart rate (FHR) monitor
was available and also that 51% (29) of the respondents agreed that the FHR monitor used
in the labour unit provides accurate results. However, 43% of midwives (24) strongly felt
that the FHR monitor needed improvement.
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Table 1. Equipment availability, effectiveness, and maintenance during the intrapartum stage.

Equipment Used during the Intrapartum Stage SA A sb b v
% (n) % (n) % (1) % (1) % (1)
BP machine is available 61% (35) 37% (21) 0% (0) 2% (1) 0% (0)
BP machine is fully functional (give correct readings) 49% (28) 43% (25) 4% (2) 0% (0) 4% (2)
B macins avlble s st ol ol omen e g1 o sy 2wy mio
Routine maintenance or service of BP machines is performed 24% (14) 23% (13) 32% (18) 17% (10) 4% (2)
Only one BP machine is 1used for a.ll pregnant women in the 41% (24) 18% (10) 29% (17) 12% (6) 0% (0)
abour unit
CTG machine is available 68% (39) 32% (18) 0% (0) 0% (0) 0% (0)
CTG machine is functioning well 47% (27) 38% (22) 9% (5) 4% (2) 2% (1)
CTG paper rolls are always available 45% (31) 30% (17) 12% (7) 4% (2) 0% (0)
I know the benefits of using CTG during the intrapartum stage 68% (39) 32% (18) 0% (0) 0% (0) 0% (0)
I can interpret CTG results 44% (25) 35% (20) 12% (7) 4% (2) 5% (3)
FHR monitor is available 49% (28) 45% (26) 2% (1) 2% (1) 2% (1)
Equipment for monitoring FHR provides accurate readings 35% (20) 51% (29) 5% (3) 4% (2) 5% (3)
There is a need tor;?rﬁ:g:; ;h}e:: Ifelgulpment used for 43% (24) 29% (17) 11% (6) 16% (9) 29% (1)
The bed capacity is enough to meet the patient demand 19% (11) 18% (10) 28% (16) 35% (20) 0% (0)
Examination lights are available in each delivery room 21% (12) 32% (18) 24% (14) 23% (13) 0% (0)
Examination lights are functioning well in each delivery room 21% (12) 19% (11) 32% (18) 28% (16) 0% (0)
Overhead radiant warmer is available in each delivery room 18% (10) 19% (11) 37% (21) 26% (15) 0% (0)
Overhead radiant warmers are fully functional in each 19% (11) 14% (8) 51% (29) 16% (9) 0% (0)
delivery room
Overhead md‘anr;twvl‘;frr;‘f;j;;izcslequate to meet 18% (10)  16%(9)  44%(25) 22%(13) 0% (0)
Examination scales for .newborns are available in each 19% (1) 23% (13) 32% (18) 26% (15) 0% (0)
delivery room
Examination scales for newborns are functioning well 6% (3) 9% (5) 54% (31) 31% (18) 0% (0)

According to this study, 35% (20) of the participants disagreed that the capacity of
beds is sufficient to cater to the needs of patients. In addition, 32% of the respondents
(18) agreed that examination lights were available in each delivery room. However, 32%
(18) of the midwives strongly disagreed that the examination lights were functioning well.
Furthermore, in this study, 37% (21) of the midwives strongly disagreed that an overhead
radiant warmer was available in each delivery room, and the majority, 51% (29), strongly
disagreed that the radiant warmer was fully functional in each delivery room. In addition,
44% (25) of respondents indicated that the overhead radiant warmer was inadequate to
meet newborn demands. In addition to the equipment used during the intrapartum stage,
31% (18) of respondents strongly disagreed that newborn examination scales are available
in each delivery room. Equally, the majority, 54% (31), strongly disagreed that examination
scales for newborns were functioning well.

3.4. Section D: Delivery Packs

As depicted in Table 2, most of the respondents, 63% (37), strongly agreed that delivery
packs were available, and 35% (20) strongly agreed that delivery packs were always com-
plete inside. In addition, this study’s findings suggest that most of the midwives, 51% (29),
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agreed that arterial forceps were available in each delivery pack, and 38% of respondents
(21) agreed that arterial forceps were functioning well. Regarding the availability of needle
holders, 38% of respondents (22) agreed that they were available in all delivery packs.
However, 40% (23) of respondents strongly disagreed that needle holders in each delivery
pack were functioning well.

Table 2. Delivery Packs.

Delivery Packs SA A SD b v
% (1) % (1) % (1) % (1) % (n)
Delivery packs are available 63% (37) 37% (20) 0 (0%) 0 (0%) 0 (0%)
Delivery packs are always complete inside 35% (20) 26% (15) 26% (15) 13% (7) 0 (0%)
Arterial forceps are available in each delivery pack 42% (24) 51% (29) 5% (3) 2% (1) 0 (0%)
Arterial forceps in each delivery pack are functioning well 35% (20) 38% (21) 19% (11) 5% (3) 3% (2)
Needle holder is available in all delivery packs 37% (21) 38% (22) 21% (12) 4% (2) 0% (0)
Needle holder in each delivery pack is functioning well 17% (10) 32% (18) 40% (23) 9% (5) 2% (1)

Some midwives do not use needle holders but instead use their
own hands when suturing tears and episiotomy cuts

9% (5)  25%(14)  29%(17)  35% (20) 2% (1)

Umbilical cord scissors are available in each delivery pack 34% (19) 49% (27) 19% (11) 0% (0) 0% (0)

Some umbilical cord scissors are blunt (cannot cut) 38% (22) 46% (26) 7% (4) 9% (5) 0% (0)

I utilise a razor blade for cutting the umbilical cord in the absence
of functional umbilical cord scissors

37%(21)  50% (29) 2% (1) 11% (6) 0% (0)

Episiotomy scissors are available in each delivery pack 26% (15) 51% (29) 16% (9) 7% (4) 0% (0)

Some episiotomy scissors are blunt 57% (33) 32% (18) 2% (1) 9% (5) 0% (0)

I utilise a razor blade for cutting episiotomies in the absence of
functional episiotomy scissors

35% (20)  41% (23) 5% (3) 19% (11) 0% (0)

A total of 35% (20) of the respondents agreed that some midwives do not use needle
holders but instead use their hands when suturing perineal tears and episiotomy cuts. In
total, 49% (27) of the midwives in this study agreed that cord scissors were available in
each delivery pack. Despite the availability of cord scissors, 46% of respondents (26) agreed
that the umbilical cord scissors were blunt, and 50% (29) respondents agreed that they
utilized a razor blade for cutting the umbilical cord in the absence of functional umbilical
cord scissors. Most respondents, 51% (29), agreed that episiotomy scissors were available
in each delivery pack. However, 57% (33) of respondents strongly agreed that episiotomy
scissors were blunt, and 41% (23) agreed that razor blades were utilized in the absence of
functional episiotomy scissors.

4. Discussion of Research Results
4.1. Demographic Profile of the Respondents

The study aimed to ascertain how equipment impedes optimal intrapartum monitor-
ing and delivery for pregnant women in selected hospitals of Limpopo Province, South
Africa. The respondents” demographic data provides information about the characteristics
of the population who participated in the study.

Most of the respondents in this study were female (91%), compared with male respon-
dents (9%). This discrepancy might be perpetuated for various reasons, such as cultural,
religious, and gender stereotypes that men are not allowed to practice midwifery in some
African contexts and pregnant women'’s beliefs that men are not allowed in maternity
units [16]. Furthermore, midwifery care has historically been a female domain, owing to
the widely held belief that midwifery is about a female relationship. Of the respondents,
37% were between the age of 20 and 29%, while those aged between 30 and 39% were rep-

161



Women 2023, 3

resented by 30%. Nearly half _49%) of the respondents had six or more years of experience
in labour unit. The findings of this study are consistent with those of a study conducted
in maternity units at a public hospital in KwaZulu-Natal, where most participants were
between 20 and 40 years of age, with an average of 12 years of working experience [17].
Furthermore, in this study, most midwives possessed registered midwifery qualifications
(95%), and most midwives (74%) worked the day shift. By contrast, in Western Cape,
a study conducted had 93 midwives who participated, and the night shift comprised
57 midwives, while the day shift had only 36 midwives [18].

4.2. Nurse’s Role Regarding the Use of Equipment

A midwife or accoucheur is a person who has met the prescribed education require-
ments for registration as a midwife or accoucheur and who can assume responsibility
and accountability for such practices [19]. In this study, all midwives (100%) knew their
roles regarding the use of equipment when attending pregnant women in the selected
hospitals in Limpopo Province. However, 68% of the respondents experienced challenges
with using equipment when administering care to pregnant women, and that is because
the non-functional equipment was not attended to promptly, as reported by most of the
respondents (70%) in this study; equally, most of the midwives (81%) indicated that equip-
ment used in the labour unit needed improvement. The literature corroborates the results
of this study in that there is a challenge with the use of equipment in maternity units in
Limpopo Province. For example, a qualitative study conducted in KwaZulu-Natal revealed
that midwives found it challenging to perform their duties because of either faulty or
unavailable equipment and materials, especially in public hospitals [20]. This implies that
a lack of healthcare equipment impedes optimal intrapartum monitoring and delivery
for pregnant women. Therefore, by addressing these challenges, the quality of nursing
care provided to pregnant women during intrapartum monitoring and delivery can be
improved, ultimately reducing complications that may arise from equipment shortages
or malfunctioning.

4.3. Equipment Availability, Effectiveness, and Maintenance during the Intrapartum Stage

The current study looked at the equipment used during the intrapartum stage. More
than half (61%) of the respondents agreed that BP machines were available. About 49% of
the respondents believed that the BP machines were functional. However, the findings of
this study revealed that, in the labour units of the selected hospitals, 37% (21) of respondents
strongly disagreed that BP machines were adequate to monitor all pregnant women during
the intrapartum period. In addition, a plurality (41%) strongly agreed that only one BP
machine was used for all admitted pregnant women in the labour unit. The findings of this
study are consistent with those of a quantitative study conducted in Limpopo Province in
which most respondents (55%) reported that BP machines were functional in the labour
room but were not adequate to cater to admitted pregnant women [6].

Concerning equipment for monitoring FHR in labour units, most respondents (51%)
agreed that the FHR monitor in the labour unit provides accurate readings. However, most
midwives (43%) strongly agreed that there is a need to improve the equipment used for
monitoring FHR in the labour units. Moreover, most of the respondents (68%) in this study
reported the availability of the CTG machine and its benefits during the intrapartum stage
in the labour unit of the selected hospitals in Limpopo Province. In addition, 44% of the
midwives knew how to interpret CTG results. The findings of this study are in contrast
with the findings of a quantitative study, which revealed that midwives in KwaZulu-Natal
public hospitals were clinically lacking in knowledge of CTG [21]. It is noteworthy to
mention that the CTG machine is vital to monitor foetal well-being during the intrapartum
stage. Thus, the World Health Organization emphasises that CTG knowledge is necessary
for critical decision-making during intrapartum monitoring activities [22].

However, in the context of this study, caring for pregnant women during labour
following maternity guidelines may not be the case in the selected hospitals in Limpopo
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Province because of a lack of BP machines. For example, a guideline for maternity care
in Guidelines for Maternity Care in South Africa requires midwives to monitor the blood
pressure of pregnant women in labour upon admission; every four hours at the latent
phase of labour; hourly at the active phase of labour and after the delivery of the placenta;
and one post-delivery [23]. Supporting this assertion, a qualitative study conducted in
Kenya, which had a similar rural setting background, revealed that a lack of essential
equipment and commodities hindered the provision of standard maternity care [24]. There-
fore, for midwives to provide quality maternity care, authorities must ensure that essential
equipment and commodities are available in public hospitals.

High-quality intrapartum care is critical to the survival of the mother and the new-
born [25]. However, the lack of essential equipment in this study was reported to be a
potential impediment to the provision of quality care for pregnant women in the labour
units of the selected hospitals. In total, 35% of midwives in this study disagreed that bed
capacity is enough to meet patient demands. The findings of this study are consistent with
those of studies conducted in various African regions. For example, a study in Kenya in
Eastern Africa found that maternity units were overcrowded, resulting in some patients
being discharged early to make room for others or even having to sleep on the floor because
of a shortage of beds [26]. Similar results were observed in other African regions, such as
the Southern African Developing Countries. In Gauteng Province, South Africa, midwives
had to improvise to provide midwifery care because of a lack of bed capacity for pregnant
women [27]. Notably, the lack of bed capacity to care for patients may be because of various
reasons, including an influx of migrant and refugee patients from neighbouring countries,
such as Zimbabwe and Mozambique [28,29]. Lack of adequate beds in the labour unit
affects the quality of care for pregnant women, compromises their comfort, and impedes
the quality of management given to pregnant women in labour.

Examination lights are essential during observations, as they provide suitable visibility
and authentic images. However, in this study, examination lights were not all functioning
well, as 28% of the respondents disagreed that examination lights functioned well in each
delivery room. A qualitative study in Uganda found that poor infrastructure at maternity
facilities frustrated health workers and made them feel they could not offer quality care to
patients [30]. Adequate infrastructure with electricity and lighting is critical to health work-
ers in rural areas such as Limpopo Province in providing quality healthcare. Shockingly,
in this study, 37% of respondents agreed that overhead radiant warmers were available
in each delivery room. However, 51% of respondents disagreed that overhead radiant
were functioning well. In addition, they were not adequate to meet newborn demands,
which affected the quality of care. The World Health Organization Practical Guide for
the Thermal Control of the Newborn emphasises that the risk of neonatal hypothermia
is significantly increased in labour units where policies, procedures, and equipment for
maintaining an optimal thermal environment for the newborn are lacking [31]. The findings
of this study suggest that there is a lack of implementation of policies that intend to ensure
that quality healthcare is provided. As a result, newborns in labour units are exposed to
hypothermia, a potentially dangerous drop in body temperature in newborn babies that
causes complications [32].

Moreover, 32% of respondents strongly disagreed that examination scales were avail-
able in each labour unit. Similar findings were reported in a qualitative study conducted in
Tanzania, where midwives reported a lack of sufficient and suitable weighing scales for
newborns, which impedes the healthcare services of newborns [33]. Providing infants with
holistic and comprehensive healthcare, such as calculating appropriate medication doses,
fluids, and the early diagnosis of developmental defects, depends mainly on accurate
birth weight [33,34]. Initiatives such as the Ideal Clinic programme are recommended
to address the shortage of essential equipment in labour units. The “Ideal Clinic” is a
healthcare facility with good infrastructure and adequate staff, medicine, and supplies
of crucial health equipment, including partner and stakeholder support, thus ensuring
quality healthcare services [35,36]. A lack of and malfunctions in medical equipment
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during labour can impact nursing care quality, hindering assessment, diagnosis, and the
prevention of complications. Addressing issues related to malfunctioning equipment is
imperative to achieve the objectives of Sustainable Development Goal 3, especially in rural
areas where people have limited access to private healthcare practitioners because of their
low socio-economic status.

4.4. The Delivery Packs

Concerning the equipment used during delivery in the selected hospitals in Limpopo
Province, most respondents (63%) strongly agreed that delivery packs were available. In
total, 35% of midwives strongly agreed that delivery packs are always complete inside. The
findings of this study are in contrast with those of a mixed-method study conducted in four
labour units in Zanzibar revealed that delivery packs were often incomplete [37]. In our
study, most respondents (51%) agreed that arterial forceps were available in each delivery
pack. In addition, 38% of respondents agreed that these arterial forceps were functioning
well. The findings of this study also revealed that needle holders were available in all
prepared delivery packs, as 38% of respondents agreed.

Despite the availability, 40% of midwives disagreed that the needle holders in each
delivery pack were functioning well. In addition, 35% of respondents disagreed that some
midwives do not use needle holders but instead use their hands when suturing tears and
episiotomy cuts in delivery. Furthermore, 49% of respondents agreed that umbilical cord
scissors are available in each delivery pack. However, 46% of midwives also reported
that some umbilical cord scissors were blunt (they cannot cut). In addition, half of the
respondents (50%) agreed that they used razor blades to cut umbilical cords when there
were no functional scissors. The findings of this study are consistent with those of a quality
assurance sampling survey conducted in two states of Nigeria, in which new razor blades
were used to cut the newborn umbilical cord in about 75% of the deliveries in Bauchi
and over 80% in Sokoto States [38]. Although a razor blade is not recommended to cut a
newborn’s umbilical cord, it is essential to mention that, during emergencies, using a sterile
razor blade in practice is an appropriate alternative for cutting the umbilical cord.

Most respondents (51%) in this study agreed that episiotomy scissors were available
in each delivery pack. However, 57% of respondents strongly agreed that some episiotomy
scissors were blunt. TThus, in this study, 41% of midwives reported that razor blades
were used for cutting episiotomies in cases where sharp or functional episiotomy scissors
were unavailable. This study’s findings contrast with the Guideline for Maternity Care in
South Africa, in which episiotomy scissors are listed as essential equipment for maternal
healthcare services [22]. Therefore, it is vital to incorporate mandatory computerised
maintenance management software to improve the quality of maternity equipment in the
labour unit [39]. The study results have significant implications. Using blunt scissors might
contribute to serious birth injuries, and, more importantly, it can also increase the risk
of perineal tears. Addressing this challenge to mitigate associated risks and enhance the
quality of midwifery care provided during labour is highly recommended.

4.5. Limitations of the Study

Even though the study provides insight into equipment as a potential impediment
to optimal intrapartum monitoring and delivery for pregnant women, the study results
only provide a view of respondents from the selected hospitals in one district of Limpopo
Province. Therefore, the study results cannot be generalized to other district hospitals
or other hospitals in South Africa. The study was limited to a small population; other
researchers can conduct studies that will include more hospitals in South Africa, hence
more respondents, to gain more perspectives or views on the study topic, venturing into
qualitative research to explore more opinions about the topic.
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5. Conclusions

In conclusion, pregnant women face obstacles in receiving optimal intrapartum mon-
itoring and delivery care due to insufficient equipment and inadequate maintenance.
High-quality care is needed during labour to enhance positive birth outcomes. Therefore,
it is recommended that the employer, the Department of Health, provide the required
equipment to labour units and prioritize improving the equipment utilized in labour units
with annual budgets by ensuring accessibility to available, adequate, and functional equip-
ment and improving infrastructure. Incorporating mandatory computerized maintenance
management software is recommended to improve the quality of maternity equipment. In
addition, there is a need for regular equipment inspections and maintenance by skilled
technicians in the selected hospitals of Limpopo Province, South Africa.

Author Contributions: Conceptualization, K.M.M., L.M. and M.G.M.; methodology, K.M.M. and
M.O.M.; formal analysis, M.O.M. and T.A.P,; investigation, KM.M.; data curation, KM.M,;
writing—original draft preparation, KM.M. and T.A.N.; writing—review and editing, K M.M. and
T.A.N,; visualization, T.A.P.; supervision, L.M. and M.G.M. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and ethical clearance was obtained from the University of Turfloop Research Ethics
Committee (TREC/82/2021: PG). Permission to conduct the study was obtained from the Limpopo
Department of Health.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data are not shared because of privacy and ethical restrictions.

Acknowledgments: The authors would like to thank the participants who gave consent to participate
for their cooperation during the research process.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Masaba, B.B.; Mmusi-Phetoe, R. A Strategy for Reducing Maternal Mortality in Rural Kenya. Int. ]. Women's Health 2023,
31, 487-498. [CrossRef] [PubMed]

2. Chandraharan, E.; Arulkumaran, S. Obstetric and Intrapartum Emergencies; Cambridge University Press: New York, NY, USA, 2021.

3. Cheyne, H.; Duff, M. Anatomy and Physiology of Labour and Associated Behavioural Clues; Squaring the Circle, Pinter & Martin:
London, UK, 2019.

4. World Health Organization. Standards for Improving Quality of Maternal and Newborn Care in Health Facilities; WHO: Geneva,
Switzerland, 2016.

5. Bradley, S.; McCourt, C.; Rayment, J.; Parmar, D. Midwives’ perspectives on (dis) respectful intrapartum care during facility-based
delivery in sub-Saharan Africa: A qualitative systematic review and meta-synthesis. Reprod. Health 2019, 16, 116. [CrossRef]
[PubMed]

6. Ramavhoya, I.T.; Maputle, M.S.; Ramathuba, D.U.; Lebese, R.T.; Netshikweta, L.M. Managers’ support on implementation of
maternal guidelines, Limpopo province, South Africa. Curationis 2020, 43, e1-e9. [CrossRef] [PubMed]

7. Adams, T.; Mason, D.; Gebhardt, G.S. Moderate to severe neonatal encephalopathy with suspected hypoxic-ischaemic en-
cephalopathy in cooled term infants born in Tygerberg Academic Hospital: Characteristics of fetal monitoring and modifiable
factors. S. Afr. |. Child Health 2022, 16, 83-88. [CrossRef]

8. Masuda, C,; Ferolin, S.K.; Masuda, K.; Smith, C.; Matsui, M. Evidence-based intrapartum practice and its associated factors
at a tertiary teaching hospital in the Philippines, a descriptive mixed-methods study. BMC Pregnancy Childbirth 2020, 20, 78.
[CrossRef]

9.  Sigalla, G.N.; Bakar, R.R.; Manongi, R.N. Experiences of facility-based delivery services among women of reproductive age in
Unguja Island, Zanzibar: A Qualitative Study. J. Fam. Med. 2018, 5, 1149.

10. Koroma, M.M.; Kamara, M.A.; Keita, N.; Lokossou, V.K.; Sundufu, A.J.; Jacobsen, K.H. Access to Essential Medications and
Equipment for Obstetric and Neonatal Primary Care in Bombali District, Sierra Leone. World Med. Health Policy 2019, 11, 8-23.
[CrossRef]

11.  Moyimane, M.B.; Matlala, S.F.; Kekana, M.P. Experiences of nurses on the critical shortage of medical equipment at a rural district

hospital in South Africa: A qualitative study. Pan Afr. Med. ]. 2017, 28, 157. [CrossRef]

165



Women 2023, 3

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

South African Nursing Council. Regulations Relating to the Conditions under Which Registered Midwives and Enrolled Midwives May
Carry on Their Profession; Regulation R. 2488; SANC: Pretoria, South Africa, 1990.

National Committee on Confidential Enquiries into Maternal Deaths. Saving Mothers 2014-2016: Seventh Triennial Report on
Confidential Enquiries into Maternal Deaths in South Africa; National Department of Health South Africa: Pretoria, South Africa, 2018.
Bomela, N.J. Maternal mortality by socio-demographic characteristics and cause of death in South Africa: 2007-2015. BMC Public
Health 2020, 20, 157. [CrossRef]

Mothapo, K.E.; Maputle, M.S.; Shilubane, H.N.; Netshikweta, L. Challenges Midwives in Limpopo Province Encounter when
Implementing Saving Mothers Recommendations. Open Nurs. ]. 2020, 14, 292-299. [CrossRef]

Madlala, S.T.; Ngxongo, T.S.; Sibiya, M.N. Perceptions of pregnant women regarding student accoucheurs’” involvement in
maternal health care in the Free State Province. Int. |. Afr. Nurs. Sci. 2020, 13, 100255. [CrossRef]

Mhlongo, N.M. Experiences of Midwives Regarding Practice Breakdown in Maternity Units at a Public Hospital in KwaZulu-
Natal. Master’s Thesis, Durban University of Technology, Durban, South Africa, 2016.

Phiri, L.P.; Draper, C.E.; Lambert, E.V.; Kolbe-Alexander, T.L. Nurses’ lifestyle behaviours, health priorities and barriers to living a
healthy lifestyle: A qualitative descriptive study. BMC Nurs. 2014, 13, 38. [CrossRef] [PubMed]

Martin, S. Quality care during childbirth at a midwife obstetric unit in Cape Town, Western Cape: Women and Midwives’
perceptions. Master’s Thesis, University of Western Cape, Western Cape, South Africa, 2018.

Mhlongo, N.M.; Sibiya, M.N.; Miya, R M. Experiences of midwives regarding nursing practice breakdown in maternity units at a
selected public hospital in KwaZula-Natal. Afr. J. Nurs. Midwifery 2016, 18, 162-178. [CrossRef]

James, S.; Maduna, N.E.; Morton, D.G. Knowledge levels of midwives regarding the interpretation of cardiotocographs at labour
units in KwaZulu-Natal public hospitals. Curationis 2019, 42, 1-7. [CrossRef]

World Health Organization. WHO Recommendations on Intrapartum Care for a Positive Childbirth Experience; World Health
Organization: Geneva, Switzerland, 2018.

National Department of Health, South Africa. Guidelines for Maternity Care in South Africa. In A Manual for Clinics, Community
Health Centres and District Hospitals, 4th ed.; NDoH: Pretoria, South Africa, 2015; Volume 172.

Lusambili, A.; Wisofschi, S.; Shumba, C.; Obure, ].; Mulama, K; Nyaga, L.; Wade, TJ.; Temmerman, M. Health Care Workers’
Perspectives of the Influences of Disrespectful Maternity Care in Rural Kenya. Int. ]. Environ. Res. Public Health 2020, 17, 8218.
[CrossRef] [PubMed]

Brenner, S.; Madhavan, S.; Nseya, C.K; Sese, C.; Fink, G.; Shapira, G. Competent and deficient provision of childbirth services: A
descriptive observational study assessing the quality of intrapartum care in two provinces of the Democratic Republic of the
Congo. BMC Health Serv. Res. 2022, 22, 551. [CrossRef]

Gitobu, C.M.; Gichangi, P.B.; Mwanda, W.O. Satisfaction with delivery services offered under the free maternal healthcare policy
in Kenyan public health facilities. J. Environ. Public Health 2018, 2018, 4902864. [CrossRef]

Lumadi, T.G.; Matlala, M.S. Perceptions of midwives on shortage and retention of staff at a public hospital in Tshwane District.
Curationis 2019, 42, 1-10.

Mutambara, V.M.; Naidu, M. Probing the Context of Vulnerability: Zimbabwean Migrant Women’s Experiences of Accessing
Public Health Care in South Africa. Afr. Hum. Mobil. Rev. 2021, 7, 1. [CrossRef]

Chekero, T.; Ross, F.C. “On paper” and “having papers”: Zimbabwean migrant women'’s experiences in accessing healthcare in
Giyani, Limpopo province, South Africa. Anthropol. South. Afr. 2018, 41, 41-54. [CrossRef]

Munabi-Babigumira, S.; Glenton, C.; Willcox, M.; Nabudere, H. Ugandan health workers” and mothers’ views and experiences of
the quality of maternity care and the use of informal solutions: A qualitative study. PLoS ONE 2019, 14, e0213511. [CrossRef]
World Health Organization. Thermal Control of the Newborn: A Practical Guide; Maternal Health and Safe Motherhood Programme,
Division of Family Health; WHO: Geneva, Switzerland, 1993.

Dey, K.; Deb, U.K. Modeling and simulation of heat transfer phenomenon from infant radiant warmer for a newborn baby. Open
J. Model. Simul. 2021, 9, 111. [CrossRef]

Gladstone, MLE.; Salim, N.; Ogillo, K.; Shamba, D.; Gore-Langton, G.R.; Day, L.T.; Blencowe, H.; Lawn, J.E. Birthweight
measurement processes and perceived value: Qualitative research in one EN-BIRTH study hospital in Tanzania. BMC Pregnancy
Childbirth 2021, 21, 232. [CrossRef] [PubMed]

Weres, A.; Baran, J.; Czenczek-Lewandowska, E.; Leszczak, J.; Mazur, A. Impact of Birth Weight and Length on Primary
Hypertension in Children. Int. ]. Environ. Res. Public Health 2019, 16, 4649. [CrossRef]

Ideal Clinic Manual. Ideal Clinic Definitions, Components and Checklists. National Department of Health. Version.19. 2020.
Available online: https://www.knowledgehub.org.za/elibrary/ideal (accessed on 9 April 2023).

Muthelo, L.; Moradi, F.; Phukubye, T.A.; Mbombi, M.O.; Malema, R.N.; Mabila, L.N. Implementing the ideal clinic program at
selected primary healthcare facilities in South Africa. Int. |. Environ. Res. Public Health 2021, 18, 7762. [CrossRef] [PubMed]

De Barra, M.; Gon, G.; Woodd, S.; Graham, W.J.; de Bruin, M.; Kahabuka, C.; Williams, A.].; Konate, K.; Ali, S.M.; Said, R.; et al.
Understanding infection prevention behaviour in maternity wards: A mixed-methods analysis of hand hygiene in Zanzibar. Soc.
Sci. Med. 2021, 272, 113543. [CrossRef] [PubMed]

166



Women 2023, 3

38. Abegunde, D.; Orobaton, N.; Beal, K.; Bassi, A.; Bamidele, M.; Akomolafe, T.; Ohanyido, E.; Umar-Farouk, O.; Danladi, S.A.
Trends in newborn umbilical cord care practices in Sokoto and Bauchi States of Nigeria: The where, who, how, what and the
ubiquitous role of traditional birth attendants: A lot quality assurance sampling survey. BMC Pregnancy Childbirth 2017, 17, 368.
[CrossRef]

39. Mkalaf, K; Gibson, P.; Flanagan, J. A study of current maintenance strategies and the reliability of critical medical equipment in
hospitals in relation to patient outcomes. Int. |. Manag. 2013, 7, 15-28.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

167






o

Article

Knowledge, Propensity and Hesitancy among Pregnant Women
in the Post-Pandemic Phase Regarding COVID-19 Vaccination:
A Prevalence Survey in Southern Italy

Cristina Genovese *t, Carmela Alessia Biondo *, Caterina Rizzo T, Rosaria Cortese, Isabella La Spina,
Paola Tripodi, Bruno Romeo, Vincenza La Fauci, Giuseppe Trimarchi, Vanessa Lo Prete and Raffaele Squeri

Citation: Genovese, C.; Biondo, C.A.;
Rizzo, C.; Cortese, R.; La Spina, L.;
Tripodi, P.; Romeo, B.; La Fauci, V.;
Trimarchi, G.; Prete, V.L.; et al.
Knowledge, Propensity and Hesitancy
among Pregnant Women in the Post-
Pandemic Phase Regarding COVID-19
Vaccination: A Prevalence Survey in
Southern Italy. Women 2023, 3,
374-384. https://doi.org/10.3390/
women3030028

Academic Editor: Mary V. Seeman

Received: 12 May 2023
Revised: 3 July 2023
Accepted: 6 July 2023
Published: 11 July 2023

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
1.0/).

Department of Biomedical and Dental Sciences and Morphofunctional Imaging, University of Messina,
98125 Messina, Italy

* Correspondence: cristinagenovese86@gmail.com; Tel.: +39-3240523204

1 These authors contributed equally to this work.

Abstract: The vaccination of pregnant women against influenza and COVID-19 may reduce the
risk of severe illness in both the women of this population and their babies. Although the risks of
non-vaccination are more serious than the side effects, maternal immunization is still the least-used
method of prevention due to a lack of information leading to concerns about the safety and efficacy
of vaccines, resulting in a low prevalence rate among pregnant individuals. Our study investigates
vaccination coverage and the knowledge, attitudes and perceptions of COVID-19 in pregnant women
at a university hospital. A questionnaire was created with the following three scores: a vaccination
propensity score, a knowledge score and a hesitancy score. The first observation in the results was
the very low number of immunized women (only 4.7% received their first dose). The main barrier
towards vaccination was found to be fear of adverse events. We noticed a low percentage of influenza
and diphtheria tetanus pertussis vaccination compared to other studies. Vaccination propensity was
higher when healthcare workers educated their patients. As immunization is a crucial part of public
health policy, measuring coverage to identify gaps and monitor trends, especially for individuals
considered at high risk, and developing new strategies in order to increase awareness of vaccination
during pregnancy is particularly timely and relevant.

Keywords: socioeconomic factors; knowledge; propensity

1. Introduction

Vaccination hesitancy is a known phenomenon among various population groups
and several socio-cultural contexts [1-4], and it is defined as a delay in accepting or
a total refusal of vaccination despite the availability of vaccination services related to
information and administration. A particular group for whom hesitancy might be higher is
pregnant women. Pregnancy is a particular moment in a woman'’s lifetime, as she can be
exposed to several pathogens affecting both the mother’s and the fetus” health, resulting
in an increased risk of developing severe disease or complications [5]. Several studies
have shown the potential benefits of maternal immunization, mainly related to protection
against harmful effects that could be caused by infection such as miscarriage, preterm birth,
emergency cesarean section or low birth weight; this protection is effected by inducing the
production and transfer of immunoglobulin G through the placenta, as well as expressing
secretory antibodies in breast milk [6]. The course of the COVID-19 pandemic, the rapid
development of vaccines and a strict immunization campaign have paradoxically led to
conflicting opinions, with the end result that acceptance and its predictors among women
vary globally [5]. In early 2021, the European Medicines Agency (EMA) approved the
following five COVID-19 vaccines: two of them were mRNA vaccines (Pfizer-BioNTech and
Moderna), two were viral vector-based vaccines (Oxford-AstraZeneca and Janssen), and
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one was a protein subunit vaccine (Novavax) [7]. None of them were tested on pregnant
women in preclinical trials or pre-marketing clinical trials [7]. Consequently, the main
data for their use in pregnancy come from post-marketing surveillance [8]. Due to a lack
of knowledge regarding the safety of vaccines, immunization coverage among pregnant
women is low despite the existence of solid scientific data to support its effectiveness and
safety [9]. This implies that pregnant women only have the following two options: trust
science, family, or any other available source of information and receive the vaccine, even
with limited data; or skip the vaccine, leaving themselves and their babies vulnerable to
adverse events or severe disease caused by COVID-19. Furthermore, common side effects
of the Pfizer-BioNTech vaccination were reported by pregnant [10] and non-pregnant
women in similar percentages and the administration of the vaccine is not linked with
harmful effects. Few cases of gestational hypertension, childbirth issues, miscarriage and
premature birth after receiving the Pfizer-BioNTech vaccine have been reported [10]. The
indications for vaccination in pregnant women come from the Obstetrics and Gynecology
Societies, which suggest that pregnant women choose whether or not to be vaccinated after
consulting with their gynecologists and evaluating the risks and benefits [11].

Although the risks of non-vaccination are more serious than the side effects [7], only
11 of the 20 major countries affected by COVID-19 offer free vaccination to pregnant
women. [8]

A meta-analysis conducted on the “Consequences and Implications of Coronavirus
Disease (COVID-19) on pregnancy and infants” found that the most common symptoms in
pregnant women were fever, cough, chest pain, dyspnea and fatigue. Most newborns were
delivered preterm and by cesarean section, which sometimes led to abortion. Neonatal
outcomes included fetal suffering, low birth weight, APGAR < 7, hospitalization in the
neonatal intensive care unit and fetal mortality [11,12]. In Italy, starting in January 2021,
artificial immunization with mRNA vaccines was recommended for pregnant women with
comorbidities or an increased risk of disease (i.e., healthcare workers) from the second
trimester of pregnancy onwards [13]. Moreover, since the beginning of the pandemic, the
Italian Obstetric Surveillance System (ItOSS), directed by the Istituto Superiore di Sanita
(Italian National Institute of Health, INIH), launched a national survey to identify the effect
of COVID-19 on pregnancy [14]. Vaccinating pregnant women with the flu (influenza)
vaccine, tetanus toxoid, reduced diphtheria toxoid, acellular pertussis vaccine (DTaP)
and COVID-19 vaccine may reduce their risk and their babies’ risk of developing severe
illness or complications from these infections. The Advisory Committee on Immunization
Practices (ACIP) recommends that all pregnant or suspected pregnant women receive the
flu vaccine during flu season, which can be given at any time during pregnancy [15]. The
ACIP also recommends that women receive DTaP during each pregnancy, preferably in the
third trimester, between 28 and 32 weeks of gestation [16]. Increasing awareness among
pregnant women [15] about vaccinations that can be administered during pregnancy greatly
reduces the risk of the mother and child developing not only the acute form of the disease
but also its complications. Given the greater likelihood of developing gestational and/or
postpartum complications, in Italy, flu vaccination is strongly recommended in pregnant
women regardless of trimester [16], as also affirmed by the Ministerial Circular “Prevention
and control of flu: recommendations for season 2022-2023".

Vaccination coverage for COVID-19 is very low in pregnant women; a study conducted
in Scotland showed that in the general female population of 18—44 years, only 32.3% of
pregnant women had two doses of the vaccine, compared to 77.4% of all women [17].
Moreover, in an American study, only 11.1% of women had completed vaccinations during
pregnancy, with differences across age and race. [18]

In a UK study, data were available for 1328 pregnant women, of whom 140 received
at least one dose of the COVID-19 vaccine before giving birth and 1188 did not; of those
vaccinated, 85.7% received their vaccine in the third trimester of pregnancy and 14.3% in
their second trimester of pregnancy. Surprisingly, in an Italian study, vaccination coverage
was reported to be equal between pregnant and non-pregnant women for 80% of the
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sample [19]. The aims of this study are as follows: a) to investigate COVID-19 vaccination
coverage in pregnant women attending prepartum programs, ambulatorial visits or routine
visits in the province of Messina at a university hospital; b) to evaluate the knowledge of
attitudes towards and perceptions of COVID-19 vaccines in pregnant women and the main
drivers that motivate or delay vaccination.

2. Materials and Methods

This study was conducted from November 2022 to December 2022, during the anti-flu
vaccination campaign, through an ad hoc survey; it was administered using a computer-
assisted web interview technique (via Google® forms) to all pregnant women attending
prepartum programs, ambulatorial visits or routine visits in the Gynecology and Obstet-
rics ward of the Polyclinic G. Martino di Messina. All the investigated women chose to
participate in the interview (response rate 100%).

The questionnaire had five sections (see Supplementary Material) and was created ad
hoc. The first section collected information about socio-demographic status; willingness to
undergo recommended vaccinations during pregnancy, such as for DTaP and flu; previous
infection with COVID-19; concomitant pathologies; possible drug therapies. The second
part was then focused on elements related to knowledge of the vaccine, such as how
many doses comprised the primary cycle and knowledge about the possibility of receiving
the vaccine during pregnancy and lactation; following this, the third part investigated
the most commonly used information sources. In the fourth part, attitude regarding
vaccination against COVID-19 was evaluated via short form utilizing the 6-item anti-
vaccine scale, which was prepared as a 5-point Likert scale [17]. Women who wanted to
receive vaccination or who had already been vaccinated were asked questions regarding
their motivations for doing so; women who were not yet vaccinated or unwilling to do so
were instead asked questions about their reasons or possible obstacles. A final section gave
the opportunity to receive further information on the subject by submitting a telephone
number.

The following three scores were designated based on the items posed on the survey:
(a) the vaccination propensity score, (b) the vaccine knowledge score and (c) the vaccine
hesitancy score.

The vaccine propensity score (VPS) evaluates the propensity and adherence to vacci-
nation using 11 items on the Likert scale. The following scores were assigned based on the
given answer: 0 points for disagreement; 1 for a neutral response; 2 for agreement.

The same method was used for the 9 questions asked to create the vaccine hesitancy
score (VHS). This score and the corresponding questions were directed at pregnant women
who did not receive vaccination for COVID-19.

Regarding the knowledge score (KS), 4 multiple choice questions were constructed
where basic knowledge about the COVID-19 vaccine was evaluated. Zero points were given
to incorrect or negative answers and one point was given to correct or positive answers.

Statistical Analysis

The median and IQR were calculated for the quantitative variables (age and score),
while the absolute and relative frequencies were obtained for the categorical data (vaccina-
tion status).

All possible associations between score and the collected data were investigated.

Scores were assessed by evaluating normality verifications through the Shapiro-Wilk
test, which allowed us to ascertain the non-normality of the three scores. Comparisons
between covariates with two encodings were assessed using the Mann—-Whitney test; for
covariates with three factors (age and gestational period), comparisons were performed
using the Kruskal-Wallis test and its post hoc nonparametric (Conover’s test). The threshold
for statistical significance was set at p = 0.050; p-values of less than 0.050 on two-tailed
tests were considered statistically significant. The summary and inferential statistics were
analyzed using R software.
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3. Results

The sample consisted of 127 women with a mean age of 30.91 4= SD 5.42. The main
socio-demographic data are represented in Table 1.

Table 1. Distribution of the study sample according to sociodemographic data.

N o/0
Mean age+ SD 30.91 +SD 5.42
Employment
Public employee 21 16.5
Private Employee 48 37.8
Housewife 33 26
Other 4 3.1
Freelance 21 16.5
Educational attainment
Less than 8 years 14 11
More than 8 years 113 89
Livingin ...
Suburbs 81 63.8
Center 46 36.2
Gestational age

1st 12 9.6
2nd 28 22.4

3rd 85 68

Level of COVID-19 vaccine
received

No doses 14 11

1st dose 6 4.7
2nd dose 49 38.6
3rd dose 58 45.7

In our sample, 11% of the pregnant women did not undergo vaccination and 4.7% were
partially artificially immunized. In our sample, the percentage of vaccinated subjects was
higher in the healthy group (72.8%) than in the sick one (5.6%), with significant statistical
differences (p < 0.05). Moreover, the uptake of flu (28.4%) and DTaP (27.2%) vaccinations
among pregnant women was investigated, and among the not-vaccinated group, only
16.5% (n = 17) wanted to receive the flu vaccine and 31.1% (n = 28) wanted to receive the
DTaP vaccine.

Based on education level and age, the occurrence of statistically significant differences
in COVID-19 vaccination status was examined. Significant associations were found between
the level of education and patient adherence to vaccinations, with a greater number of
vaccinated persons with higher levels of education (p < 0.01).

The main information sources used were radio and television (1 = 69; 54.3%), followed
by official sources such as the Ministry of Health (1 = 14; 11%) and healthcare workers (i.e.,
obstetricians, gynecologists, general practitioners and hygienists) (1 = 35; 31.59%).

Another emerging trend was the presence of a correlation between the sources of
information and the propensity for vaccination as follows: a greater number of unvac-
cinated pregnant women were informed by the media (p < 0.01), while the main source
of information for vaccinated subjects was healthcare workers. Regarding knowledge
about vaccination, most of the subjects (73.8%) did not know the correct schedule for the
COVID-19 vaccine. That being said, most of the interviewees recognized its value and the
importance of receiving the vaccination during pregnancy and breastfeeding.

The analysis of the data showed that the motivational factors comprise the geographi-
cal accessibility and availability of vaccination centers (70.5%) and willingness to pay or the
presence of a free vaccination program (69.1%). More than half of the sample considered it
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essential to protect themselves from infection (58.1%) and then transmit immunity to the
child (60.1%). In addition, in more than 70% of cases, there was a strong recommendation
from the gynecologist and midwife. Additionally, 69.9% of the sample recommended
vaccination to friends and relatives (Table 2).

Regarding the factors hindering vaccination in women who were not immunized,
there was a willingness to await data concerning the effects of vaccination on pregnant and
breastfeeding women (70.5%). In particular, 47.4% referred to the lack of data on the effects
of COVID-19 vaccination in pregnant women. As observed in another Italian study [18],
70.1% of the unvaccinated pregnant sample would prefer to immunize themselves naturally
via COVID-19 infection instead of by vaccination. Accessibility to vaccination centers was
not an impeding factor in 75% of the unvaccinated women examined, demonstrating that
the main factor of vaccination hesitancy is not a lack of accessibility due to logistical or
physical difficulties but rather concerns regarding the long-term effects of vaccination
(Table 3).

Table 2. Motivators to receive vaccination from interviews with immunized subjects. *: the sum of
the numbers does not correspond to the sample total due to the absence of some answers.

Certainly Not Probably No Maybe Yes Probably Yes Yes of Course
% (n) % (n) Maybe No % (n) % (n) % (n)
Protect myself from
infection 9.2(11) 14.1 (17) 13.3 (16) 27.3 (33) 30.8 (37)
Transmission of maternal
immunity to my children 5.7(7) 16.9 (21) 16.3 (20) 21.1 (26) 39 (48)
Availability of free R
vaccination 8.1(10) 749 15.4 (19) 36.6 (45) 32.5 (40)
Accessibility of
vaccination center to get 4.1(5) 15.6 (19) 9.8 (12) 24.6 (30) 45.9 (56)
vaccine
Recommendation from
. 1.8(2) 5.3 (6) 15.9 (18) 40.7 (46) 36.3 (41)
my own gynecologist
Recommendation from
my own obstetric 4.5 (5) 3.6 (4) 20.5 (23) 39.3 (44) 32.1 (36)
It gives more benefits
rather than risk 1.8(2) 4.4 (5) 29.2 (33) 30.1(34) 34.5 (39)
It is a social liability 1.8(2) 1.8(2) 22.1 (25) 28.3 (32) 46 (52)
Twould like to get
COVID-19 vaccine 9.2(11) 14.1(17) 13.3 (16) 27.3 (33) 30.8 (37)
I'would like propose
vaccination to my friends 8.1(10)" 7.4 (9) 15.4 (19) 36.6 (45) 32.5 (40)

and relatives

Table 3. Obstacles to receiving vaccination from interviews with non-immunized subjects. *: the sum
of the numbers does not correspond to the sample total due to the absence of some answers.

Certainly Not Probably No Maybe Yes Probably Yes Yes of Course
% (n) % (n) Maybe No % (n) % (n) % (n)
Tam in the 1st trm}ester of 39.4 (13) 30.3 (10) 3(1) 212 (7) 6102
pregnancy
Difficult access to 333 (12) 417 (15) 16.7 (6) 5.6(2) 2.8 (1)

vaccination center”
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Table 3. Cont.

Certainly Not Probably No Maybe Yes Probably Yes Yes of Course
% (n) % (n) Maybe No % (n) % (n) % (n)
Inefficacy or defective of 21.1(8) 184 (7) 21.1 (8) 23.7 (9) 15.8 (6)
vaccine
The clinical trials did not
include pregnant and 53(2) 21.1(8) 26.3 (10) 26.3 (10) 21.1 (8)
breastfeeding women *
I think that there is an effect
on my own child through 7.9 (3) 31.6 (12) 18.4 (7) 28.9 (11) 13.2(5)
breastfeeding "
The vaccine was promoted
for financial reasons by 27 (10) 18.9 (7) 13.5 (5) 18.9 (7) 21.6 (8)
pharmaceutical companies
I prefer to get natural
immunity rather than to get 5.7(7) 16.9 (21) 16.3 (20) 21.1 (26) 39 (48)
vaccine "
I would like to get vaccine
after the evaluation of side 415) 15.6 (19) 9.8 (12) 24.6 (30) 459 (56)

effects in pregnancy women

and breastfeeding "

Further data were obtained by comparing the knowledge score and the propensity
score (Table 4). Uncovering a trend of increasing value with increasing age. It also emerged
that the propensity score increased for older subjects with a higher level of education (more
than 8 years of study). The hesitation score was only highly associated with COVID-19

vaccination status (p < 0.001) in non-vaccinated subjects.

Table 4. Knowledge, propensity and hesitancy scores (median, 25° percentile and 75° percentile) by

age, educational degree, COVID-19 status, gestational age and comorbidities.

Age p Value
18-24 25-34 >35
Knowledge Score 1(L1) 3(1,3) 3(2,3) 0.001
Propensity Score 12(10;16) 19 (11;21) 20 (17;22) 0.003
Hesitancy Score 4 (4,8) 4 (2;4) 4(1,4) 0.073
Educational degree
Less than 8 years More than 8 years
Knowledge Score 1(1,2) 3(1;3) 0.005
Propensity Score 11 (2,12) 20 (14;21) 0.001
Hesitancy Score 6(3;14) 4(2;4) 0.066
COVID-19 vaccination status
Vaccinated Not vaccinated
Knowledge Score 1(1,2) 4(2:4) 0.001
Propensity Score 20 (16;21) 3.5(0.5;6.5) 0.001
Hesitancy Score 4(2,4) 11.5 (6;14) 0.001
Gestational age
1st trimester 2nd trimester 3rd trimester
Knowledge Score 3(1;3.50) 3(1,3) 2(1,3) 0.664
Propensity Score 15.50 (11;19.50) 20 (11;21) 19 (11,21) 0.535
Hesitancy Score 4(2;6) 4 (1;10) 4 (34) 0.823
Comorbidities
Yes No
Knowledge Score 3(13) 3(1,3) 0.847
Propensity Score 18 (10.50;20) 20 (12;21) 0.401
Hesitancy Score 3(2,4) 4(34) 0.172
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4. Discussion

Maternal immunization and the cocooning strategy are fundamental tools used to
protect newborns from vaccine-preventable infections. However, not all healthcare workers
and people who take care of newborns recommend immunization for these “at-risk cate-
gories”. This is reflected in the low prevalence of COVID-19 vaccination among pregnant
women observed worldwide [1].

This study was planned to assess (a) the rate of COVID-19 vaccination among pregnant
women and (b) the knowledge, attitudes, perceptions and concerns of pregnant women
about COVID-19 vaccination.

This survey provides insight into the coverage, hesitancy and willingness to receive
the COVID-19 vaccination among pregnant women in Italy and also identifies the factors
that are related to an individual’s decision.

A first observation in the results of this study was the very low number of women (11%)
who claimed that they received at least one dose of the COVID-19 vaccine. Moreover, 4.7%
of the sample had received only one shot. These data are similar to those of a systematic
review that reported vaccine acceptance rates ranging between 3% and 65%. Studies
conducted before the COVID-19 vaccine became available in the United States showed
that 41% to 47.80% of pregnant people would be interested in receiving the vaccine [19].
However, after vaccination became available, the rates of acceptance decreased or remained
equal [20]. Despite the decreased rate of acceptance, most of the interviewees recognized
the value and importance of vaccination [21,22]. Our results show a high vaccination
rate, reaching 90%, most likely derived from the distribution of the sample. In fact, we
found that educational degree and age had a high impact on the acceptance of vaccination,
as indicated by Del Giudice et al. [23], and similar to another study, our sample was
predominantly composed of people with higher educational attainment compared to those
with medium-low instruction levels [24].

Ethnic discrepancies are clearly influenced by socioeconomic level because it affects
a person’s ability to pay for and receive vaccinations [25]. Moreover, we noticed among
pregnant women a low percentage of flu and DTaP vaccine uptake compared to other
studies. In fact, according to data from the CDC, flu and DTaP vaccination coverage was
highest among women who reported receiving a provider offer or referral for vaccination
(63.5% and 62.2%, respectively) [14-16].

Factors that could influence vaccine uptake are socio-demographic factors, individ-
ual factors (personal beliefs, political views and risk perception), and finally, social or
organizational factors such as social media [26].

Our study also highlights that women with comorbidities, despite being more vul-
nerable to disease, have a lower vaccination rate, similar to the data obtained by Snajider
et al. [24]. We also evaluated the role of information sources related to active immunization
and found that HCWs played a large part in the empowerment and adherence of pregnant
women with higher vaccination coverage, as indicated in other studies [27].

Overall, the biggest barrier to vaccination was represented by the fear of adverse
effects in women who preferred to acquire disease rather than receive the vaccine. We
must remember that there are records in VAERS, the Yellow Card Reporting System, and
other official databases of adverse events following immunization (AEFIs), both in the
general population and in pregnant women. In particular, a study reported that among
1,315,315 Individual Case Safety Reports (ICSRs) related to COVID-19 vaccines, 3252 (0.25%)
were related to vaccinations during pregnancy. Although the majority (87.82%) of ICSRs
concerned serious AEFIs, their outcomes were mostly favorable. In this study, 85.0% of total
ICSRs referred to pregnant women (1 = 2764), while 7.9% referred to fetuses/newborns
(n = 258). They identified 16,569 AEFIs. Moreover, 55.16% were AEFIs not related to preg-
nancy (mostly headache, pyrexia and fatigue), while 17.92% were pregnancy-, newborn-or
fetus-related AEFIs. The most common type of pregnancy-related AEFI was spontaneous
abortion. Messenger RNA (mRNA) vaccines had a lower reported probability of sponta-
neous abortion than viral-vector-based vaccines (ROR 0.80, 95% CI 0.69-0.93). Moderna and
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Oxford-AstraZeneca vaccines had a higher reported probability of spontaneous abortion
(ROR 1.2, 95% CI 1.05-1.38 and ROR 1.26, 95% CI 1.08-1.47, respectively), while a lower
reported probability was found for the Pfizer-BioNTech vaccine compared with all other
COVID-19 vaccines (ROR 0.73, 95% CI 0.64-0.84) [28].

On the other hand, women who are pregnant or were recently pregnant are at increased
risk of severe illness with COVID-19. Severe illness means that a woman might need to
be hospitalized, receive intensive care, or be placed on a ventilator to help with breathing.
Pregnant women with COVID-19 are also more likely to deliver a baby before the start of
the 37th week of pregnancy (premature birth). Pregnant women with COVID-19 might also
be at increased risk of problems such as stillbirth and pregnancy loss. Pregnant women who
are Black or Hispanic are more likely to be affected by infection with COVID-19. Pregnant
women who have other medical conditions, such as diabetes, might be at an even higher
risk of severe illness due to COVID-19 [29].

The limitations of our study are its observational nature, the lack of investigation into
COVID-19 and the implementation of the study only after the introduction of vaccination
for COVID-19. Another limitation of this study is the use of self-reported data that could
not be independently verified. The results could be affected by several biases (limited by
the online survey), such as selection bias and social desirability bias. Furthermore, we did
not evaluate the uptake of a fourth shot of the vaccine.

Another limitation is that the prevalence of COVID-19 vaccination in Italy could be
dominated by the mandatory nature of the vaccinations in numerous workplaces, with the
result that people’s knowledge, hesitancy and barriers do not matter when it comes to the
vaccination rate.

5. Conclusions

According to the WHO, vaccination is the primary method for preventing and con-
trolling infectious disease epidemics. As a result, it is crucial to measure vaccination
coverage and take population empowerment measures in order to spot any gaps and track
trends [14]. Understanding the factors that contribute to the non-adherence and/or refusal
of vaccination as well as the deployment of specific monitoring programs is crucial given
the significance of primary prevention via vaccination. In particular, the availability of
a global pharmacovigilance or post-marketing surveillance network that evaluates the
effects of vaccination on pregnant women and newborns in the medium and long term is
essential [30-33]. Another possible solution is the presence of a national recommendation
approving the administration of the COVID-19 vaccine during pregnancy.

According to the international literature and our findings, vaccination bias is not the
result of a single cause but rather the consequence of a complex intersection of several
factors, probably as a result of a lengthy and intricate history of vaccine hesitation.

Other studies claim the presence of several risk factors to the development of vaccine
hesitancy, with the role of many determinants [34,35]. For this reason, adequate vaccine
counseling can be an important building block for increasing trust in the healthcare system,
which will be essential in countering disinformation and misinformation about the COVID-
19 vaccine for pregnant women [36—44]. Further research is necessary to test our results
and explore additional questions.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/women3030028/s1, Questionnaire S1: Knowledge, attitude and
perception of sars cov2 vaccination in pregnant women.
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