ARCHIVES OF

IRANIAN
http://journalaim.com M E D l CI N E

g
Pregnancy-Related Complications During the COVID-19 ®
Pandemic in Iran

Maryam Gharacheh' =, Narjes KhaliliZ, Mohammad Ebrahimi Kalan®, Mohammad Heidarzadeh*, Fahimeh
Ranjbar"

Arch Iran Med. January 2024;27(1):30-35

doi 10.34172/aim.2024.05

'Nursing and Midwifery Care Research Center, Health Management Research Institute, Iran University of Medical
Sciences, Tehran, Iran

2Preventive Medicine and Public Health Research Center, Psychosocial Health Research Institute, Department of
Community and Family Medicine, School of Medicine, Iran University of Medical Sciences, Tehran, Iran

3School of Health Professions, Eastern Virginia Medical School, Norfolk, VA, USA

“Department of Pediatrics, School of Medicine, Children Medical Research and Training Hospital, Tabriz University
of Medical Sciences, Tabriz, Iran

Abstract

Background: The COVID-19 pandemic has profoundly affected healthcare systems worldwide, with significant collateral damage
to vulnerable populations, including the perinatal population. This study sought to compare pregnancy-related complications
before and during the COVID-19 pandemic in Iran.

Methods: This retrospective data analysis was performed from February 20 to August 20, 2019 (prior to the onset of the COVID-19
pandemic) and from February 20 to August 20, 2020 (during the pandemic), encompassing the initial wave of the pandemic and
the subsequent lockdown. To collect data, we utilized the medical records of 168,358 women obtained from the Iranian Maternal
and Neonatal Network, which is a comprehensive electronic health record database management system specifically designed to
store information pertaining to maternal and neonatal health.

Results: A total of 168,358 medical records were analyzed, with 87388 (51.9%) and 80970 (48.1%) before and during the
pandemic, respectively. The occurrence of pregnancy complications was found to be significantly more frequent during the
pandemic compared to the pre-pandemic period. Notably, there was a higher likelihood of experiencing preeclampsia (odds
ratio [OR]=1.14, 95% confidence interval [CI]: 1.07-1.22, P=0.0001) and gestational diabetes (OR=1.14, 95% CI: 1.09-1.19,
P=0.0001) during the pandemic. Furthermore, cesarean section (CS) became more prevalent during the pandemic in comparison
to vaginal delivery (OR=1.19, 95% Cl: 1.17—1.22, P=0.0001).

Conclusion: Our findings demonstrated a significant association between the COVID-19 pandemic and an escalation in adverse
pregnancy outcomes, notably preeclampsia, gestational diabetes, and CS deliveries. However, further research is warranted to gain
a richer understanding of the intricate interplay between the COVID-19 pandemic and pregnancy complications. This is particularly
crucial in light of the evolving landscape of new coronavirus variants.
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Introduction

The COVID-19 pandemic is still wreaking havoc on
families, the economy, and the healthcare system, infecting
over 405 million people and killing more than 5.7 million
globally.! This pandemic has extensively changed most
people’s way of life and disrupted general and specialist
healthcare systems. The healthcare disruptions induced
by the COVID-19 pandemic have resulted in significant
adverse consequences, particularly for vulnerable
populations, such as the perinatal population.? Pregnancy
constitutes a risk factor for heightened morbidity and
mortality during the outbreak of numerous illnesses, such
as acute respiratory infections.® The detrimental effect of
the COVID-19 pandemic on maternal and perinatal health
extends beyond the direct mortality and morbidity caused
by the SARS-CoV-2 infection. The implementation of

nationwide lockdowns, healthcare service disruptions, and
fear of attending healthcare centers might have influenced
the health of pregnant women and their infants.*

Recent evidence suggests that rates of pregnancy-related
complications might have changed considerably during the
pandemic.’ Pregnancy complications increase a woman’s
risk for maternal mortality.® Globally, a worrisome
estimation shows that COVID-19 led to about a 39% rise
in maternal death and a 45% increase in child death per
month across 118 low- and middle-income countries
(LMICs).”* According to a systematic review and meta-
analysis, the COVID-19 pandemic has had a detrimental
effect on global maternal and fetal outcomes, with a rise
in ruptured ectopic pregnancies, maternal deaths, and
stillbirths in LMICs.* Furthermore, a recent US study
has demonstrated a significant association between the
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COVID-19 pandemic and an elevated risk of gestational
diabetes, gestational hypertension, preeclampsia, and
compromised fetal growth.® This adverse trend could
be attributed to factors such as diminished health-care-
seeking behavior, reduced availability of comprehensive
maternity services, and limited access to antenatal care,
including interventions for managing pre-eclampsia and
providing supplementation guidance.”® It is noteworthy
that even a moderate decline of 10% in the coverage of
maternal and neonatal healthcare could potentially lead
to a further 28000 maternal and 168000 neonatal deaths
worldwide.*’

The effect of the pandemic is likely to be amplified
during the preparedness stages in LMICs with limited
resources. Even prior to the beginning of the COVID-19
pandemic, these countries faced challenges such as
inadequate availability, limited accessibility, and high costs
associated with acquiring quality and timely maternal and
child health services."! In Iran, multifaceted measures
were implemented to control the spread of the SARS-
CoV-2 infection, commencing on February 19, 2020.
These measures included the cancelation of public events,
the closure of educational institutions, holy shrines, and
shopping centers, as well as the prohibition of festival
celebrations. Additionally, dedicated outposts were set
up at city entrances for detecting coronavirus cases, and
a hotline was established to facilitate the identification of
COVID-19 cases and provide relevant health information.
Despite earnest efforts to curtail the spread of COVID-19,
Iranian authorities encountered numerous challenges
while combating the pandemic. These included shortages
of essential personal protective equipment such as
masks and disinfectants, insufficient hospital beds and
equipment, and a shortage of healthcare providers."
It is plausible that these factors exerted an impact on
pregnancy outcomes.

Considering that this pandemic is still wreaking havoc
on healthcare systems worldwide and the initial evidence
has been inconsistent, robust data on the effect of the
COVID-19 pandemic on pregnancy complications is
necessary.” In addition, changes in the health policies
of the affected countries, frequently evolving clinical
management guidelines and uncertainty around the
reliability of research findings, make it crucial to
consistently monitor health complications before and
after pregnancy during this pandemic and how they differ
from the pre-pandemic period.” Therefore, it is critical
for the scientific community to generate evidence-based
clinical and epidemiological links between COVID-19
and pregnancy outcomes." The invaluable insights
derived from research studies play a pivotal role in
the development of clinical recommendations and the
formulation of context-specific public health guidance.”
Hence, this study aimed to compare pregnancy-related
complications before and during the COVID-19 pandemic
in Iran.

Pregnancy-related complications

Materials and Methods
Using retrospective analysis, we examined the electronic
medical records of women who were admitted to the
maternity department of hospitals in Tehran prior to the
onset of the COVID-19 pandemic (February 20 to August
20,2019) and during the pandemic (February 20 to August
20, 2020), encompassing the initial wave of the pandemic
and the subsequently implemented lockdown measures.
To collect data, we utilized the Iranian Maternal and
Neonatal Network, which serves as a comprehensive health
record database management system specifically designed
to gather and manage maternal and neonatal information
across the entire country. Within this comprehensive
system, we examined various aspects, including pregnancy
complications (e.g., gestational diabetes, preeclampsia,
anemia, preterm birth, and cesarean delivery) and
maternal characteristics (e.g., maternal age, education
level, gestational age, parity, gravidity, abortion, and living
children).

Definitions

Preeclampsia is referred to as the occurrence of elevated
blood pressure and proteinuria, or elevated blood pressure
and end-organ dysfunction with or without proteinuria,
after 20 weeks of gestation in a woman who was previously
normotensive.'¢

Gestational diabetes is characterized by elevated
blood glucose levels, typically detected after 24 weeks of
gestation.”” The diagnosis was confirmed when one or
more of the following criteria were met:

Fasting plasma glucose (FPG) 2126 mg/dL or random
plasma glucose > 200, with confirmation required by FPG
or glycated hemoglobin.

Preterm birth is referred to as the delivery of an infant
before 37 weeks of completed gestation.'®

Anemia was considered a hemoglobin level below 11.0
g/dL during the first trimester and below either 10.5 or
11.0 g/dL during the second or third trimester.

Miscarriage is referred to as the event of pregnancy loss
occurring within the first 22 weeks of gestation.

Statistical Analysis

Sample frequencies and percentages, as well as sample
means and standard deviations, were reported for
categorical and continuous variables, respectively.
Univariate logistic regression analysis was conducted for
each pregnancy complication, considering pre- vs. intra-
pandemic as an outcome. The crude odds ratio (OR)
and corresponding 95% confidence interval (CI) were
reported. Next, four multivariable logistic regression
models were performed for each pregnancy complication
separately to obtain differences between intra- vs. pre-
pandemic pregnancy complications, accounting for all
covariates, including preterm birth, low birth weight,
abortion, previous hypertension, previous diabetes,
Apgar score, birth order, maternal age, gestational age,
birth weight, gravidity, and parity. The confounders were
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selected based on subject matter knowledge, the availability
of indicators, and a literature review. The adjusted OR
(aOR) and corresponding 95% CI were reported. All
analyses were performed using SAS 9.3, with the statistical
significance level being set at a=0.05. The Box-Tidwell
test was performed to assess the linearity assumption for
quantitative predictors in our logistic regression models.
This test involves regressing the log odds of the outcome
variable against a transformed version of the predictor. If
the P value from this test is non-significant, it indicates
that the linearity assumption is met. The only variable
that violated the linearity assumption was gestational
age. Therefore, gestational age was transformed using
the natural logarithm, and the adjusted aORs remained
consistent with the untransformed model, reaffirming the
suitability of the log transformation.

Results

In this study, a comprehensive analysis was conducted
on a total of 168,358 medical records. Of these, 87388
(51.9%) were collected prior to the onset of the COVID-19
pandemic, while the remaining 80970 (48.1%) were
obtained during the pandemic period. The mean age of
the mothers included in the study was 30.45+5.8 years.
The majority of these mothers had obtained a secondary
school level of education. Additionally, the mean+SD
gestational age was found to be 38.07 £2.0 weeks among
the participants. Furthermore, neonates enrolled in the
study had an average birth weight of 3144.3+540.9 g.
There was a significant difference in the numbers of
pregnancies, deliveries, abortions, and living children
(P=0.001) between the pre-pandemic and pandemic
periods. As shown in univariate analysis (Table 1), the
occurrence of pregnancy complications was more likely
to happen during the pandemic period compared to the
pre-pandemic period, including preeclampsia (OR=1.14,
95% CI: 1.07-1.22, P=0.0001) and gestational diabetes
(OR=1.14, 95% CIL: 1.09-1.19, P=0.0001). Compared
to the pre-pandemic period, cesarean section (SC) was
more common than normal delivery (OR=1.19, 95%
CI: 1.17-1.22, P=0.0001) during the pandemic. The
number of vaginal deliveries with intervention was
lower in the pandemic period in comparison to the pre-
pandemic period (15.0% vs. 16.7%, P=0.0001). There
was no significant difference in delivery complications
(e.g., third-/fourth-degree perineal laceration, blood
transfusion, and shoulder dystocia) between pre- and
pandemic periods (.3% vs. .2%, P=0.45). Multivariable
models yielded similar results even after controlling for
potential confounders (Table 2). The analysis showed that
there was no statistically significant difference in anemia
between the two time points, with a P value of 0.054. It is
crucial to note that this P-value, although slightly above
the conventional significance threshold of 0.05, does not
provide strong evidence against the null hypothesis of no
difference.

Table 1. Study Sample Characteristics (N=168358)

Characteristics Number %
Preterm birth, yes 16128 9.6
Abortion, > 1 37920 22.5
Previous hypertension, yes 2801 1.7
Previous diabetes, yes 784 0.5
Preeclampsia, yes 3460 2.1
Gestational diabetes, yes 9283 5.5
Anemia, yes 64 .04
Mode of delivery

NVD 50002 29.7

(&) 118356 70.3
Low birth weight, yes 14829 8.8
Apgar score

<7 2358 1.4

7-10 166000 98.6
Birth order

1 165080 98.0

2" or more 3278 2.0

Mean SD
Maternal age (y) 30.45 5.8
Gestational age (wk) 38.07 2.0
Birth weight (g) 31443 540.9
Median IQR

Gravidity 2 2
Parity 1 1

Note. NVD: Normal vaginal delivery; CS: Cesarean section; SD: Standard
deviation; IQR: Interquartile range.

Table 2. Pregnancy Complications Pre- and Intra-pandemic Periods

Intra- vs. Pre-pandemic Period

Pregnancy
Complications Crude OR (95% C),  Adjusted OR* (95% ClI),
P Value P Value

Preeclampsia

No Reference Reference

Yes 1.14 (1.07-1.22), 0.0001 1.14 (1.07-1.22), 0.0002
Gestational diabetes

No Reference Reference

Yes 1.14 (1.09-1.19),<.0001 1.12 (1.09-1.17),<.0001
Anemia

No Reference Reference

Yes 0.61 (0.36-1.00), 0.0542 0.61 (0.36-1.06), 0.0547
Mode of delivery

Normal delivery Reference Reference

Cesarean section 1.19(1.17-1.22),<.0001 1.19 (1.16-1.21),<.0001

Note. OR: Odds ratio; Cl: Confidence interval.

‘A multivariable logistic regression model was performed for each pregnancy
complication separately to obtain differences between intra- vs. pre-
pandemic pregnancy complications accounting for preterm birth, low birth
weight, abortion, previous hypertension, previous diabetes, Apgar score,
birth order, maternal age, gestational age, birth weight, gravidity, and parity.
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Discussion

In this study, a retrospective data analysis was used to
demonstrate changes in pregnancy-related complications
before and during the COVID-19 pandemic. Some
indirect changes in pregnancy outcomes seem to be
inevitable during this global health emergency through the
disruption in maternal and perinatal health services,***
as the healthcare systems even in high-income countries
were not fully prepared for the COVID-19 pandemic.? In
the current study, the rates of preeclampsia, gestational
diabetes, and CS increased during the pandemic
compared to the pre-pandemic period. Similarly, in the
study of Sun et al, the risk of preeclampsia was reported
to be higher during the pandemic period compared to the
pre-pandemic period. According to Liu et al,”’ women
exposed to the initial phase of the COVID-19 pandemic
in the first trimester were more likely to be diagnosed with
pregnancy-related hypertension. While the exact causes
for the increased occurrence of preeclampsia during
the COVID-19 pandemic have not been completely
elucidated, factors such as mental health disorders and
lifestyle modifications may contribute to these findings.
In addition, psychological risks could potentially weaken
the immune system, resulting in the development of
pregnancy-related hypertension. Conversely, in a single
hospital-based study from Japan, a reduction was reported
in pregnancy-related hypertensive disorder during the
COVID-19 pandemic compared to previous years. Staying
home for COVID-19 prevention, leading to an increase
in women resting at home, may explain the results.> A
systematic review and meta-analysis also showed that there
was no increased risk of the occurrence of preeclampsia
among pregnant women with the COVID-19 infection,
and it seems that there is no clinically significant increase
in the rate of preeclampsia in the pandemic period.?

A higher rate of CS was observed in the COVID-19
pandemic period than in the pre-pandemic period. This
observation aligns with a comparative cross-sectional
study conducted in Ethiopia, which also reported
an increased rate of CS without any improvement in
perinatal outcomes during the pandemic compared to
the pre-pandemic period." In contrast, Einarsdottir et al**
reported a decline in elective CS during the COVID-19
lockdown. This observation could potentially be
attributed to the cancellation of all non-urgent surgeries
during the lockdown. The increased COVID-19-related
workload among healthcare staff may have raised the
threshold for patient admission, leading to a decrease
in elective CS procedures. Moreover, according to a
systematic review, cesarean delivery increased in COVID-
19-infected women.” However, it should be noted that
while there may be instances of serious outcomes such
as intensive care unit admission or maternal death, the
majority of women experience a mild clinical course of
COVID-19 during pregnancy, and the infection does not
have a significant effect on pregnancy outcomes. Although
there have been reports of high rates of cesarean delivery

Pregnancy-related complications

in relation to COVID-19, there is currently no clinical
evidence to support this mode of delivery. In fact, for the
majority of cases, COVID-19 poses a significant threat to
the health of the mother, and the vertical transmission of
the virus has not been confirmed consistently.?® Based on
recent evidence and the already high rate of CS in Iran,”
it is important not to consider COVID-19 as the sole
indication for cesarean delivery.

Furthermore, an increase was observed in gestational
diabetes in the pandemic period compared to the pre-
pandemic period. A case-control study also showed a
notable increase in the prevalence of gestational diabetes
during the COVID-19 pandemic compared to the previous
year.”® Recent evidence has indicated that COVID-19
may potentially lead to the development of new-onset
diabetes mellitus. This can occur through alterations in
glucose metabolism, exacerbating the pathophysiology
of preexisting diabetes, or by triggering new mechanisms
altogether.” In addition, the management of gestational
diabetes appears to be compromised during the pandemic.
This can be attributed to reduced levels of physical activity,
unhealthy dietary practices, and heightened anxiety levels
experienced by pregnant women.” It is also probable that
exposure to pandemic-related stress prior to gestational
diabetes screenings causes chronic inflammation, leading
to a higher risk of gestational diabetes.”® Therefore,
there is a pressing demand for further research to
comprehensively unravel the intricate mechanisms
underlying the relationship between COVID-19 and
gestational diabetes.”” Due to the heightened threat of
viral transmission in the maternity units during the
COVID-19 pandemic, the “one-step” approach is favored
for the diagnosis of gestational diabetes. Nonetheless,
overlooking the oral glucose tolerance test may result in
adverse maternal, fetal, and neonatal outcomes, including
preeclampsia, macrosomia, primary cesarean delivery,
neonatal hypoglycemia, premature delivery, and birth
injury. As a result, it is crucial to closely monitor changes
in adverse outcomes in prospective studies.?!

To the best of our knowledge, this is the most extensive
study to assess the impact of the COVID-19 pandemic on
adverse pregnancy outcomes in Iran, which included over
100000 pregnant women using a country-wide database.
Although this study had a large sample size and great
statistical power, which could ensure generalizability
and minimize the effects of selection bias due to non-
response, we were limited in using the variables included
in the registers and missed information on some
confounders that could lead to residual confounding. In
addition, unimportant differences and shallow values
close to zero possibly became statistically significant due
to a large sample size effect. Further, this study focused
on understanding the indirect impact of COVID-19 on
adverse pregnancy outcomes, and the direct effects of
COVID-19 on pregnancy were not evaluated and await
future large studies. Moreover, it should be noted that
the exact number of women within the database who
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contracted COVID-19 was unknown. Therefore, this
variable should be adequately controlled in future studies.
The findings of our study should be cautiously interpreted,
recognizing that the P value is a continuous measure
of evidence, and the decision to consider it significant
or not is often arbitrary. For example, we encourage
future studies with larger sample sizes to provide a more
definitive assessment of the anemia status across the two
time points.

Finally, in this study, confounders were selected based
on subject matter knowledge, the availability of indicators,
and a comprehensive literature review. While these criteria
guided our confounder selection process, it is important
to acknowledge that we did not employ directed acyclic
graphs (DAGs) to identify potential unmeasured
confounders systematically. Future research in this field
may benefit from incorporating DAG analysis to provide
a more rigorous and comprehensive assessment of
confounding variables. DAGs offer a valuable approach to
visualizing causal relationships and identifying potential
confounders, enhancing the robustness of causal inference
in observational studies. Therefore, we recommend
that future similar studies consider the use of DAGs as
a powerful tool for confounder selection, in addition to
subject matter knowledge, literature review, and control to
further strengthen the validity of their findings.

Conclusion

In this extensive study, a significant association was
observed between the COVID-19 pandemic and an
increase in preeclampsia, gestational diabetes, and CS
deliveries. These findings strongly underscore the need
to prioritize ongoing monitoring of perinatal outcomes
in response to the pandemic, aiming to safeguard the
health of mothers and their babies, especially in light
of emerging new variants of coronavirus over time.
Health service delivery during the epidemic is required
to ensure the early detection and timely intervention of
high-risk pregnant women, and monitoring the risk of
adverse perinatal outcomes is strongly recommended in
follow-up visits. Further research is warranted to gain a
richer understanding of the intricate interplay between
the COVID-19 pandemic and pregnancy complications,
especially considering the effects of new coronavirus
variants. Given that the current study primarily focused
on investigating the immediate effects of the pandemic
on expectant mothers, it is crucial to address the potential
long-term consequences through future prospective
cohort studies.

Acknowledgements

The authors would like to thank the National Institute for Medical
Research Development (NIMAD) for the financial support of this
project.

Authors’ Contribution

Conceptualization: Maryam Gharacheh.

Data curation: Narjes Khalili, Mohammad Heidarzadeh.
Formal analysis: Mohammad Ebrahimi Kalan.

Funding acquisition: Maryam Gharacheh.

Investigation: Maryam Gharacheh, Fahimeh Ranjbar.
Methodology: Maryam Gharacheh, Fahimeh Ranjbar.

Project administration: Maryam Gharacheh.

Resources: Mohammad Heidarzadeh.

Software: Narjes Khalili.

Supervision: Maryam Gharacheh.

Validation: Fahimeh Ranjbar.

Visualization: Maryam Gharacheh, Fahimeh Ranjbar.
Writing—original draft: Maryam Gharacheh, Fahimeh Ranjbar.
Writing-review & editing: Maryam Gharacheh, Fahimeh
Ranjbar, Mohammad Ebrahimi Kalan, Narjes Khalili, Mohammad
Heidarzadeh.

Competing Interests
The authors declare that they have no financial and non-financial
competing interests.

Ethical Approval

Ethical approval for the project was obtained from the Ethics
Committee of the National Institute for Medical Research
Development (NIMAD, Code: IR.NIMAD.REC.1399.076), ensuring
adherence to ethical guidelines outlined in the Declaration of
Helsinki. Given that our study solely relied on the analysis of
women’s healthcare records and involved no direct contact with
the subjects, obtaining informed consent from each individual was
not feasible. Consequently, the Ethics Committee of the NIMAD
granted an exemption from the requirement of obtaining informed
consent. However, prior permission to access the data was obtained
from the respective authorities. To guarantee the protection of
confidentiality, participants were de-identified, and all data were
reported only in aggregated form.

Funding
This work was funded (Grant number: 993742) by the National
Institute for Medical Research Development.

References

1. World Health Organization (WHO). WHO Coronavirus
(COVID-19) Dashboard. WHO; 2022. Available from: https:/
covid19.who.int/. Accessed February 13, 2022.

2. Cena L, Rota M, Calza S, Massardi B, Trainini A, Stefana A.
Estimating the impact of the COVID-19 pandemic on maternal
and perinatal health care services in Italy: results of a self-
administered survey. Front Public Health. 2021;9:701638.
doi: 10.3389/fpubh.2021.701638.

3. Rasmussen SA, Jamieson DJ, Bresee ]S. Pandemic influenza
and pregnant women. Emerg Infect Dis. 2008;14(1):95-100.
doi: 10.3201/eid1401.070667.

4.  Chmielewska B, Barratt|, Townsend R, Kalafat E, van der Meulen
J, Gurol-Urganci I, et al. Effects of the COVID-19 pandemic
on maternal and perinatal outcomes: a systematic review and
meta-analysis. Lancet Glob Health. 2021;9(6):e759-72. doi:
10.1016/52214-109x(21)00079-6.

5. SunS§, Savitz DA, Wellenius GA. Changes in adverse pregnancy
outcomes associated with the COVID-19 pandemic in the
United States. JAMA Netw Open. 2021;4(10):e2129560. doi:
10.1001/jamanetworkopen.2021.29560.

6. Bauserman M, Lokangaka A, Thorsten V, Tshefu A, Goudar
SS, Esamai F, et al. Risk factors for maternal death and trends
in maternal mortality in low- and middle-income countries:
a prospective longitudinal cohort analysis. Reprod Health.
2015;12 Suppl 2:S5. doi: 10.1186/1742-4755-12-52-55.

7. Roberton T, Carter ED, Chou VB, Stegmuller AR, Jackson
BD, Tam Y, et al. Early estimates of the indirect effects of the
COVID-19 pandemic on maternal and child mortality in low-
income and middle-income countries: a modelling study.
Lancet Glob Health. 2020;8(7):€901-8. doi: 10.1016/s2214-

34 Arch Iran Med, Volume 27, Issue 1, January 2024


https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://covid19.who.int/
https://covid19.who.int/
https://doi.org/10.3389/fpubh.2021.701638
https://doi.org/10.3201/eid1401.070667
https://doi.org/10.1016/s2214-109x(21)00079-6
https://doi.org/10.1001/jamanetworkopen.2021.29560
https://doi.org/10.1186/1742-4755-12-s2-s5
https://doi.org/10.1016/s2214-109x(20)30229-1

11.

19.

109x(20)30229-1.

Burt JF, Ouma J, Lubyayi L, Amone A, Aol L, Sekikubo M,
et al. Indirect effects of COVID-19 on maternal, neonatal,
child, sexual and reproductive health services in Kampala,
Uganda. BMJ Glob Health. 2021;6(8):e006102. doi: 10.1136/
bmijgh-2021-006102.

Khalil A, von Dadelszen P, Kalafat E, Sebghati M, Ladhani
S, Ugwumadu A, et al. Change in obstetric attendance and
activities during the COVID-19 pandemic. Lancet Infect Dis.
2021;21(5):e115. doi: 10.1016/s1473-3099(20)30779-9.
Riley T, Sully E, Ahmed Z, Biddlecom A. Estimates of the
potential impact of the COVID-19 pandemic on sexual and
reproductive health in low- and middle-income countries.
Int Perspect Sex Reprod Health. 2020;46:73-6. doi:
10.1363/46€9020.

Kassie A, Wale A, Yismaw W. Impact of coronavirus
diseases-2019 (COVID-19) on utilization and outcome of
reproductive, maternal, and newborn health services at
governmental health facilities in South West Ethiopia, 2020:
comparative cross-sectional study. Int J Womens Health.
2021;13:479-88. doi: 10.2147/ijwh.s309096.

Ranjbar F, Allahqoli L, Ahmadi S, Mousavi R, Gharacheh M,
Eshraghi N, et al. Changes in pregnancy outcomes during the
COVID-19 lockdown in Iran. BMC Pregnancy Childbirth.
2021;21(1):577. doi: 10.1186/s12884-021-04050-7.
Zaigham M, Andersson O. Maternal and perinatal outcomes
with COVID-19: a systematic review of 108 pregnancies.
Acta Obstet Gynecol Scand. 2020;99(7):823-9. doi: 10.1111/
a0gs.13867.

Tang K, Gaoshan ], Ahonsi B, Ali M, Bonet M, Broutet N,
et al. Sexual and reproductive health (SRH): a key issue in
the emergency response to the coronavirus disease (COVID-
19) outbreak. Reprod Health. 2020;17(1):59. doi: 10.1186/
s12978-020-0900-9.

Buekens P, Alger J, Bréart G, Cafferata ML, Harville E, Tomasso
G. A call for action for COVID-19 surveillance and research
during pregnancy. Lancet Glob Health. 2020;8(7):e877-8. doi:
10.1016/52214-109x(20)30206-0.

American College of Obstetricians and Gynecologists.
Gestational hypertension and preeclampsia: ACOG practice
bulletin, number 222. Obstet Gynecol. 2020;135(6):€237-60.
doi: 10.1097/a0g.0000000000003891.

Hod M, Kapur A, Sacks DA, Hadar E, Agarwal M, Di Renzo
GC, et al. The International Federation of Gynecology and
Obstetrics (FIGO) initiative on gestational diabetes mellitus:
a pragmatic guide for diagnosis, management, and care. Int J
Gynaecol Obstet. 2015;131 Suppl 3:5173-211. doi: 10.1016/
s0020-7292(15)30033-3.

Prelabor Rupture of Membranes: ACOG Practice Bulletin,
Number 217. Obstet Gynecol. 2020;135(3):e80-€97. doi:
10.1097/A0G.0000000000003700.

World Health Organization, Centers for disease Control and
Prevention. Assessing the Iron Status of Populations. Geneva:
WHO; 2007.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Ashish KC, Gurung R, Kinney MV, Sunny AK, Moinuddin M,
Basnet O, et al. Effect of the COVID-19 pandemic response on
intrapartum care, stillbirth, and neonatal mortality outcomes in
Nepal: a prospective observational study. Lancet Glob Health.
2020;8(10):1273-81. doi: 10.1016/52214-109x(20)30345-4.
Liu Y, Dai M, Tang S. Effect of initial COVID-19 outbreak
during first trimester on pregnancy outcome in Wuxi, China.
BMC Pregnancy Childbirth. 2022;22(1):54. doi: 10.1186/
$12884-022-04395-7.

Kasuga Y, Tanaka M, Ochiai D. Preterm delivery and
hypertensive disorder of pregnancy were reduced during the
COVID-19 pandemic: a single hospital-based study. ] Obstet
Gynaecol Res. 2020;46(12):2703-4. doi: 10.1111/jog.14518.
Karimi-Zarchi M, Schwartz DA, Bahrami R, Dastgheib SA,
Javaheri A, Tabatabaiee RS, et al. A meta-analysis for the risk
and prevalence of preeclampsia among pregnant women with
COVID-19. Turk ] Obstet Gynecol. 2021;18(3):224-35. doi:
10.4274/tjod.galenos.2021.66750.

Einarsdottir K, Swift EM, Zoega H. Changes in obstetric
interventions and preterm birth during COVID-19: a
nationwide study from Iceland. Acta Obstet Gynecol Scand.
2021;100(10):1924-30. doi: 10.1111/a0gs.14231.

Dube R, Kar SS. COVID-19 in pregnancy: the foetal
perspective-a  systematic review. BMJ] Paediatr Open.
2020;4(1):e000859. doi: 10.1136/bmjpo-2020-000859.

Di Toro F, Gjoka M, Di Lorenzo G, De Santo D, De Seta
F, Maso G, et al. Impact of COVID-19 on maternal and
neonatal outcomes: a systematic review and meta-analysis.
Clin Microbiol Infect. 2021;27(1):36-46. doi: 10.1016/j.
cmi.2020.10.007.

Behjati Ardakani Z, Navabakhsh M, Ranjbar F, Tremayne S,
Akhondi MM, Mohseni Tabrizi A. Dramatic rise in cesarean
birth in Iran: a coalition of private medical practices
and women’s choices. Int ] Womens Health Reprod Sci.
2020;8(3):245-58. doi: 10.15296/ijwhr.2020.41.

Zanardo V, Tortora D, Sandri A, Severino L, Mesirca P,
Straface G. COVID-19 pandemic: impact on gestational
diabetes mellitus prevalence. Diabetes Res Clin Pract.
2022;183:109149. doi: 10.1016/j.diabres.2021.109149.
Eberle C, James-Todd T, Stichling S. SARS-CoV-2 in
diabetic pregnancies: a systematic scoping review.
BMC  Pregnancy  Childbirth.  2021;21(1):573.  doi:
10.1186/s12884-021-03975-3.

Ghesquiere L, Garabedian C, Drumez E, Lemaitre M,
Cazaubiel M, Bengler C, et al. Effects of COVID-19 pandemic
lockdown on gestational diabetes mellitus: a retrospective
study. Diabetes Metab. 2021;47(2):101201. doi: 10.1016/j.
diabet.2020.09.008.

Panaitescu AM, Ciobanu AM, Popa M, Duta I, Gica N,
Peltecu G, et al. Screening for gestational diabetes during the
COVID-19 pandemic-current recommendations and their
consequences. Medicina (Kaunas). 2021;57(4):381. doi:
10.3390/medicina57040381.

©)_® 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Arch Iran Med, Volume 27, Issue 1, January 2024 35


https://doi.org/10.1016/s2214-109x(20)30229-1
https://doi.org/10.1136/bmjgh-2021-006102
https://doi.org/10.1136/bmjgh-2021-006102
https://doi.org/10.1016/s1473-3099(20)30779-9
https://doi.org/10.1363/46e9020
https://doi.org/10.2147/ijwh.s309096
https://doi.org/110.1186/s12884-021-04050-7
https://doi.org/10.1111/aogs.13867
https://doi.org/10.1111/aogs.13867
https://doi.org/10.1186/s12978-020-0900-9
https://doi.org/10.1186/s12978-020-0900-9
https://doi.org/10.1016/s2214-109x(20)30206-0
https://doi.org/10.1097/aog.0000000000003891
https://doi.org/10.1016/s0020-7292(15)30033-3
https://doi.org/10.1016/s0020-7292(15)30033-3
https://doi.org/10.1097/AOG.0000000000003700
https://doi.org/10.1016/s2214-109x(20)30345-4
https://doi.org/10.1186/s12884-022-04395-7
https://doi.org/10.1186/s12884-022-04395-7
https://doi.org/10.1111/jog.14518
https://doi.org/10.4274/tjod.galenos.2021.66750
https://doi.org/10.1111/aogs.14231
https://doi.org/10.1136/bmjpo-2020-000859
https://doi.org/10.1016/j.cmi.2020.10.007
https://doi.org/10.1016/j.cmi.2020.10.007
https://doi.org/10.15296/ijwhr.2020.41
https://doi.org/10.1016/j.diabres.2021.109149
https://doi.org/10.1186/s12884-021-03975-3
https://doi.org/10.1016/j.diabet.2020.09.008
https://doi.org/10.1016/j.diabet.2020.09.008
https://doi.org/10.3390/medicina57040381

