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Abstract

Aim: To clarify the mentality of pregnant women and obstetric healthcare workers about prenatal severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) screening testing.
Methods: A multicenter questionnaire survey about prenatal SARS-CoV-2 screening testing was conducted
among pregnant women, midwives and nurses (M&Ns), and obstetricians at all delivery facilities in Fukui
Prefecture between June 30, 2020 and July 22, 2020.
Results: Of 297 pregnant women, 150 (50.5%) underwent prenatal polymerase chain reaction (PCR) testing,
and 107 of them (71.3%) answered that because of prenatal PCR tests, they could give birth with relief. One
hundred forty-five (48.8%) were concerned about the disadvantages of receiving positive prenatal PCR
results. Of 287 M&Ns, 151 (52.6%) answered that prenatal PCR screening testing could reduce anxiety about
infection to themselves; this belief was more common among M&Ns working at the nonreception facility
than among those at COVID-19 reception facilities (60.7% vs. 47.1%, P = 0.02). Of 57 obstetricians, 31 (54.4%)
agreed to prenatal SARS-CoV-2 PCR screening testing, the rate of which was significantly higher among
obstetricians at nonreception facilities than those at reception facilities (70.3% vs. 25.0%, P < 0.01). Fourteen
obstetricians (24.6%) were concerned about excessive medical treatment for asymptomatic pregnant women
with false-positive PCR results.
Conclusions: Pregnant women experience anxieties during the COVID-19 pandemic, and prenatal SARS-
CoV-2 screening may reduce their anxiety to some extent. However, obstetrics staff at COVID-19 reception
facilities are aware of the limits of prenatal screening and are concerned about excessive medical intervention
due to false-positive results.
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Introduction

The coronavirus disease 2019 (COVID-19), a life-
threatening infection caused by the novel severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
first emerged in Wuhan, China, in December 2019

and rapidly spread all over the world. One of the
most concerning characteristics of COVID-19 is that
SARS-CoV-2-infected patients become infectious prior
to developing symptoms, which can easily lead to the
spread of the infection without it being noticed; con-
sequently, it has a serious impact on socioeconomic
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status. Although the development of an effective vac-
cine for COVID-19 is in progress,1 people worldwide
are living with considerable fear and anxiety against
this unprecedented viral infection.

Maternal anxiety and depression have been corre-
lated with obstetric complications and mental disor-
ders in offsprings.2 During this pandemic, pregnant
women may have an increased risk of developing
mental illness during pregnancy or the postpartum
period. This is due to concerns about getting infected
themselves or vertical transmission of infection to
their offspring. Additionally, there is the psychologi-
cal stress of an unprecedented self-restraint life.
Obstetric healthcare workers are also confronted with
the risks and fear of SARS-CoV-2 infection because
the procedures undertaken during labor and delivery
have a high likelihood of producing aerosols and
respiratory droplets,3 and asymptomatic disease
reportedly exists in 1.6%–13% of pregnant women.4–6

Appropriate care must be taken at the time of deliv-
ery during the pandemic.

In a nationwide survey, Umazume et al. reported
that prenatal SARS-CoV-2 testing was conducted at
9%–17% of Japanese obstetric facilities.7 The purpose
of adopting prenatal COVID-19 testing in some
obstetric institutions is potentially to decrease the anx-
iety of pregnant women or prevent nosocomial infec-
tions. Polymerase chain reaction (PCR) testing is the
current gold standard for detecting SARS-CoV-2
infection in patients suspected of having COVID-19
with a sensitivity of approximately 70%, but there are
potentially false-positive or false-negative results on
PCR testing.8, 9 Despite the introduction of prenatal
PCR testing in some areas, it is completely unknown
whether prenatal PCR testing contributes to reducing
the anxiety of pregnant women or preventing nosoco-
mial infections.

To clarify the influence of prenatal SARS-CoV-2
screening testing on pregnant women’s mental health,
we conducted a survey about the maternal mental
state after the introduction of the prenatal SARS-
CoV-2 screening testing system. Additionally, we
examined the mentality of obstetric healthcare
workers: midwives, nurses, and obstetricians about
prenatal SARS-CoV-2 screening testing.

Materials and Methods

Fukui Prefecture is a local prefecture in Japan with a
population of approximately 760 000 and a

geographical area of 4190 km2. The average income is
4 450 000 yen, and the educational standards are
favorable in Japan. The local government and obste-
tricians in Fukui Prefecture established perinatal
regional systems for the COVID-19 pandemic and
classified the obstetrical facilities in which SARS-CoV-
2-positive or SARS-CoV-2-negative pregnant women
were treated after April 2020. Sixteen obstetrical facili-
ties were classified into four perinatal medical centers
for designated COVID-19-positive and three perinatal
medical centers, two general hospitals, and seven
obstetric clinics for designated COVID-19-negative
pregnant women.
On April 5, 2020, Fukui Prefecture had 6.7 SARS-

CoV-2-positive patients per 100 000 population, tem-
porarily showing the worst COVID-19 prevalence rate
in Japan. On April 24, 2020, prenatal SARS-CoV-2
PCR testing using nasopharyngeal swabs was started
for asymptomatic pregnant women. This was based
on the wishes of the individual patients who were
worried about COVID-19 in the area. Until April
28, the total number of infected people in the Fukui
Prefecture was 122 patients. For 2 months, there were
no new infected patients. The test was performed in
patients about 1–2 weeks before the expected date of
delivery. The test results were typically available
within 1–2 days, and the patients were informed
about their results within days. Simultaneously, the
patients were instructed to protect themselves from
COVID-19 during the period between the PCR test
and delivery.
Thereafter, a multicenter questionnaire survey was

conducted between June 30, 2020 and July 22, 2020,
among healthcare workers, including obstetricians
and midwives and nurses (M&Ns) at all delivery
facilities in Fukui, and pregnant women who under-
went a postpartum medical examination 1 month
after delivery in those facilities. All target pregnant
women in this study delivered after the beginning of
the regional perinatal COVID-19 countermeasure sys-
tem in Fukui. The trends of COVID-19 in Fukui Pre-
fecture during the questionnaire survey were the
same as those in our previous report.10 This study
was approved by the Institutional Review Board of
the University of Fukui (#20200010). Informed consent
was obtained from all the participants in this study.
We distributed questionnaires to 350 pregnant

women, 300 M&Ns, and 60 obstetricians among all
16 obstetric facilities in Fukui. Representative obstetric
physicians at each facility collected answered ques-
tionnaires and mailed them to the division of
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Obstetrics and Gynecology of the University of Fukui.
We analyzed all collected data. The questionnaire for
pregnant women was as follows: maternal age, home-
coming delivery (Kisei-Bunben), whether they under-
went prenatal SARS-CoV-2 PCR test, gestational age
at the time of prenatal SARS-CoV-2 PCR test or deliv-
ery, delivery mode, and anxiety for pregnancy and
childbirth. Homecoming delivery (Kisei-Bunben) is a
general childbirth plan in Japan; pregnant women
who live away from their hometown often return
home to give birth and raise babies with the support
of their parents and relatives. The questionnaire for
M&Ns was as follows: whether to treat SARS-CoV-
2-positive patients and mentality for prenatal SARS-
CoV-2 PCR screening testing. The questionnaire for
obstetricians was as follows: type of facility (perinatal
medical center, general hospital, or obstetric clinic)
and mentality for prenatal SARS-CoV-2 PCR screen-
ing testing.
For statistical analysis of categorical data, chi-

squared or Fisher exact test was used. For continuous
data, the Mann–Whitney U test was used. All ana-
lyses were conducted using the statistical software

package JMP 14 (SAS Institute Inc., Cary, NC). A
P-value <0.05 was set as statistically significant.

Results

During the study period, 298 pregnant women
(85.1%) completed the questionnaire. One of them did
not answer the question about undergoing prenatal
PCR. Among the other 297 pregnant women,
150 (50.5%) underwent prenatal PCR testing and all
received negative results. Table 1 shows a comparison
of maternal characteristics between pregnant women
with and without prenatal PCR tests. There were no
significant differences between the two groups in
maternal age, obstetric history, homecoming delivery,
and delivery mode. Pregnant women who had under-
gone prenatal PCR testing gave birth significantly
later than those who had not, possibly because the lat-
ter group of pregnant women gave birth before pre-
natal PCR testing. Table 2 shows the anxiety of
pregnant women about the COVID-19 pandemic and
their feelings about prenatal PCR tests. There were no

Table 1 Demographic characteristics of 297 pregnant women

Total
Undergone prenatal

PCR test
Not undergone prenatal

PCR test

(n = 297) (n = 150) (n = 147) p-value

Maternal age, years 0.81
<25 23 (7.7%) 9 (6.0%) 14 (9.5%)
25–29 75 (25.3%) 37 (24.7%) 38 (25.9%)
30–34 104 (35.0%) 53 (35.3%) 51 (34.7%)
35–40 80 (26.9%) 43 (28.7%) 37 (25.2%)
≤40 12 (4.0%) 6 (4.0%) 6 (4.1%)
No answer 3 (1.0%) 2 (1.3%) 1 (0.7%)

Obstetric history 0.31
Nullipara 124 (41.8%) 57 (38.0%) 67 (45.6%)
Multipara 169 (56.9%) 90 (60.0%) 79 (53.7%)
No answer 4 (1.3%) 3 (2.0%) 1 (0.7%)

Homecoming delivery 0.39
Yes 86 (28.9%) 49 (32.7%) 37 (25.2%)
No 204 (68.8%) 96 (64.0%) 108 (73.5%)
No answer 7 (2.3%) 5 (3.3%) 2 (1.4%)

Gestational age, weeks of gestationa

Undergone prenatal PCR test 37.2 � 1.19 37.2 � 1.19 NA NA
Delivery 38.8 � 1.56 39.2 � 1.40 38.5 � 1.71 < 0.01

Delivery mode 0.64
Vaginal delivery 245 (82.4%) 128 (85.3%) 117 (79.6%)
Cesarean section 49 (16.5%) 20 (13.3%) 29 (19.7%)
No answer 3 (1.0%) 2 (1.3%) 1 (0.7%)

Note: Following groups were compared: maternal age, <35 years old versus ≥35 years old, excluding “No answer”; obstetric history,
nullipara versus multipara, excluding “No answer”; homecoming delivery, yes versus no, excluding “No answer”; delivery mode, vaginal
delivery versus cesarean section, excluding “No answer.”; Abbreviations: NA, not applicable; PCR, polymerase chain reaction.
aData are shown as the average � SD.
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significant differences in all answers against six ques-
tions (Q1) between pregnant women who underwent
prenatal PCR tests and those who did not. The most
significant anxiety concerning pregnancy and child-
birth was infection to their fetuses rather than them-
selves (249/297 [83.8%] vs. 207/297 [69.7%]). One
hundred forty-five (48.8%) women were concerned
regarding the disadvantages of receiving positive pre-
natal PCR results, such as the possibility of changing
delivery facility, giving birth by cesarean section, not

meeting neonate or not breastfeeding, and being iso-
lated during hospitalization. Among the 150 women
who underwent prenatal PCR tests, 88 (58.7%)
answered that they could live the pregnant life with
relief, and 107 (71.3%) answered that they could give
birth with relief. Although there were positive opin-
ions, 37 of 150 (24.7%) pregnant women felt that the
sample collection was painful and uncomfortable.
Table 3 shows the results of the questionnaire to

M&Ns. A total of 287 (95.7%) M&Ns answered the

Table 2 Mental states of 297 participated pregnant women

Total
Undergone

prenatal PCR test
Not undergone
prenatal PCR test

(n = 297) (n = 150) (n = 147) p-value

Q1: What kind of anxiety did you have about pregnancy and childbirth due to COVID-19 pandemic? (n = 297)
1. Infection to me 207 (69.7%) 103 (68.7%) 104 (70.7%) 0.70

1.1. Infection to me when going out 193 (65.0%) 95 (63.3%) 98 (66.7%) 0.55
1.2. Infection to me from my family living
together

149 (50.2%) 82 (54.7%) 67 (45.6%) 0.12

1.3. Infection to me during prenatal checking up
at hospital

86 (29.0%) 47 (31.3%) 39 (26.5%) 0.36

1.4. Infection to me during delivery 28 (9.4%) 14 (9.3%) 14 (9.5%) 0.96
2. Infection of my fetus 249 (83.8%) 126 (84.0%) 123 (83.7%) 0.94
3. Unknown about the influence of COVID-19 on
pregnant women

171 (57.6%) 85 (56.7%) 86 (58.5%) 0.75

4. My family cannot visit me during
hospitalization

173 (58.2%) 83 (55.3%) 90 (61.2%) 0.30

5. My family cannot attend delivery 101 (34.0%) 49 (32.7%) 52 (35.4%) 0.62
6. Disadvantages associated with prenatal PCR
positive results

145 (48.8%) 73 (48.7%) 72 (49.0%) 0.96

6.1. Possibility of changing delivery facility if
prenatal PCR test is positive

52 (17.5%) 27 (18.0%) 25 (17.0%) 0.82

6.2. Possibility of giving birth by cesarean
section if prenatal PCR test is positive

61 (20.5%) 33 (22.0%) 28 (19.0%) 0.53

6.3. Possibility of not meeting neonate or not
breastfeeding if prenatal PCR test is positive

100 (33.7%) 48 (32.0%) 52 (35.4%) 0.54

6.4. Possibility of being isolated during
hospitalization if prenatal PCR test is positive

41 (13.8%) 18 (12.0%) 23 (15.6%) 0.36

Q2: What did you feel after undergoing prenatal PCR test? (n = 150)
Total

(n = 150)
1. Owing to prenatal PCR testing

1.1. I could live a pregnant life with relief 88 (58.7%)
1.2. I could give birth with relief 107 (71.3%)
1.3. I could take postpartum childcare with
relief

32 (21.3%)

1.4. I could have my family relieved 71 (47.3%)
1.5. I could have my friend relieved 9 (6.0%)
1.6. I was relieved because I knew that I was
not a spreader of virus to other people

73 (48.7%)

1.7. I was relieved because of less anxiety about
in utero infection

97 (65.3%)

2. I was uncomfortable because the sample
collection was painful

37 (24.7%)

Abbreviations: NA, not applicable; PCR, polymerase chain reaction.
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questionnaire; 90 (31.4%) were working at an obstetric
clinic, 123 (42.9%) at a general hospital, 71 (24.7%) at
the perinatal medical center, and 3 (1.0%) at other
institutions (Figure 1(a)). Of the 287 M&Ns,
227 (79.1%) agreed to the usefulness of prenatal
SARS-CoV-2 screening testing to avoid nosocomial

infection. One hundred seventy-four (60.6%)
answered that they could have relief owing to
decreased anxiety among pregnant women. This was
observed more in M&Ns working at nonreception
facilities than in those working at COVID-19 reception
facilities (78/117 [66.7%] vs. 96/170 [56.5%], P = 0.08).

Table 3 Questionnaire to midwives and nurses about prenatal PCR testing (n = 287)

Total
Reception facility
of COVID-19

Nonreception facility
of COVID-19

(n = 287) (n = 170) (n = 117) p-value

Q1: Do you agree with the usefulness of prenatal PCR screening testing in avoiding nosocomial infection? 0.61a

1. Strongly agree 78 (27.2%) 42 (24.7%) 36 (30.8%)
2. Agree 149 (51.9%) 89 (52.4%) 60 (51.3%)
3. Disagree 32 (11.1%) 20 (11.8%) 12 (10.3%)
4. Unknown 22 (7.7%) 14 (8.2%) 7 (6.0%)
5. No answer 6 (2.1%) 5 (2.9%) 1 (0.9%)
Q2: What did you think about prenatal PCR testing for asymptomatic pregnant women?
1. It decreased anxiety about infection to me 151 (52.6%) 80 (47.1%) 71 (60.7%) 0.02
2. It decreased anxiety about becoming the source
of infection to my family

126 (43.9%) 69 (40.6%) 57 (48.7%) 0.17

3. It decreased anxiety about becoming the source
of infection to other health care workers

123 (42.9%) 64 (37.6%) 59 (50.4%) 0.03

4. I was relieved because of decreased anxiety of
pregnant women

174 (60.6%) 96 (56.5%) 78 (66.7%) 0.08

5. I was relieved because of decreased anxiety of
the family of pregnant women

87 (30.3%) 51 (30.0%) 36 (30.8%) 0.89

6. It decreased the use of unnecessary PPE 74 (25.8%) 51 (30.0%) 23 (19.7%) 0.05
7. It could avoid special care for pregnant women
or neonates

89 (31.0%) 60 (35.3%) 29 (24.8%) 0.06

8. It was not effective or useful for medical care 26 (9.1%) 15 (8.8%) 11 (9.4%) 0.87

Abbrviations: PCR, polymerase chain reaction; PPE, personal protective equipment. aComparison between categories: “1. Strongly agree”
and “2. Agree” versus “3. Disagree” excluding “4. Unknown” and “5. No answer.”

Figure 1 Pie charts representing the type of facility of (a) midwives and nurses (n = 287) and (b) obstetricians (n = 57)
who cooperated with this questionnaire survey
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One hundred twenty-three (42.9%) considered that it
could reduce anxiety regarding infecting other
healthcare workers. This was significantly observed
more in M&Ns working at nonreception facilities than
those at reception facilities of COVID-19 (59/117
[50.4%] vs. 64/170 [37.6%], P = 0.03).

A total of 57 (95.0%) obstetricians answered the
questionnaire; 7 (12.3%) were working at an obstetric
clinic, 4 (7.0%) at a general hospital, 18 (31.6%) at the
perinatal medical center that treated COVID-19, and
28 (49.1%) at perinatal medical centers that did not
treat COVID-19 (Figure 1(b)). Table 4 shows the
results of the questionnaire for 57 obstetricians
regarding their opinions on prenatal SARS-CoV-2
PCR screening testing. The number of obstetricians
who agreed with prenatal SARS-CoV-2 screening for
asymptomatic pregnant women was 31 (54.4%),
whereas 19 (33.3%) disagreed. Obstetricians at non-
reception facilities of COVID-19 agreed with prenatal
SARS-CoV-2 PCR screening testing significantly more
than those at reception facilities (26/37 [70.3%]
vs. 5/20 [25.0%], P < 0.01). The number of obstetri-
cians who considered the advantage of prenatal
SARS-CoV-2 screening testing as the relief for M&Ns
was larger in those at nonreception facilities than in
reception facilities of COVID-19 (32/37 [86.5%]
vs. 12/20 [60.0%], P = 0.04). Fourteen obstetricians
(24.6%) considered that prenatal SARS-CoV-2 screen-
ing testing might induce excessive medical treatment
for asymptomatic patients, and 18 (31.6%) considered
that PCR testing was not sufficient for the exact diag-
nosis of COVID-19 because of the inspection uncer-
tainty. Finally, 31 (54.4%) obstetricians considered
that the prenatal SARS-CoV-2 screening testing sys-
tem should be maintained until the establishment of
an effective vaccine or medication. On the other hand,
24 (42.1%) thought that it should not be used for
asymptomatic low-risk pregnant women and should
be preferred only in high-risk populations.

Discussion

In this regional multicenter survey, half of the preg-
nant women underwent prenatal PCR screening tests
in our area, and 70% of them answered that they
could give birth with relief after the test. Of the
M&Ns, 60% thought that prenatal PCR screening tests
could decrease anxiety in pregnant women. M&Ns
working at the nonreception facility considered that
prenatal PCR screening tests decreased their anxiety

about nosocomial infection more than those at the
reception facilities of COVID-19. Half of all obstetri-
cians agreed with prenatal SARS-CoV-2 screening
testing for asymptomatic pregnant women. On the
other hand, about 30% of them showed the opposite
views regarding prenatal SARS-CoV-2 screening test-
ing for low-risk pregnant women, and one-fourth of
them worried about excessive medical intervention
for pregnant women who received false-positive
results by prenatal PCR screening tests. Obstetricians
working at nonreception facility considered that
healthcare workers can be relieved owing to prenatal
PCR screening tests more than those at the reception
facilities of COVID-19.
Perinatal mental health disorder in the pandemic

period is a pivotal challenging problem worldwide. A
previous study on maternal mental health in the
COVID-19 pandemic reported that half of the preg-
nant women experienced anxiety about their own
health during the pandemic, which was about 17%
prior to the COVID-19 pandemic.11 Although there is
limited information on whether SARS-CoV-2 can have
a more severe impact on pregnant than nonpregnant
women, some reports indicated that pregnant women
might have potential risks of developing serious con-
ditions from COVID-19 that might be due to physio-
logic changes in pregnancy including increased
oxygen consumption, decreased lung capacity caused
by the raised diaphragm, compromised immune sys-
tem, or increased risk of acute coagulopathy.12, 13 In
addition, they may continue feeling anxious about the
risks of SARS-CoV-2 vertical transmission to unborn
babies. Notably, under this unprecedented pandemic
situation, lifestyles have drastically changed in that
they have to keep physical distance from other peo-
ple, even their own family members, which could
cause home isolation of pregnant women and make
them more depressed.
As shown in Table 2, most pregnant women who

tested negative thought that prenatal SARS-CoV-2
screening tests could decrease anxieties about the
viral infection to themselves, their offspring, and their
families. In contrast, Bender et al. reported that, in
Philadelphia, about 72% of asymptomatic pregnant
women who tested negative felt no change in the
already existing fear or anxiety.14 The difference in
maternal feelings about prenatal PCR testing between
these two areas is probably attributed to the higher
prevalence of COVID-19 in Philadelphia than in
Fukui. Furthermore, while the research in Philadel-
phia was targeted to two hospitals that treated
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patients with COVID-19, the majority of pregnant
women in our study delivered at obstetric facilities
that did not treat patients with COVID-19. The pre-
sent results suggest that prenatal SARS-CoV-2 screen-
ing may help reduce anxiety in pregnant women, but
its usefulness may vary depending on the infection
status in each area.
Healthcare workers, especially those caring for

patients with COVID-19 at the frontline, also have a
great psychological burden.15, 16 It is inferred that
obstetric healthcare workers tend to have anxiety
about viral transmission to themselves through close
contact with pregnant women during birth assistance
despite the thorough use of personal protective equip-
ment. In this study, approximately 80% of obstetri-
cians expected that prenatal SARS-CoV-2 screening
testing might reduce the anxiety of M&Ns, but only

about 50% of M&Ns actually achieved a sense of
security. As shown in Table 3, the proportion of
M&Ns who felt the benefit of prenatal SARS-CoV-2
screening testing was lower in those working at
reception facilities of COVID-19 than at nonreception
facilities. This might reflect that during the pandemic
period, M&Ns working at reception facilities cannot
be relieved by PCR testing alone because they take
the situation more seriously and need some combined
countermeasures for infection control. To obtain a
robust conclusion about the effect of prenatal SARS-
CoV-2 screening testing for the mental health of
M&Ns, a more objective and psychological evaluation
of those caring for infected pregnant women in a
high-epidemic area is needed.

Given the answers regarding pregnant women who
moved from high-epidemic areas and the future

Table 4 Questionnaire to obstetricians about prenatal PCR testing (n = 57)

Total
Reception facility
of COVID-19

Nonreception facility
of COVID-19

n = 57 n = 20 n = 37 p-value

Q1: What do you think about prenatal PCR testing for asymptomatic pregnant women? <0.01a

1. Agree 31 (54.4%) 5 (25.0%) 26 (70.3%)
2. Disagree 19 (33.3%) 13 (65.0%) 6 (16.2%)
3. Not sure 2 (3.5%) 2 (10.0%) 0 (0.0%)
4. No answer 5 (8.8%) 0 (0.0%) 5 (13.5%)
Q2: What do you think about the advantage of prenatal PCR testing for asymptomatic pregnant women?
1. Obstetricians can be relieved 27 (47.4%) 6 (30.0%) 21 (56.8%) 0.05
2. Pregnant women can be relieved 36 (63.2%) 11 (55.0%) 25 (67.6%) 0.34
3. Midwives and nurses can be relieved 44 (77.2%) 12 (60.0%) 32 (86.5%) 0.04
4. We can maintain same number of deliveries as
before

5 (8.8%) 1 (5.0%) 4 (10.8%) 0.65

5. We can manage pregnant women who have
moved from high-epidemic areas

19 (33.3%) 2 (10.0%) 17 (45.9%) <0.01

6. We can decrease the excessive PPE for assist of
vaginal delivery

18 (31.6%) 5 (25.0%) 13 (35.1%) 0.56

Q3: What do you think about the disadvantage of prenatal PCR testing for asymptomatic pregnant women?
1. It could induce excessive medical treatment for
asymptomatic patients

14 (24.6%) 5 (25.0%) 9 (24.3%) 1.00

2. It could disturb pregnant women until the results
come out

10 (17.5%) 2 (10.0%) 8 (21.6%) 0.47

3. It is not enough for COVID-19 diagnosis because
of the problem of accuracy

18 (31.6%) 8 (40.0%) 10 (27.0%) 0.31

Q4: What do you think about the future ideal prenatal COVID-19 screening system?
1. Prenatal PCR screening testing system should be
maintained until the establishment of an effective
vaccine or medication

31 (54.4%) 4 (20.0%) 27 (73.0%) <0.01

2. Prenatal PCR screening testing should not be
used for asymptomatic low-risk pregnant women

24 (42.1%) 14 (70.0%) 10 (27.0%) <0.01

3. Antigen or antibody testing should be adopted 16 (28.1%) 5 (25.0%) 11 (29.7%) 0.77
4. Prenatal PCR testing is not needed under enough
PPE

3 (5.3%) 2 (10.0%) 1 (2.7%) 0.28

Abbreviations: PCR, polymerase chain reaction; PPE, personal protective equipment.
aComparison between categories: “1. Agree” versus “2. Disagree.”
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prenatal PCR screening system (Table 4), obstetri-
cians, especially those at reception facilities, did not
seem to fully trust the PCR tests because of the poten-
tial risk of false-negative results. Some obstetricians
were also concerned with excessive or inappropriate
medical intervention in pregnant women with false-
positive results, especially in low-prevalence areas. In
addition, half of the surveyed pregnant women wor-
ried about the disadvantages associated with positive
results. Surkova et al. recently reported that SARS-
CoV-2 PCR testing for asymptomatic patients can
affect the false-positive rate or positive predictive
values under the low prevalence in the United King-
dom.17 Currently, the major Japanese academic socie-
ties of obstetrics and gynecology have stated that
cesarean delivery is a reasonable delivery mode and
that breastfeeding should be avoided in pregnant
women with COVID-19.18 Therefore, if prenatal
SARS-CoV-2 testing is intentionally conducted in
asymptomatic pregnant women, it should be essential
to explain the patients about the disadvantages of the
testing and the possibility of PCR retesting when
false-positive results cannot be denied.

In the target period of this study, all prenatal PCR
tests were conducted using nasopharyngeal swab
specimens. Collecting nasopharyngeal swab speci-
mens could expose healthcare workers to the SARS-
CoV-2 virus through aerosols from swabbing.19 More-
over, pregnant women could become uncomfortable
with swabbing. In our survey, one-fourth of pregnant
women felt that nasopharyngeal swabbing was
uncomfortable due to pain. Recent studies have dem-
onstrated that saliva specimens could become an
alternative not only for the diagnosis of COVID-19
but also for the screening of COVID-19 in asymptom-
atic patients.20–26 Therefore, using saliva specimens
might become the reasonable inspection method for
prenatal SARS-CoV-2 PCR testing.

This study has several limitations. First, there were
no SARS-CoV-2-positive pregnant women managed
in our area during the target period of this survey;
thus, we could not evaluate the effect of prenatal
SARS-CoV-2 screening test on the mental health of
infected pregnant women and the feelings of
healthcare workers who actually managed SARS-
CoV-2-positive patients. Second, the questionnaire in
this study was not a psychological test; hence, objec-
tive or quantitative evaluation of anxiety was not con-
ducted. Third, because this was a multicenter survey,
the method of informing pregnant women of PCR
tests may have affected the mentality of those

patients. Prenatal PCR testing for asymptomatic preg-
nant women conducted at some obstetric institutions
in Japan is probably aimed at decreasing anxiety or
preventing nosocomial infection, but validity is still
controversial. To know what the patients felt after
receiving the prenatal SARS-CoV-2 screening test or
how the healthcare workers felt against the “contro-
versial testing” is important for the future validation
of prenatal PCR testing for asymptomatic pregnant
women in Japan. As previously reported, from the
perspective of pregnant women’s mental health, it
might be reasonable to provide prenatal SARS-CoV-2
PCR tests to those with anxiety about COVID-19.10 In
that case, the patients should be informed of the
potential risks or disadvantages of undergoing prena-
tal PCR screening tests.

Acknowledgments

We would like to thank all obstetricians in Fukui
Prefecture, Fukui Prefectural Hospital, Fukui Aiiku
Hospital, Japanese Red Cross Fukui Hospital, Fukui-
ken Saiseikai Hospital, Municipal Tsuruga Hospital,
Sugita Genpaku Memorial Obama Municipal Hospi-
tal, Sakai Municipal Mikuni Hospital, Tannan
Regional Medical Center, KASUGA Ladies’ Clinic,
Ohtsuki Ladies Clinic, Hookabe Ladies Clinic, Honda
Ladies Clinic, Obstetrics and Gynecology Suzuki
Clinic, Imoto Ladies Clinic, and Inoue Clinic for
Ladies for their cooperation in this study. We would
also like to thank Yumiko Namizaki (Department of
Nursing, University of Fukui), Natsumi Mizuno
(University of Fukui), Yukiko Yamazaki (Department
of Obstetrics and Gynecology, University of Fukui),
and Hiroto Deguchi (Fukui Medical Association) for
their great support for the regional survey.

Conflict of Interest

The authors declare no conflicts of interest.

References

1. Kaur SP, Gupta V. COVID-19 vaccine: a comprehensive sta-
tus report. Virus Res. 2020;288:198114.

2. Alder J, Fink N, Bitzer J, Hösli I, Holzgreve W. Depression
and anxiety during pregnancy: a risk factor for obstetric,
fetal and neonatal outcome? A critical review of the litera-
ture. J Matern Fetal Neonatal Med. 2007;20:189–209.

1770 © 2021 Japan Society of Obstetrics and Gynecology.

Kawamura et al.



3. Jamieson DJ, Steinberg JP, Martinello RA, Perl TM,
Rasmussen SA. Obstetricians on the coronavirus disease
2019 (COVID-19) front lines and the confusing world of per-
sonal protective equipment. Obstet Gynecol. 2020;135:
1257–63.

4. Khalil A, Hill R, Ladhani S, Pattisson K, O’Brien P. Severe
acute respiratory syndrome coronavirus 2 in pregnancy:
symptomatic pregnant women are only the tip of the ice-
berg. Am J Obstetr Gynecol. 2020;223:296–7.

5. Sutton D, Fuchs K, D’Alton M, Goffman D. Universal
screening for SARS-CoV-2 in women admitted for delivery.
New Engl J Med. 2020;382:2163–4.

6. Miller ES, Grobman WA, Sakowicz A, Rosati J,
Peaceman AM. Clinical implications of universal sere acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) testing in
pregnancy. Obstet Gynecol. 2020;136:232–4.

7. Umazume T, Miyagi E, Haruyama Y, Kobashi G, Saito S,
Hayakawa S, et al. Survey on the use of personal protective
equipment and COVID-19 testing of pregnant women in
Japan. J Obstet Gynaecol Res. 2020;46:1933–9.

8. Israfil SMH, Sarker MMR, Rashid PT, et al. Clinical charac-
teristics and diagnostic challenges of COVID-19: an update
from the global perspective. Front Public Health. 2020;8:
567395.

9. Tahamtan A, Ardebili A. Real-time RT-PCR in COVID-19
detection: issues affecting the results. Expert Rev Mol Diagn.
2020;20:453–4.

10. Orisaka M, Kawamura H, Yoshida Y. COVID-19 testing of
pregnant women in Japan. J Obstet Gynaecol Res. 2021;47:464.
https://doi.org/10.1111/jog.14567.

11. Corbett GA, Milne SJ, Hehir MP, Lindow SW,
O’Connell MP. Health anxiety and behavioural changes of
pregnant women during the COVID-19 pandemic. Eur J
Obstet Gynecol Reprod Biol. 2020;249:96–7.

12. Zambrano LD, Ellington S, Strid P, et al. Update: character-
istics of symptomatic women of reproductive age with
laboratory-confirmed SARS-CoV-2 infection by pregnancy
status—United States, January 22–October 3, 2020. MMWR
Morb Mortal Wkly Rep. 2020;69:1641–7.

13. Dashraath P, Wong JLJ, Lim MXK, Lim LM, Li S, Biswas A,
et al. Coronavirus disease 2019 (COVID-19) pandemic and
pregnancy. Am J Obstet Gynecol. 2020;222:521–31.

14. Bender WR, Srinivas S, Coutifaris P, Acker A, Hirshberg A.
The psychological experience of obstetric patients and health
care workers after implementation of universal SARS-CoV-2
testing. Am J Perinatol. 2020;37:1271–9.

15. Lai J, Ma S, Wang Y, et al. Factors associated with mental
health outcomes among health care workers exposed to
coronavirus disease 2019. JAMA Netw Open. 2020;e203976:3.

16. Choudhury T, Debski M, Wiper A, Abdelrahman A, Wild S,
Chalil S, et al. Covid-19 pandemic: looking after the mental
health of our healthcare workers. J Occup Environ Med. 2020;
62:e373–6.

17. Surkova E, Nikolayevskyy V, Drobniewski F. False-positive
COVID-19 results: hidden problems and costs. Lancet Respir
Med. 2020;S2213-2600(20):30453–7.

18. Japan Society for Infectious Diseases in Obstetrics and Gyne-
cology (JSIDG) http://jsidog.kenkyuukai.jp/information/
index.asp (Japanese)

19. Rao M, Rashid FA, Sabri F, et al. Comparing nasopharyn-
geal swab and early morning saliva for the identification of
SARS-CoV-2. Clin Infect Dis. 2020. https://doi.org/10.1093/
cid/ciaa1156.

20. Wyllie AL, Fournier J, Casanovas-Massana A, Campbell M,
Tokuyama M, Vijayakumar P, et al. Saliva or nasopharyn-
geal swab specimens for detection of SARS-CoV-2. N Engl J
Med. 2020;383:1283–6.

21. Iwasaki S, Fujisawa S, Nakakubo S, Kamada K,
Yamashita Y, Fukumoto T, et al. Comparison of SARS-
CoV-2 detection in nasopharyngeal swab and saliva. J Infect.
2020;81:e145–7.

22. Pasomsub E, Watcharananan SP, Boonyawat K, et al. Saliva
sample as a non-invasive specimen for the diagnosis of coro-
navirus disease 2019: a cross-sectional study. Clin Microbiol
Infect. 2021;27:285.e1–4. https://doi.org/10.1016/j.cmi.2020.
05.001.

23. To KK, Tsang OT, Leung WS, et al. Temporal profiles of viral
load in posterior oropharyngeal saliva samples and serum
antibody responses during infection by SARS-CoV-2: an obser-
vational cohort study. Lancet Infect Dis. 2020;20:565–74.

24. Yokota I, Shane PY, Okada K, et al. Mass screening of
asymptomatic persons for SARS-CoV-2 using saliva. Clin
Infect Dis. 2020. https://doi.org/10.1093/cid/ciaa1388.

25. da Silva RC, Marinho LC, de Araújo Silva DN, Costa de
Lima K, Pirih FQ, Luz de Aquino Martins AR. Saliva as a
possible tool for the SARS-CoV-2 detection: a review. Travel
Med Infect Dis. 2020;38:101920. https://doi.org/10.1016/j.
tmaid.2020.101920.

26. Senok A, Alsuwaidi H, Atrah Y, al Ayedi O, al Zahid J,
Han A, et al. Saliva as an alternative specimen for molecular
COVID-19 testing in community settings and population-
based screening. Infect Drug Resist. 2020;13:3393–9.

1771© 2021 Japan Society of Obstetrics and Gynecology.

Survey about prenatal SARS-CoV-2 testing

https://doi.org/10.1111/jog.14567
http://jsidog.kenkyuukai.jp/information/index.asp
http://jsidog.kenkyuukai.jp/information/index.asp
https://doi.org/10.1093/cid/ciaa1156
https://doi.org/10.1093/cid/ciaa1156
https://doi.org/10.1016/j.cmi.2020.05.001
https://doi.org/10.1016/j.cmi.2020.05.001
https://doi.org/10.1093/cid/ciaa1388
https://doi.org/10.1016/j.tmaid.2020.101920
https://doi.org/10.1016/j.tmaid.2020.101920

	 Mentality of pregnant women and obstetric healthcare workers about prenatal SARS-CoV-2 testing: A regional survey over the...
	Introduction
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Conflict of Interest
	References


