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Abstract

Background: The coronavirus disease (COVID-19) pandemic has impacted
perinatal women’s mental health. However, protective factors associated with
depression among pregnant Japanese women during the pandemic have not
been reported. Purpose: The present study investigated the risk and protec-
tive factors associated with depression and anxiety among pregnant women
during the COVID-19 pandemic. Methods: An online questionnaire was ad-
ministered to 157 pregnant women between October 2022 and May 2023 at
two general hospitals in Japan. The Japanese versions of the Patient Health
Questionnaire-9 (PHQ-9) and General Anxiety Disorder-7 (GAD-7) were
used to assess symptoms of depression and anxiety. The y* test or Fisher's ex-
act test and multivariate logistic regression model were used to examine fac-
tors associated with depression and anxiety among pregnant women. Results:
Overall, 47.1% and 35.7% of the pregnant women reported depressive and
anxiety symptoms, respectively. A “history of mental illness” was a risk factor
for depression and anxiety among pregnant women during the COVID-19
pandemic. Additionally, unmarried status was a risk factor for anxiety among
pregnant women, whereas outdoor and indoor exercises were protective fac-
tors against depression and anxiety, respectively. Conclusions: Exercise may
have protected pregnant women from depression and anxiety during the
COVID-19 pandemic. Encouraging exercise may help maintain the mental
health of pregnant women who do not have exercise restrictions.
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1. Introduction

The COVID-19 pandemic may have impacted society, particularly the mental
health of perinatal women. In Japan, the first case of infection was confirmed
and announced in January 2020. A state of emergency was declared in Osaka
four times between 2020 and 2021, making it advisable to stay outside the city.
The World Health Organization (WHO) had recommended pregnant women to
take precautions to protect themselves against COVID-19 as changes in the body
and immune system may increase their susceptibility to the serious consequences
of some respiratory infections [1]. Therefore, pregnant women were expected to
be concerned about COVID-19 and engage in precautionary behaviours to avoid
it.

A study of 105 pregnant and 105 non-pregnant women surveyed four times
during the COVID-19 pandemic for anxiety and depression reported that preg-
nant women had a more pronounced increase and a weaker decrease in initial
symptoms than non-pregnant women [2]. Pregnant women may have become
more depressed and anxious because of the fear of COVID-19. The rate of de-
pression among pregnant women during the COVID-19 pandemic was report-
edly 25% - 30% [3] [4] [5] [6]. The rate of depression among pregnant women
before the COVID-19 pandemic was 16.4% [7], which is likely to have increased
after the pandemic.

The risk factors associated with depression among pregnant women during
COVID-19 were “distress from COVID-19-related experiences”, “reduced/low
income”, “unemployment”, “anxiety”, “history of mental illness”, “lack of social
support”, and “reduced/lack of exercise”. However, protective factors associated
with pregnant Japanese women were not reported [8]. Studies of pregnant women
during the COVID-19 pandemic predicted the potential association of prenatal
depression and anxiety with postpartum depression [9]. Therefore, there is a
need to identify protective factors associated with depression and anxiety among
pregnant women in Japan. This study investigated the risk and protective factors
associated with depression and anxiety among pregnant Japanese women during
the COVID-19 pandemic.

2. Methods
2.1. Study Design and Participants

This cross-sectional online survey was conducted using Survey Monkey’s online
system. This system is ISO 27001 certified as an international standard for in-
formation security. Data were collected between October 2022 and May 2023,
ie. from the “8™ wave” of the COVID-19 pandemic to just before it was labelled
as a “Class 5 Infectious Disease”.

Pregnant women were recruited from two general hospitals in Osaka, Japan.
Inclusion criteria were: pregnant women aged > 18 years, those with =22 weeks’
gestation beyond the time of the miscarriage, and those who attended antenatal

health examinations at obstetrics. Pregnant women whose native language was
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not Japanese were excluded. Pregnant women who met the inclusion criteria
were informed of the survey while they waited for their prenatal health examina-
tions in an outpatient obstetric clinic. Pregnant women who consented to par-
ticipate in the study were asked to complete an online questionnaire.

The sample size was 134 participants, which was calculated using the power
analysis software G * Power with a significance level of 0.05, power of 0.8, and
effect size of 0.5.

2.2. Measures

2.2.1. Characteristics

The participants were asked to provide information regarding their gestational
age, delivery history, marital status, financial concerns, infertility treatment,
pregnancy complications, history of mental illness, changes in work patterns due
to the COVID-19 pandemic, partner telecommuting due to the COVID-19 pan-
demic, postpartum support, and decreased support due to the COVID-19 pan-

demic.

2.2.2. Behaviour
Participants were asked if they attempted to behave according to the following
18 items. They were asked to answer using four options: not at all, rarely, some-
times, and always.

The 18 items were regular life, getting enough sleep, early to bed and early to
rise, exposure to sunlight, three meals a day, nutritional balance, frequent hand
washing, alcohol disinfection, frequent ventilation, getting information about
COVID-19, going out to avoid crowds, communication with partner, commu-
nication with family members, exercise, exercise at home, exercise outside the

home, hobbies and mood swings, and getting support.

2.2.3. Depression

The Japanese version of the Patient Health Questionnaire-9 (PHQ-9) was used
to assess depressive symptoms. The PHQ-9 was developed by Kroenke et al [10]
and translated into Japanese by Muramatsu et al [11]. This scale has 10 ques-
tions scored from 0 to 3 points, with total scores ranging from 0 to 27. Scores of
0-4,5-9,10 - 14, 15 - 19, and 20 - 27 represent minimal, mild, moderate,
moderately severe, and severe depression, respectively [12]. The sensitivity and
specificity of the Japanese version of the PHQ-9 are 90.5% and 76.6%, respec-
tively [12].

2.2.4. Anxiety

Anxiety was assessed using the Japanese version of the General Anxiety Disor-
der-7 (GAD-7) scale. The GAD-7 was developed by Spitzer et al [13] and trans-
lated into Japanese by Muramatsu et al [14] [15]. This scale has seven questions
scored from 0 to 3 points, with total scores ranging from 0 to 21. Scores of 0 - 4,
5-10, 10 - 14, and 15 - 21 represent minimal, mild, moderate, and severe anxi-

ety, respectively [15]. The sensitivity and specificity of this scale are 89% and
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82%, respectively [13].

2.3. Statistical Analysis

Descriptive statistics were used to describe the participants’ characteristics and
behaviours. The y* test or Fisher's exact test was used to examine factors associ-
ated with depression and anxiety during pregnancy. In addition, a multiple lo-
gistic regression analysis using the method of increasing variables (likelihood ra-
tio) was conducted, with the presence or absence of depressive and anxiety symp-
toms among pregnant women as the dependent variable and participants’ char-
acteristics and behaviours as independent variables.

All statistical analyses were performed using the SPSS Statistics software (ver-
sion 27.0; International Business Machines Corporation, NY, USA). The statis-

tical significance level was set at 5%.

2.4. Ethical Considerations

This study was approved by the Ethics Committees of University A (approval
number: 2022-076), Hospital B (2022-1), and Hospital C (5648). All participants
were informed about the study. Consent was obtained by submitting the online

questionnaire and responding to the check-in consent box.

3. Results

Of the 312 pregnant women approached, 159 (51.0%) agreed to participate in
our study. The analysis included 157 (50.3%) participants, excluding two who

reported < 22 weeks of gestation.

3.1. Characteristics of Participants

The participant characteristics are presented in Table 1.

In this study, the mean age of the 157 pregnant women was 32.18 + 5.31 years;
94 were primiparas (59.9%), 147 (93.6%) were married, 77 (49.0%) reported fi-
nancial concerns, and 22 (14.0%) had a history of mental illness.

3.2. Depression and Anxiety

Of the 157 participants, 74 (47.1%) with scores of =5 reported more than mild
depressive symptoms on the PHQ-9 and 56 (35.7%) with scores of =5 reported
more than mild anxiety symptoms on the GAD-7 (Table 2). In this study, 47.1%
of the participants scored > 5 while 14.6% of the participants scored > 10 on the
PHQ-9 scale. Furthermore, 35.7% of the participants in this study scored = 5 on
the GAD-7 scale.

3.3. Behaviour

The behavioural methods used by the participants are summarised in Table 3. In
this study, 90 women (57.3%) were engaged in some form of “exercise”, 55

(35.0%) were engaged in “exercise at home”, and 78 (49.7%) were engaged in
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Table 1. Participant characteristics (= 157).

Variable

n(%); mean + SD

Gestational weeks

Age (years)

Delivery history

Marital status

Financial concerns

Infertility treatment

Complications in pregnancy

History of mental illness

Changes in work patterns due to the COVID-19 pandemic

Partner telecommuting due to the COVID-19 pandemic

Decreased support due to the COVID-19 pandemic

Postpartum support

Second trimester

Third trimester

Primiparas

Multiparous

Unmarried

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

60 (38.2)
97 (61.8)
32.18 +5.31
94 (59.9)
63 (40.1)
10 (6.4)
77 (49.0)
49 (31.2)
27 (17.2)
22 (14.0)
27 (17.2)
25 (15.9)
134 (85.4)
26 (16.6)

Table 2. Severity of depression (PHQ-9) and anxiety symptoms (GAD-7) (1= 157).

Severity Score n (%)
None-minimal 0-4 83 (52.9)
Mild 5-9 51 (32.5) ]
D[ePPIer(;fig(]n Moderate 10-14 13 (8.3) Ly
Moderately severe 15-19 5 3.2)
Severe 20 - 27 5 (3.2) J
Minimal 0-4 101 (64.3)
Anxiety Mild 5-10 41 (26.1)
[GAD-7] Moderate 10-14 9  (5.7) - 56 (35.7)
Severe 15-21 6 (3.8)

Note: Abbreviations: PHQ-9 = Patient Health Questionnaire-9, GAD-7 = General Anxie-

ty Disorder-7.

“exercise outside the home”. In addition, 147 women (93.6%) were engaged in

“letting the sun in”, and 134 women (85.4%) were engaged in “hobbies or mood

swings”.

3.4. Participants’ Characteristics Associated with Depression and

Anxiety

Table 4 lists the results of the y* test or Fisher s exact test for participant charac-

teristics associated with depression and anxiety symptoms. “History of mental
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Table 3. Participant behaviours (22 = 157).

n (%)
Variable
Yes No
Regular life 140 (89.2) 17 (10.8)
Getting enough sleep 152 (96.8) 5 (3.2)
Early to bed and early to rise 132 (84.1) 25 (15.9)
Three meals a day 142 (90.4) 15 9.6)
Nutritional balance 147 (93.6) 10 (6.4)
Frequent hand washing 150 (95.5) 7 (4.5)
Alcohol disinfection 136 (86.6) 21 (13.4)
Frequent ventilation 138 (87.9) 19 (12.1)
Getting information about COVID-19 109 (69.4) 48 (30.6)
Going out to avoid crowds 120 (76.4) 37 (23.6)
Communication with partner 152 (96.8) 5 (3.2)
Communication with family members 144 (91.7) 13 (8.3)
Getting support 111 (70.7) 46 (29.3)
Letting the sun in 147 (93.6) 10 (6.4)
Exercise 90 (57.3) 67 (42.7)
Exercise at home 55 (35.0) 102 (65.0)
Exercise outside the home 78 (49.7) 79 (50.3)
Hobbies or mood swings 134 (85.4) 23 (14.6)
Table 4. Participant characteristics associated with depression and anxiety symptoms.
n (%) n (%)
Variable Depression symptom p-value Anxiety symptom p-value
None (n=83) Present (n=74) None (n=101) Present (n=56)
Gestational weeks
Second trimester 31 (51.7) 29 (48.3) 34 (56.7) 26 (43.3)
.813a 115a
Third trimester 52 (53.6) 45 (46.4) 67 (69.1) 30 (30.9)
Age (years)
<35 years 48  (47.5) 53 (52.5) 65 (64.4) 36 (35.6)
.072a .993a
<35 years 35 (62.5) 21 (37.5) 36 (64.3) 20 (35.7)
Delivery history
Primipara 49  (52.1) 45 (47.9) 44 (69.8) 19 (30.2)
.821a .238a
Multipara 34 (54.0) 29 (46.0) 57 (60.6) 37 (39.4)
Marital status
Married 80  (54.4) 67 (45.6)  .192b 98 (66.7) 49 (33.3)  .035b*
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Continued

Unmarried 3 (30.0) 7 (70.0) 3 (30.0) 7 (70.0)
Financial concerns

Yes 10 (37.0) 17 (63.0) 56 (70.0) 24 (30.0)
.070a .131a
No 73 (56.2) 57 (43.8) 45 (58.4) 32 (41.6)

Infertility treatment

Yes 29 (59.2) 20 (40.8) 33 (67.3) 16 (32.7)
.285a .595a
No 54 (50.0) 54 (50.0) 68 (63.0) 40 (37.0)

Complications in pregnancy

Yes 10 (37.0) 17 (63.0) 14 (51.9) 13 (48.1)
.070a .137a
No 73 (56.2) 57 (43.8) 87 (66.9) 43 (33.1)

History of mental illness

Yes 7 (31.8) 15 (68.2) 9 (40.9) 13 (68.2)
.033a* .013a*
No 76 (56.3) 59 (43.7) 92 (68.1) 43 (43.7)

Changes in work patterns due to the COVID-19 pandemic
Yes 12 (44.4) 15 (55.6) 13 (48.1) 14 (51.9)
.335a .054a
No 71 (54.6) 59 (45.4) 88 (67.7) 42 (32.3)
Partner telecommuting due to the COVID-19 pandemic
Yes 13 (52.0) 12 (48.0) 13 (52.0) 12 (48.0)

925a .160a
No 70  (53.0) 62 (47.0) 88 (66.7) 44 (33.3)

Postpartum support
Yes 74 (55.2) 60 (44.8) 88 (65.7) 46 (46.0)

.101a 313a
No 8 (36.4) 14 (63.6) 12 (54.5) 10 (45.5)

Decreased support due to the COVID-19 pandemic
Yes 10 (38.5) 16 (61.5) 15 (57.7) 11 (42.3)

115a A455a
No 72 (55.4) 58 (44.6) 85 (65.4) 45 (34.6)

Note. a: }* test, b: Fisher s exact test, *p < .05.

illness” was found to be a significant characteristic among participants for both
depression (p = .033) and anxiety (p = .013). Anxiety was found to be significant

for those who were “unmarried” (p = .035).

3.5. Behaviours Associated with Depression and Anxiety
Symptoms

Table 5 lists the results of the y* test or Fisher's exact test for the behaviours as-

sociated with depression and anxiety symptoms among pregnant women. “Ex-

posure to sunlight” (p = .047), “exercise” (p = .006), “exercise at home” (p

=.020), “exercise outside the home” (p = .002), and “hobbies and mood swings”

(p = .020) were found to be significantly associated with depression symptoms
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Table 5. The behaviors associated with depression and anxiety symptoms among pregnant women.

n (%)
Variable Depression symptom p-value Anxiety symptom p-value
None (n=83) Present (n=74) None (n=101) Present (n=56)
Regular life
Yes 76  (54.3) 64 (45.7) 92 (65.7) 48 (34.3)
.307a .299a
No 7 (41.2) 10 (58.8) 9 (52.9) 8 (47.1)
Getting enough sleep
Yes 82  (53.9) 70 (46.1) 99 (65.1) 53 (34.9)
.189b .248b
No 1 (20.0) 4 (80.0) 2 (40.0) 3 (60.0)
Early to bed and early to rise
Yes 73 (55.3) 59 (44.7) 87 (65.9) 45 (34.1)
.160a .343a
No 10 (40.0) 15 (60.0) 14 (56.0) 11 (44.0)
Exposure to sunlight
Yes 81 (55.1) 66 (44.9) 97 (55.1) 50 (44.9)
.047b* .169b
No 2 (20.0) 8 (80.0) 4 (20.0) 6 (80.0)
Three meals a day
Yes 76  (53.5) 66 (46.5) 92 (64.8) 50 (35.2)
.613a .713a
No 7 (46.7) 8 (53.3) 9 (60.0) 6 (40.0)
Nutritional balance
Yes 78 (53.1) 69 (46.9) 95 (64.6) 52 (35.4)
1.000b .745b
No 5 (50.0) 5 (50.0) 6 (60.0) 4 (40.0)
Frequent hand washing
Yes 80 (53.3) 70 (46.7) 96 (64.0) 54 (36.0)
.708b 1.000a
No 3 (42.9) 4 (57.1) 5 (71.4) 2 (28.6)
Alcohol disinfection
Yes 72 (52.9) 64 (47.1) 88 (64.7) 48 (35.3)
.962a .803a
No 11 (52.4) 10 (47.6) 13 (61.9) 8 (38.1)
Frequent ventilation
Yes 75 (54.3) 63 (45.7) 89 (64.5) 49 (35.5)
316a .909a
No 8 (42.1) 11 (57.9) 12 (63.2) 7 (36.8)
Getting information about COVID-19
Yes 57 (52.3) 52 (47.7) 72 (66.1) 37 (33.9)
.829a .497a
No 26 (54.2) 22 (45.8) 29 (60.4) 19 (39.6)
Going out to avoid crowds
Yes 67 (55.8) 53 (44.2) .180a 79 (65.8) 41 (34.2) 479
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Continued
No 16 (43.2) 21 (56.8) 22 (59.5) 15 (40.5)
Communication with partner
Yes 82  (53.9) 70 (46.1) 100 (65.8) 52 (34.2)
.189b .055b
No 1 (20.0) 4 (80.0) 1 (20.0) 4 (80.0)
Communication with family members
Yes 79 (54.9) 65 (45.1) 93 (64.6) 51 (35.4)
.096a 1.000b
No 4 (30.8) 9 (69.2) 8 (61.5) 5 (38.5)
Exercise
Yes 56 (62.2) 34 (37.8) 62 (62.2) 28 (37.8)
.006a** .167a
No 27 (40.3) 40 (59.7) 39 (40.3) 28 (59.7)
Exercise at home
Yes 36 (65.5) 19 (34.5) 44 (65.5) 11 (34.5)
.020a* .003a**
No 47 (46.1) 55 (53.9) 57 (46.1) 45 (53.9)
Exercise outside the home
Yes 51 (65.4) 27 (34.6) 53 (65.4) 25 (34.6)
.002a** .347a
No 32 (40.5) 47 (59.5) 48 (40.5) 31 (59.5)
Hobbies and mood swings
Yes 76 (56.7) 58 (43.3) 92 (56.7) 42 (43.3)
.020a* .006a**
No 7 (30.4) 16 (69.6) 9 (30.4) 14 (69.6)
Getting support
Yes 59 (53.2) 52 (46.8) 73 (65.8) 38 (34.2)
Illa .560a
No 24 (52.2) 22 (47.8) 28 (60.9) 18 (39.1)

Note. a: }* test, b: Fisher's exact test, * p < .05, ** p < .0l.

among pregnant women, while “exercise at home” (p = .003) and “hobbies and

mood swings” (p = .006) were significantly associated with anxiety symptoms.
The results of the multivariate logistic regression analysis are presented in Ta-

ble 6. Factors associated with depression included a “history of mental illness”

»  «

and “exercise outside the home”. “History of mental illness” was a risk factor
(odds ratio [OR]: 3.279, 95% confidence interval [CI] for OR: 1.202 - 8.946),
while “exercise outside the home” was a protective factor against depression
among pregnant women during the COVID-19 pandemic. The odds ratio of
having depressive symptoms was 0.332 (95% CI: .168 -.652) for pregnant women
who were committed to “exercise outside the home”. Factors associated with
anxiety were being “unmarried”, having a “history of mental illness”, and en-
gaging in “exercise at home”. Being “unmarried” (OR: 6.146, 95% CI: 1.418 -
26.637) and having a “history of mental illness” (OR: 3.981, 95% CI: 1.489 -

10.644) were risk factors, while “exercise at home” was a protective factor for
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Table 6. Results of multivariate logistic regression analysis of the factors associated with depression and anxiety symptoms.

Variable B

Depression Symptoms

History of mental illness 1.118
Exercise outside the home -1.104
Anxiety Symptoms
Unmarried 1.816
History of mental illness 1.382
Exercise at home -1.230

0Odd’s Ratio 95% Confidence

SE Wald df -value

p (OR) Interval for OR
512 5.377 1 .020 3.279 1.202 - 8.946
.345 10.215 1 .001 0.332 .168 - .652
.748 5.889 1 .015 6.146 1.418 - 26.637
502 7.584 1 .006 3.981 1.489 - 10.644
416 8.746 1 .003 0.292 129 - .661

Note: OR and 95% Confidence Interval for OR derived from a multivariate logistic regression model. Abbreviations: B = unstan-
dardized coefficient, SE = standard error of the mean, Wald = Wald test, df'= degree of freedom.

anxiety in pregnant women during the COVID-19 pandemic. The odds ratio of
having anxiety symptoms was .292 (95% CI: .129 - .661) for pregnant women

who were committed to “exercise at home”.

4. Discussion

In the present study, 47.1% of the participants scored = 5 while 14.6% of the par-
ticipants scored > 10 on the PHQ-9 scale. Previous studies have reported that
25.8 to 48.7% pregnant women scored PHQ-9 scores > 5, while 5.3% to 59.2%
scored PHQ-9 scores > 10 during the COVID-19 pandemic [16]-[26]. Further-
more, 35.7% of the participants in the present study scored = 5 on the GAD-7
scale. In a systematic review of the effects of the COVID-19 pandemic, the rate
of anxiety symptoms among pregnant women was 34% - 40% [4] [27]. Thus, the
depression and anxiety levels of the participants in the present study did not dif-
fer from those reported in previous studies.

In this study, “exercise outside the home” was found to be a protective factor
against depression among pregnant women during the COVID-19 pandemic. A
lack of or decreased exercise has been reported as a risk factor for depression [18]
[22] [28] [29], but not a protective factor against depression among pregnant
women during the COVID-19 pandemic. Therefore, this result is significant.
Light exercise outside the home, such as walking, may have had a protective ef-
fect against depression among pregnant women during the COVID-19 pan-
demic. Recommending exercise to pregnant women without exercise restrictions
may help prevent depression.

Exercise at home was a protective factor against anxiety among pregnant
women during the COVID-19 pandemic. For pregnant women with concerns
regarding infection during outdoor activities during the COVID-19 pandemic,
exercising inside their homes may have been reassuring. Lebel et al reported
that anxiety symptoms among pregnant women during the COVID-19 pan-

demic decreased when they engaged in extensive physical activity [30]. However,
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pregnant women who can exercise may include those without physical compli-
cations or abnormalities during pregnancy. Therefore, this result should be in-
terpreted with caution.

In addition, 71.6% of pregnant women reported not exercising in the post-
pandemic era [22] and 61.8% of pregnant women reduced their physical activity
during the lockdown [31]. In this study, 42.7% of pregnant women did not en-
gage in exercise, and 50.3% did not engage in outdoor exercise; these percent-
ages were smaller than those in previous studies. This might be because the pre-
sent study was conducted in the “8" wave” of the COVID-19 pandemic, just be-
fore the disease became a category 5 infectious disease and the threat of infection
eased. In addition, 30.6% of pregnant women continued to exercise at home
compared with 8% of non-pregnant women in the early stages of the COVID-19
pandemic [32]. In the present study, 35.0% of the participants exercised at home,
a percentage similar to that reported in a previous study. This is likely because
pregnant women behave independently of the idea of having a healthy life with
their foetuses.

A history of mental illness was a risk factor for depression and anxiety among
pregnant women during the COVID-19 pandemic. It has also been reported as a
risk factor for depression among pregnant women during [33] [34] [35] [36]
[37] and before the pandemic [38] in previous studies. In addition, being “un-
married” was a risk factor for anxiety among pregnant women during the
COVID-19 pandemic. Pregnant women with a single/divorced/widowed marital
status were reported to have a higher risk of anxiety than married pregnant
women during the COVID-19 pandemic in a previous study [22]. Although the
odds ratio in this study was higher than in previous studies, unmarried pregnant
women had a higher risk of anxiety than married pregnant women, and the
presence of a husband was thought to alleviate pregnant women’s anxiety.

Thus, our study revealed risk and protective factors associated with depression
and anxiety among pregnant women during the COVID-19 pandemic. These
results may be useful in providing psychological support to pregnant women
following the COVID-19 outbreak.

5. Limitations

This study has two limitations. First, we did not examine the relationship be-
tween pregnant women’s behaviours and exercise limitations. Second, we did
not examine the exercise content of pregnant women, such as exercise type, in-
tensity, frequency, or duration. Therefore, future studies can explore the poten-

tial individual differences in their perception of exercise.

6. Conclusion

In the present study, a history of mental illness was found to be a risk factor for
depression and anxiety among pregnant women during the COVID-19 pan-

demic, whereas unmarried status was a risk factor for anxiety. In contrast, out-
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door and indoor exercises were protective factors against depression and anxi-
ety, respectively. Therefore, exercise may have protected pregnant women from
depression and anxiety during the COVID-19 pandemic. Encouraging exercise
may help maintain the mental health of pregnant women who do not have exer-

cise restrictions.
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