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REVIEW ARTICLE

The impact of COVID-19 pandemic on obstetrics and gynecology
hospitalization rate and on reasons for seeking emergency care: a
systematic review and meta-analysis

Luigi Carbonea , Antonio Raffoneb, Antonio Travaglinoc, Gabriele Sacconea, Raffaella Di Girolamod,
Daniele Neolad, Emanuele Castaldod, Giuseppe Gabriele Ioriod, Martina Pontilloe, Bruno Arduinof,
Pietro D’Alessandrof, Maurizio Guidaa, Antonio Mollog� and Giuseppe Maria Maruottid�
aGynecology and Obstetrics Unit, Department of Neurosciences, Reproductive Sciences and Dentistry, School of Medicine, University
of Naples Federico II, Naples, Italy; bDivision of Gynaecology and Human Reproduction Physiopathology, Department of Medical and
Surgical Sciences (DIMEC), IRCCS Azienda Ospedaliero-Univeristaria di Bologna. S. Orsola Hospital, University of Bologna, Bologna,
Italy; cPathology Unit, Department of Advanced Biomedical Sciences, School of Medicine, University of Naples Federico II, Naples,
Italy; dDepartment of Public Health, School of Medicine, University of Naples Federico II, Naples, Italy; eDepartment of Clinical
Medicine and Surgery, School of Medicine, University of Naples Federico II, Naples, Italy; fMaternal-Child Department, AOU Federico
II hospital, Naples, Italy; gGynecology and Obstetrics Unit, Department of Medicine, Surgery and Dentistry “Schola Medica
Salernitana”, University of Salerno, Baronissi, Italy

ABSTRACT
Background: During the lockdown due to COVID-19 pandemic, utilization of emergency care
units has been reported to be reduced for obstetrical and gynaecological reasons. The aim of
this systematic review is to assess if this phenomenon reduced the rate of hospitalizations for
any reason and to evaluate the main reasons for seeking care in this subset of the population.
Methods: The search was conducted using the main electronic databases from January 2020 to
May 2021. The studies were identified with the use of a combination of: “emergency
department” OR “A&E” OR “emergency service” OR “emergency unit” OR “maternity service”
AND “COVID-19” OR “COVID-19 pandemic” OR “SARS-COV-2” and “admission” OR
“hospitalization”. All the studies that evaluated women going to obstetrics & gynecology emer-
gency department (ED) during the COVID-19 pandemic for any reason were included.
Results: The pooled proportion (PP) of hospitalizations increased from 22.7 to 30.6% during the lock-
down periods, in particular from 48.0 to 53.9% for delivery. The PP of pregnant women suffering from
hypertensive disorders increased (2.6 vs 1.2%), as well as women having contractions (52 vs 43%) and
rupture of membranes (12.0 vs 9.1%). Oppositely, the PP of women having pelvic pain (12.4 vs
14.4%), suspected ectopic pregnancy (1.8 vs 2.0), reduced fetal movements (3.0 vs 3.3%), vaginal
bleeding both for obstetrical (11.7 vs 12.8%) and gynecological issues (7.4 vs 9.2%) slightly reduced.
Conclusion: During the lockdown, an increase in the proportion of hospitalizations for obstet-
rical and gynecological reasons has been registered, especially for labor symptoms and hyper-
tensive disorders.
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Introduction

In 2020, SARS-COV-2 infection spread from China to all
over the world, causing a pandemic. The first and
most important consequence had been that countries
started to reorganize their health resources in order to
face the increased request for care and management
of COVID-19 ill people [1]. In this regard, many sub-
specialty societies and expert consensus released
guidelines and position papers with the aim both of

evaluating the direct impact of the infection on spe-

cific diseases and of stating to stop all non-urgent

medical and surgical treatments [2–6]. The latter

advice served to reduce the usual crowding of hospi-
tals and healthcare settings, which were deemed as a

potential route of contagion. Accordingly, govern-

ments decided on a strict lockdown, lasting differently

among nations based on the local spread of SARS-

COV-2 pandemic. As forecasted [7], the impact on
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maternal-fetal wellness and obstetric care has been
very tough, and pregnancy is considered a risk factor
for a severe course of COVID-19 [8,9]. Moreover, SARS-
COV-2 infection during pregnancy is associated with
modifications in pregnancy management [10,11], an
increase in adverse pregnancy outcomes [12–14], the
need for hospitalization [15] and delivery in more than
50% of affected cases [16]. In this scenario, we
observed an important decrease in the number of
Emergency Unit accesses for obstetric care in our uni-
versity hospital of Naples during the first lockdown, as
proof of previously excessive use of such healthcare
resource settings by pregnant women [17]. Thus, the
pandemic raises the question of the importance of
counseling in maternal-fetal medicine to allow preg-
nant women to learn when emergency care is needed
[18,19]. The aim of this systematic review was to
evaluate whether the hospitalization rate for obstetrics
and gynecology conditions was changed during the
pandemic and to assess the spectrum of conditions
for which care was required.

Materials and methods

Study protocol

The review was performed according to a protocol
recommended for systematic review. The study was
reported according to the Preferred Reporting Item for
Systematic Reviews and Meta-analyses (PRISMA) state-
ment [20]. The review protocol was designed a priori,
defining methods for collecting, extracting and analyz-
ing data. All review stages were conducted independ-
ently by three authors. In particular, three authors
independently assessed electronic search, eligibility of
the studies, inclusion criteria, risk of bias, data extrac-
tion and data analysis. Disagreements were resolved
by discussion with senior authors.

Literature search and study selection

The literature search was conducted using MEDLINE,
Embase, Web of Sciences, Scopus, ClinicalTrial.gov,
OVID and Cochrane Library as electronic databases.
The studies were identified with the use of a combin-
ation of the following text words from January 2020
to May 2021: “emergency department”; “A&E” OR
“emergency service”; “emergency unit”; “maternity
service”; “COVID-19”; “COVID-19 pandemic”; “SARS-
COV-2”; “admission”; “hospitalization”. A review of
articles also included the abstracts of all references
retrieved from the search. Duplications were removed
using Endnote online software and also manually.

We included in our systematic review all random-
ized and non-randomized studies that evaluated the
population of women going to Obstetrics &
Gynecology Emergency Department during the period
of COVID-19 pandemic for any reasons; studies consid-
ering specifically obstetrical and delivery outcomes
without mentioning the rate of admissions/hospitaliza-
tion were excluded.

Risk of bias assessment

The risk of bias and quality assessment of the included
studies were performed using the Newcastle-Ottawa
Scale (NOS) [21]. The NOS score was used to evaluate
the included studies, and judgment on each one was
passed according to three issues: selection of the
study group, comparability between groups, and
ascertainment of exposed/not exposed cohorts.

Data extraction and analysis

Data were extracted from the included studies without
modifications. The main data extracted for our system-
atic review were: obstetrical and or gynecological
emergency department access rate; hospitalization
rate; any reasons (indications) for seeking emergency
obstetrical or gynecological consultation.

The proportion of hospitalizations and any reasons
for seeking emergency obstetrical or gynecological
consultation was calculated for both lockdown and
control periods. In particular, each proportion was cal-
culated as the number of events by the total access to
the obstetrical and or gynecological emergency
department. Proportions were calculated for each
included study as a pooled estimate and graphically
reported on forest plots with 95% confidence interval
(CI). All analyses were performed by adopting the ran-
dom effect model of DerSimonian and Laird.
Quantitative analysis was carried out only when at
least three studies considered one of the variables of
interest.

Statistical heterogeneity among included studies
was evaluated by the inconsistency index I2, as previ-
ously described [22–24]. In detail, heterogeneity was
classified as: null for I2 ¼ 0%, minimal for I2 b 25%,
low for I2 b 50%, moderate for I2 b 75% and high for
I2 � 75%. Comprehensive Meta-Analysis (Biostat,14
North Dean Street, Englewood, NJ 07631, USA) and
Review Manager 5.3 (Copenhagen: The Nordic
Cochrane Center, Cochrane Collaboration, 2014) were
used as data analysis software.
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Results

Study selection and study characteristics

A total of 350 articles were initially identified by the
search; of these, 58 articles were duplications and thus
removed. The titles and abstracts of 292 articles were
scrutinized and ultimately 21 were selected for full-
text retrieval and eligibility assessment. After the
exclusion of studies not meeting the selection criteria,
10 studies [17,25–33] were included in the systematic
review and meta-analysis analyses (Figure 1).

The general features of the studies and the risk of
bias are illustrated in Table 1. Two studies were per-
formed in the USA [25,33], one in France [26], one in
India [30], two in Israel [31,32] and four in Italy [17,27–
29]. Apart from the study by Goyal et al. [30], which
was prospective, the others were retrospective case-
control analyses. Athiel et al. [26] performed a multi-
center study considering almost 40 thousand women.
The time periods considered varied across countries,
according to local pandemic waves, and the observa-
tions were of around one month for 4 studies
[27,28,32,33], around two months for 2 studies [25,31],
three months for 2 studies [17,26], and five months
for other 2 studies [29,30].

Synthesis of the results

Evaluable outcomes from included studies are
reported in Table 2, while pooled proportions are
detailed in Table 3. The pooled proportion of hospital-
izations for any obstetrical or gynecological issue
increased from 22.7% to 30.6% during the lockdown
periods and in particular from 48.0% to 53.9% for
delivery. In detail, looking at the main indications for
seeking emergency care, we observed that the pooled
proportion of pregnant women suffering from hyper-
tensive disorders increased (2.6% vs 1.2%), as well as
women having impending labor (52% vs 43%) and
premature rupture of membranes (12.0% vs 9.1%).
Oppositely, we found that the proportion of women
having pelvic pain (12.4% vs 14.4%), suspected ectopic
pregnancy (1.8% vs 2.0%), reduced fetal movements
(3.0 vs 3.3%) slightly reduced, as well as vaginal bleed-
ing both for obstetrical (11.7%vs 12.8%) and gyneco-
logical issues (7.4% vs 9.2%).

Discussion

Main findings

During the lockdown periods, despite a reduction was
noticed in the overall number of people seeking care

for obstetrical and/or gynecological reasons, access to
the obstetrical and gynecological emergency unit led
to more frequent hospitalizations, especially for deliv-
ery, with either uterine contractions or rupture of
membranes, and especially for hypertensive disorders
which were found increased in comparison to the pre-
vious year or control periods.

Strength and limitations

As far as we know, this represents the first pooled
analysis for the evaluation of hospitalizations for
obstetrical and/or gynaecological reasons during the
lockdown for COVID-19. The main strengths of our
analysis are the adherence to PRISMA guidelines and
the large number of outcomes considered. Limitations
of our study may be the retrospective designs and
wide heterogeneity among studies, both in the out-
comes evaluated and in the definitions for different
outcomes, because of which sometimes it was not
possible to cumulate the data. In fact, populations
from different countries in the included studies might
have different variances; this might underlie the wide
heterogeneity among the studies which we found.

Interpretation of the study findings, clinical and
research implications

In a previous study, we observed an overall reduction
in the number of obstetrics and gynecology emer-
gency visits during the lockdown period [17].
Moreover, we demonstrated that pregnant women
refused to perform prenatal invasive diagnosis proce-
dures, despite the number of deliveries remaining con-
stant and even increasing during the lockdown, as
proof that women were coming to the hospital when
there were no other options [10]. In line with the lat-
ter observation, we found the same phenomenon in
this pooled analysis, with an increase in the number
of hospitalizations, especially for labour symptoms and
hypertensive disorders during pregnancy. Considering
that contractions and vaginal discharge are among
the most common reasons for seeking emergency vis-
its, the finding of increased hospitalizations for these
conditions during the lockdown might be explained as
proof of an overall reduction in the number of
unnecessary visits for unclear conditions, which were
the cause of overwhelming of emergency units.
Therefore, patients requested medical attention only
when labor symptoms were truly specific and the
need was real. Hypertensive disorders were found to
increase by the studies which analyzed this item, and
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an explanation could be found in the more sedentary
lifestyle imposed during the lockdown, as well as in
the eventual reduction in the antenatal care appoint-
ments, with the consequence of missed antenatal
screenings, although this has not been directly

demonstrated. Vaccinal programs are now in place to
reduce the burden of SARS-CoV-2 infection, although
the propensity seems not very high, especially among
obstetrical populations [34–37]. Blakeway et al. [38]
observed that less than one-third accepted COVID-19

Figure 1. Flow-diagram of studies identified in the systematic review.
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vaccination during pregnancy, with similar pregnancy
outcomes compared with unvaccinated pregnant
women, and a recent meta-analysis confirmed these
results [39]. Given that time is still needed to reduce
the spread of the SARS-CoV-2 infection and the
achievement of herd immunity, it is very important to
control people’s anxiety [40,41] with continuous infor-
mation regarding the safety of vaccines against SARS-
CoV-2 and proper utilization of healthcare resources,
starting from seeking care when truly needed, both
avoiding to go to the hospital for non-urgent condi-
tions and not underestimating symptoms of illness
due to fear of contagion, therefore risking a worsening
of the disease. In this regard, more data are awaited
on the safety of vaccines in pregnant women to help
the decision-making process. In the meanwhile, many
guidelines have been released on the management of
COVID-19-affected pregnant women [42]. Also, the
role of general practitioners appears of utmost import-
ance, being the first medical resource to which usually
people refer before going to hospitals.

Conclusion

During the lockdown, an increase in the proportion of
hospitalizations for obstetrical and gynecological rea-
sons has been registered, especially for labour symp-
toms and hypertensive disorders. Further studies on
the safety of vaccines against SARS-CoV-2 would prob-
ably help to normalize the unnecessary request for
medical care and access to emergency units.
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