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1 | INTRODUCTION

Abstract

Objective: To assess the perception of obstetricians and pediatricians about risks of
COVID-19 to pregnant women and possible complications in newborns.

Methods: A structured 27-item online survey was sent via social media messaging to
obstetricians and pediatricians from public, academic, and private sectors in Jordan
between March 23-30, 2020. Descriptive statistics were used to represent numbers
and percentages of participants’ responses to survey items.

Results: A total of 147 physicians participated (107 obstetricians, 40 pediatricians).
Participants were well informed about the symptoms, diagnosis, modes of transmission,
and methods of prevention. Participants had variable perceptions about COVID-19 risk
during pregnancy, including potential vertical transmission, preferred route of delivery,
and safety of breastfeeding. Most participants felt that pregnant women should be pri-
oritized for testing and medical care provision.

Conclusion: While evidence-based strategies to reduce the risks of COVID-19 in preg-
nant women and newborns are evolving, healthcare providers showed excellent knowl-
edge of the infection and were vigilant regarding its complications for mothers and
newborns. To ensure safe pregnancy, physicians must keep informed of developing guid-
ance on best and safest prenatal and perinatal health services. Implementing local hospi-

tal policies and adequate training in infection control measures is strongly encouraged.
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then, research is rapidly evolving on its epidemiology, clinical presen-
tation, and complications.

Since the appearance of severe acute respiratory syndrome corona-
virus 2 (SARS CoV-2) infection, the virus causing coronavirus disease
2019 (COVID-19), late in 2019 in Wuhan, China, the infection quickly
spread globally and was declared a pandemic by the World Health
Organization (WHO) in March 2020. The number of infected indi-
viduals is continuing to rise and by the end of April 2020, more than
3 million individuals have been infected, with a mortality rate of about
8%.2 Before the onset of the COVID-19 pandemic, little was known
about the risk factors and clinical spectrum caused by the virus. Since

Respiratory droplets and direct contact with infected individuals or
infected surfaces are the most common reported methods of transmis-
sion between humans.® Data on the effect of the disease on pregnant
women and their offspring, who are considered a major vulnerable
group for infectious diseases, continue to evolve based on reports
that mostly include a small number of infected women. Because of
the novelty of COVID-19 and the many gaps in our knowledge about
the nature of the virus, COVID-19 poses a special challenge to obste-

tricians and pediatricians. Although the existing evidence supports a
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minimal risk, it remains undetermined whether the virus can be trans-
mitted to the fetus in utero, during delivery, or via breastfeeding. In
addition, considering the changes in immunity that accompany preg-
nancy, it is still not clear whether contracting COVID-19 infection
during pregnancy is associated with more severe illness or a higher risk
of complications such as preterm labor, spontaneous abortion, still-
birth, or birth defects."*® Other challenges facing obstetricians relate
to choosing mode of delivery.

As more research is conducted, guidance is produced that is modi-
fied periodically as our knowledge evolves. According to current WHO
guidelines, pregnant women with confirmed or suspected COVID-19
infection warrant special attention to minimize potential complica-
tions and protect healthcare personnel from acquiring the infection.
Furthermore, pregnant women should receive adequate prenatal care
per existing guidelines, and normal vaginal delivery should be the
route of delivery unless otherwise indicated for obstetric reasons.
Although encouraged by the WHO while applying the standard respi-
ratory and hand hygiene mandated for all patients with COVID-19,
there remains no consistent agreement regarding skin-to-skin care,
rooming-in, and breastfeeding.®

More recently, it has been reported by the Royal College of
Obstetricians and Gynaecologists (RCOG) that COVID-19 is not asso-
ciated with a higher rate of hospitalization, more severe presentation,
or higher mortality among pregnant women compared with others.”
Despite that, RCOG still recommends applying more conservative pre-
cautions following birth by restricting rooming-in and avoiding direct
breastfeeding at least immediately after delivery until the COVID-19-
positive mother becomes less infectious. For the same reasons, the
American Academy of Pediatrics (AAP) recommends temporary sep-
aration of newborns from their mothers and advise feeding with
expressed breastmilk.2 These organizations reinforce the importance
of strict adherence to the precautionary infection control measures
using personal protective equipment (PPE) during any direct contact
between the mother and her newborn baby.

Providing safe care to pregnant women with COVID-19 infection
is a cornerstone of healthcare systems.’ Establishing local hospital
guidelines that regulate services provided to pregnant women and
their newborns requires understanding of the current level of knowl-
edge toward COVID-19.1 The aim of the present study was to design a
questionnaire that tested the perceptions of obstetricians and pedia-
tricians about COVID-19 infection and possible complications in preg-
nant women and newborns.

2 | MATERIALS AND METHODS

This cross-sectional descriptive study was conducted from March
23-30, 2020. Ethical approval was obtained from the Institutional
Review Board at Jordan University of Science and Technology. The
study population consisted of obstetricians and pediatricians prac-
ticing in different health sectors in Jordan. A web-based structured
survey using Google forms (Google LLC, Mountain View, CA, USA)
was constructed to collect data. Following a critical review of relevant

literature and guidelines, the survey questions were developed by two
public health experts (RS and YK) and then reviewed by an obstetri-
cian (NO) to ensure the validity of the questions and their compatibil-
ity with the aims of the study.

Obstetricians and pediatricians were invited to participate in the
survey via a social media messaging application. Participants were
informed that answering the questionnaire was entirely voluntary.
Over 300 invitations were sent and 290 were confirmed as received
by the target physicians. Participants were asked to answer multiple-
choice questions covering four major areas: (1) sociodemographic and
professional characteristics of the participants; (2) level of awareness
of the clinical features of COVID-19 (diagnosis, symptoms of the dis-
ease, and modes of transmission); (3) risk assessment of COVID-19
and measures for preventing COVID-19 transmission; and (4) percep-
tion of the risks in pregnant women and newborns including treat-
ment, delivery, and newborn care.

Data were analyzed using SPSS version 24 (IBM, Armonk, NY,
USA). Descriptive statistical analysis was used to describe items
included in the survey. Numbers and mean percentages were used to

describe the categorical data.

3 | RESULTS

A total of 147 physicians responded to the survey, giving a response
rate of 50.7% (n=290). Respondents included 107 (72.8%) obstetri-
cians and 40 (27.2%) pediatricians. More than half (n=79; 53.7%)
were younger than 40 years and had less than 10 years of experience
(n=78; 53.1%). There were 38 (25.9%) working in teaching hospitals,
54 (36.7%) in the Ministry of Health, 45 (30.6%) in the private sector,
and 10 (6.8%) in the Royal Medical Services. A total of 37 (25.2%)
had received training in infection control, comprising 24 (22.4%)
obstetricians and 13 (32.5%) pediatricians. Training for COVID-19
was reported by 14 (9.5%) physicians (n=7, 6.5% obstetricians and 7,
17.5% pediatricians).

Table 1 shows the participants’ awareness of the epidemiological
aspects of COVID-19. Almost all participants identified fever, cough,
and shortness of breath as symptoms of COVID-19, and 116 (78.9%)
were aware that COVID-19 might present with no symptoms. The
majority reported that COVID-19 can be transmitted via coughing and
sneezing, hand shaking, and touching surfaces and 70 (47.6%) identi-
fied the fecal-oral route as a possible mode of transmission. Almost
all were aware that risk groups include those with history of travel to
areas experiencing transmission of COVID-19 and those with history
of contact with confirmed or suspected patients.

As shown in Table 2, participants were aware of the main precau-
tions for preventing the transmission of COVID-19, which include
using disposable gloves and face masks, proper hand hygiene, fre-
guent cleaning and sterilizing surfaces, avoidance of hand shaking, and
direct contact with suspected or confirmed cases.

As shown in Table 3, 99 (67.3%) perceived that pregnant women
are at a higher risk of COVID-19, 33 (22.4%) believed that a pregnant
woman with COVID-19 can pass the virus to her fetus or baby during
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TABLE 1 Participants’ awareness of the epidemiological aspects of COVID-19.%

Epidemiological variables
Symptoms
Fever
Shortness of breath
Cough
May present with no symptoms
Joint/muscle pain
Sore throat
Diarrhea
Runny nose
Red eyes
Rash
Mode of transmission
Droplets via coughing and sneezing
Hand shaking
Touching surfaces e.g. doorknobs and tables
Fecal-oral
Diagnosis
Real-time PCR with respiratory material
Real-time PCR with serum sample
Chest X-ray
High risk groups
Presence of symptoms of diarrhea
Presence of symptoms of a respiratory infection
History of travel to areas experiencing transmission of COVID-19

History of contact with potentially infected patients

Obstetricians (n=107) Pediatricians (n=40) Total (n=147)

No. (%) No. (%) No. (%)
106 (99.1) 40 (100.0) 146 (99.3)
105 (98.1) 39(97.5) 144 (98.0)
104 (97.2) 39(97.5) 143 (97.3)
82(76.6) 34 (85.0) 116 (78.9)
82 (76.6) 31(77.5) 113(76.9)
78(72.9) 34 (85.0) 112 (76.2)
76(71.0) 23(57.5) 99 (67.3)
40 (37.4) 18 (45.0) 58(39.5)
18(16.8) 8(20.0) 26 (17.7)
10(9.3) 4(10.0) 14 (9.5)
99 (92.5) 40 (100.0) 139 (94.6)
97 (90.7) 40 (100.0) 137 (93.2)
104 (97.2) 40 (100.0) 144 (98.0)
50 (46.7) 20 (50.0) 70 (47.6)
107 (100.0) 40 (100.0) 147 (100.0)
40 (37.4) 11 (27.5) 51(34.7)
37 (34.6) 11(27.5) 48 (32.7)
16 (15.0) 2(5.0) 18(12.2)
84 (78.5) 30 (75.0) 114 (77.6)
104 (97.2) 40 (100.0) 144 (98.0)
105 (98.1) 39 (97.5) 144 (98.0)

Abbreviation: PCR, polymerase chain reaction.
?Participants could select more than one answer.

delivery, and 63 (42.9%) indicated that a woman with COVID-19
can pass the virus to her baby during breastfeeding. Almost three
out of four participants (n=108, 73.5%) felt that pregnant women
with COVID-19 will have more complications than other COVID-19
patients. However, a higher number of participants (n=118, 80.3%)

reported that other viral respiratory infections, such as infections

caused by the influenza viruses, will cause more severe illness in
pregnant women.

Upon asking the participants of their perception of what com-
plications COVID-19 could pose to the fetus, 58 (39.5%) reported
no complications, 14 (9.5%) reported respiratory problems, 4 (2.7%)
reported congenital disorders, and 71 (48.3%) said that they did not

TABLE 2 Participants’ awareness of preventive measures for COVID-19.?

Preventive measures

Frequently clean hands by using alcohol-based hand rub or soap and water

Routinely clean and disinfect surfaces in contact with known or suspected
patients

Put facemask on known or suspected patients
Place known or suspected patients in adequately ventilated single rooms
All health staff members wear protective clothing

Avoid moving and transporting patients out of their area unless necessary

Obstetricians (n=107) Pediatricians (n=40) Total (h=147)

No. (%) No. (%) No. (%)

105 (98.1) 40 (100.0) 145 (98.6)
99 (92.5) 40 (100.0) 139 (94.6)
98 (91.6) 38(95.0) 136 (92.5)
82 (76.6) 35(87.5) 117 (79.6)
92 (86.0) 33(82.5) 125 (85.0)
93(86.9) 39(97.5) 132 (89.8)

@Participants could select more than one answer.
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TABLE 3 Participants’ perception of risk of COVID-19 for
pregnant women, fetuses, and newborns.

Obstetricians  Pediatricians Total
(n=107) (n=40) (n=147)

Risk variable No. (%) No. (%) No. (%)

Pregnant women are at a higher risk of COVID-19 than other women

| don't know 12(11.2) 11 (27.5) 23 (15.6)
No 20(18.7) 5(12.5) 25(17.1)
Yes 75(70.1) 24 (60.0) 99 (67.3)

A pregnant woman with COVID-19 can pass the virus to her fetus or
baby during delivery

I don't know 27 (25.2) 15(37.5) 42 (28.6)
No 57 (53.3) 15(37.5) 72 (49.0)
Yes 23 (21.5) 10 (25.0) 33(22.4)

A woman with COVID-19 can pass the virus to her baby during
breastfeeding

| don't know 27 (25.2) 8(20.0) 35(23.8)

No 36 (33.6) 13(32.5) 49 (33.3)

Yes 44 (41.1) 19 (47.5) 63 (42.9)
Coronavirus can be detected in breast milk

| don't know 41 (38.3) 18 (45.0) 59 (40.1)

No 53 (49.5) 18 (45.0) 71(48.3)

Yes 13(12.1) 4(10.0) 17 (11.6)

Pregnant women with COVID-19 will have more complications than
other COVID-19 patients

| don't know 7(6.5) 10(25.0) 17 (11.5)
No 17 (15.9) 5(12.5) 22 (15.0)
Yes 83 (77.6) 25 (62.5) 108 (73.5)

Pregnant women with viruses from the same family as COVID-19, and
other viral respiratory infections, such as influenza are at a higher risk
of developing severe illness

No response 1(0.9) 0 (0.0) 1(0.7)
| don't know 9(8.4) 3(7.5) 12 (8.1)
No 13(12.1) 3(7.5) 16 (10.9)
Yes 84 (78.5) 4 (85.0) 118 (80.3)
Complications COVID-19 could have on an unborn baby
Congenital disorders 2 (1.9) 2(5.0) 4(2.7)
| don’t know 49 (45.8) 22 (55.0) 71 (48.3)
No complications 5(42.1) 3(32.5) 58 (39.5)
Problems with lungs 1(10.3) 3(7.5) 14 (9.5)

Women who have children are at a higher risk of COVID-19 than mar-
ried women who don’t have children

| don't know 22 (20.6) 11 (27.5) 33(22.4)

No 42 (39.3) 13(32.5) 55 (37.4)

Yes 43 (40.2) 16 (40.0) 59 (40.2)
Compared to adults, children’s risk of COVID-19 is

Higher than adults 13 (12.2) 1(2.5) 14 (9.6)

Lower than adults 68 (63.6) 27 (67.5) 95 (64.6)

Similar to adults 26 (24.3) 12 (30.0) 38 (25.8)

know. Further, about two-thirds (n=95, 64.6%) reported that children
are at a lower risk of COVID-19 than adults.

A total of 106 (72.1%) participants felt that pregnant women
should take additional precautions compared to others. Eighty (54.4%)
believed that pregnant women should be given priority for COVID-19
testing and 121 (82.3%) perceived that pregnant women confirmed
to have COVID-19 should be given priority in medical treatment
and health care (Table 4). A total of 11 (7.5%) physicians (n=5, 4.7%
obstetricians and n=6, 15.0% pediatricians) felt that pregnant women
with suspected or confirmed COVID-19 should give birth by cesarean
delivery, and 50 (34.0%) (n=33, 30.8% obstetricians and n=17, 42.5%
pediatricians) believed that women with COVID-19 can safely breast-
feed their babies. Interestingly, 51 (34.7%) indicated that women with
COVID-19 could breastfeed their baby but it is advisable that they

do not.

4 | DISCUSSION

This cross-sectional study involving Jordanian obstetricians and
pediatricians indicated that participating physicians are highly knowl-
edgeable about COVID-19 clinical presentation, routes of transmis-
sion, and protective measures. It also highlighted variable perceptions
about the proper perinatal care of infected pregnant women including
the risk of maternal-fetal transmission, mode of delivery, and safety
of breastfeeding. This perception might affect the standard of care
provided for this group of patients, and so necessitates implementing
special training and educational programs to keep healthcare provid-
ers up to date with the emerging guidelines established by WHO and
other international organizations.

One explanation for the variation of responses is the lack of
well-established guidelines and the limited number of available
studies in the literature about the risks and complications of
COVID-19 during pregnancy, which might be attributed to the rel-
atively recent emergence of this pandemic.’® Studies from China
found that COVID-19 was not isolated from the studied samples
of amniotic fluid, cord blood, neonatal throat swabs, placenta
swabs, and breastmilk of mothers infected with COVID-19.1011
While some studies that reported COVID-19 infection in neonates

512 others observed

showed no severe neonatal complications,
some complications in the examined neonates mainly involving
respiratory illnesses.’

The real connection between these complications and transmis-
sion of COVID-19 from an infected mother is not yet known. This
was reflected by the perception of participants who did not establish
a consensus on routes of transmission between mothers and neo-
nates, but they could agree on possible complications in the new-
born. However, their previous knowledge about transmission routes
of other viruses and the transmission modes of this virus (Table 4)
concluded in their responses that it is better if a mother does not,
or even shouldn’t, touch or hold her baby (66.7%). Moreover, the
severe illness of pregnant women caused by the influenza virus
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TABLE 4 Participants’ perception of healthcare management
provided for pregnant women and newborns infected with COVID-19.

Pediatricians Total
(n=40) (n=147)

Obstetricians
(n=107)

Management No. (%) No. (%) No. (%)

Pregnant women should take extra precautions, other than what others
do, to protect themselves from COVID-19

No response 1(0.9) 0(0.0) 1(0.7)

| don't know 2(1.9) 1(2.5) 3(2.0)
No 23(21.5) 14 (35.0) 37(25.2)
Yes 81(75.7) 25 (62.5) 106 (72.1)

Pregnant women should be prioritized for COVID-19 testing

No response 2(1.9) 0 (0.0) 2(1.4)

| don't know 9(8.4) 7 (17.5) 16 (10.9)
No 35(32.7) 14 (35.0) 49 (33.3)
Yes 61 (57.0) 19 (47.5) 80 (54.4)

Pregnant women, who are confirmed cases of COVID-19, should be
prioritized in the medical treatment and quality of care they receive

No response 2(1.9) 0(0.0) 2(1.4)
| don't know 8(7.5) 2(5.0) 10 (6.8)
No 10(9.3) 4(10.0) 14 (9.5)
Yes 87(81.3) 34 (85.0) 121(82.3)

Pregnant women with suspected or confirmed COVID-19 should give
birth by cesarean delivery

| don't know 15 (14.0) 15(37.5) 30 (20.4)
No 86 (80.4) 19 (47.5) 105 (71.4)
Yes 5(4.7) 6(15.0) 11 (7.5)
Women can breastfeed their babies
No response 1(0.9) 0(0.0) 1(0.7)
| don't know 21(19.6) 7(17.5) 28 (19.0)
No 13(12.1) 4(10.0) 17 (11.6)
They could, but it is better 39 (36.4) 12 (30.0) 51(34.7)
that they do not
Yes 33(30.8) 17 (42.5) 50 (34.0)
A woman with COVID-19 can touch and hold her newborn baby
No response 1(0.9) 0(0.0) 1(0.7)
| don't know 8(7.5) 6(15.0) 14 (9.5)
No 34 (31.8) 12 (30.0) 46 (31.3)
They could, but it is better 40 (37.4) 12 (30.0) 52 (35.4)
if they do not
Yes 24 (22.4) 10 (25.0) 34(23.1)

infection contributed to participants’ agreement, by over 80%, that
viruses other than COVID-19, like influenza, could cause severe ill-
ness in the mother.'® Participants, therefore, perceived the risk in
pregnant women to be higher than others (67.3%) and concluded
that pregnant women should take extra precautions; more than
what others do (72.1%). While this perception might seem compat-
ible with guidelines and more protective to women, the Centers for
Disease Control and Prevention and WHO have not recommended

any extra precautions over what other COVID-19 patients should
do.%”'! Precautionary measures are equally recommended to all
individuals because of the virus’ fast spread, its wide range of trans-
mission modes, and the unpredictability of complications including
the high mortality rate, especially among high-risk groups including
complicated pregnancies.**

Although the transmission of certain infections such as HIV is
significantly minimized by elective cesarean delivery,®® there is no
evidence yet on whether cesarean delivery could reduce the risk of
COVID-19. Thus, elective cesarean should not be recommended for
delivery if normal birth is possible.* That is what most respondents
agreed in this survey (71.4%).

The present study showed that most responses were simi-
lar between obstetricians and pediatricians. This is most likely
explained by the national guidance established by the Jordanian
Committee of Epidemiology and Infection Control whose members
frequently meet to review the current local and global COVID-19
situation, continuously discuss the developing guidelines by WHO,
and update the recommendations about the best and safest health-
care services provided in the country. These recommendations are
distributed to all healthcare institutions and strict adherence to
the regulations is always monitored to ensure consistency among
healthcare providers.

Our study is not without limitations. Despite the relatively ade-
qguate sample size, generalizability of data is not possible because
the sample was collected among those who were part of the social
media groups of the survey distributors and were actively checking
their accounts at the time of data collection. However, participants
of this study provided an insight into how some Jordanian physicians,
obstetricians and pediatricians, perceived the risk of COVID-19 for
pregnant women and newborns.

In conclusion, physicians in this study were well informed about
COVID-19 in terms of clinical presentation, transmission modes, diag-
nosis, and recommended preventive measures. Besides the inconsis-
tent perception about the best perinatal care, the major identified gap
was related to the inadequacy of training received by our participants
regarding COVID-19 disease and infection control measures. The pro-
tective protocols mandated by each healthcare system and the widely
known infection control measures should be followed to ensure that
physicians provide the best care in order to achieve the best possible
outcome of pregnancy.

As evidence-based strategies to reduce the risk for pregnant
women and newborns are continuously developing, healthcare insti-
tutions are strongly encouraged to implement local policies that com-
ply with developing guidelines established by the WHO and other

international organizations.
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