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The prevalence of mental health problems among antenatal women has
escalated during the COVID-19 pandemic compared to the pre-pandemic
period. Physical activity palys role to reduce depression and anxiety, which
required to be studied further. This study aimed to assess the association
between physical activity with depression and anxiety among antenatal

women during the COVID-19 pandemic. This cross-sectional study applied

convenience sampling to recruit 544 antenatal women from March to June
Keywords: 2021. Questionnaires including the Edinburgh postnatal depression scale
(EPDS), state-trait anxiety inventory (STAI), and pregnancy physical

Anxiety activity questionnaire (PPAQ) were distributed via social media to determine
COVID719 the prevalence of depression, anxiety, and physical activity level. Data were
Depression analysed using descriptive statistics, chi-square, mann-whitney, and kruskal
Physical activity wallis tests. Out of 544 antenatal women, 24.1% of them had depressive
Pregnancy symptoms and 82.4% had anxiety. Only 12.1% of the women were

sufficiently active during the pandemic. There was no association between
physical activity, depression, and anxiety. The high prevalence of depression
and anxiety during the COVID-19 pandemic among Malaysian antenatal
women underscores the urgent need for addressing this public health burden.
Interventions to alleviate the symptoms should include strategies beyond
physical activity, for example, a mobile application or telephone-delivered
social support that is made easily accessible throughout the pandemic.
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1. INTRODUCTION

Pregnancy is well-known as a period of extreme change, either physically or emotionally. Some
women are predisposed to a high risk of developing mental health problems such as depression and anxiety
during the antenatal period [1]. The onset of depression and anxiety during pregnancy does not only affect
the normal function of mothers as an individual, it may also influence birth outcomes and subsequently affect
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a child’s growth and development. Worse still, the women may suffer from postpartum depression [2]. In the
literature, children of mothers with depression or anxiety have been shown to manifest epigenetic changes
that underlie certain developmental origins of vulnerability to disease, such as diabetes. The placenta plays a
vital role in controlling the exposure of the foetal brain to hormones and neurotransmitters. Altered function
of the placenta has been reported among mothers who are anxious or depressed and it can affect brain
development [3].

The emerging COVID-19 pandemic has led to an increase in the prevalence of depression and
anxiety among pregnant women as highlighted in many studies [4]-[6]. For instance, Wu et al. [4] reported
that pregnant women assessed after the COVID-19 pandemic outbreak was declared as a pandemic showed a
significantly higher score of depressive symptoms (40.7%) when compared with those who were assessed
before (15.0%). Similarly, the prevalence of anxiety among antenatal women also increased from a baseline
of 29% to 72% during the COVID-19 pandemic [7]. Studies showed that pregnant women are at higher risk
of depression and anxiety during the pandemic are due to limited access to healthcare providers, unsafe
hospital environment, the fear of being infected if they go outside, and other drastic changes in their daily
lives brought on by the COVID-19 pandemic [1], [7]-[10].

It is well documented that good social support, sufficient sleep, and regular physical activity are
associated with lower mental distress and better mental health among pregnant women [7]. Pregnant women
without contraindication are recommended to stay physically active throughout their pregnancy as regular
exercise is beneficial to their health. A recent study reported a 67% of reduction in the odds of antenatal
depression by performing regular physical activity [11]. This was further supported by an online survey
conducted by Davenport et al. [7] in which pregnant women who engaged in at least 150 minutes of
moderate-intensity physical activity during the COVID-19 pandemic reported significantly lower rates of
anxiety and depression compared to those who did not.

Notwithstanding, the public health measures by the Malaysian governments to curb the spread of the
novel SARS-CoV-2 virus had caused major lifestyle changes among the general population [12]. In
Malaysia, there was a series of movement control order (MCO). The first series of lockdown was from 18
March 2020 until 3 May 2020 and followed by repeated series until the end of 2021 [13]. The lockdowns
resulted in 36.3% of Malaysians with reduced physical activities [12]. In addition, in the urban and suburban
areas, flats are common residential and there is limited space within the house. Moreover, one house might
have as many as five or more households [14]. Culturally and due to financial burden, some live as an
extended family within a small house. All these factors may have an impact on the emotions and physical
activities of pregnant mothers, particularly during the lockdown This overcrowding, other than spreading the
virus, exacerbates the emotional impact of COVID-19 on pregnant mothers. Consequently, for risk
communication with the public, the Ministry of Health Malaysia works in hand with the Malaysian national
security council (NSC) to inform on the daily updated information about COVID-19 via social media [13].
But, for the emotional and feasibly, the physical activity for antenatal mothers, a key management to reach
the community is needed to reduce possible risk of suicide.

However, the prevelance of depression and anxiety among pregnant women in Malaysia during
COVID-19 pandemic is unknown. Furthermore, there is limited data on whether physical activity is
associated with depression and anxiety among Malaysian pregnant women, especially during the COVID-19
pandemic. Hence, this online survey aimed to assess the association of physical activity with the levels of
depression and anxiety among pregnant women during the COVID-19 pandemic. The results of this study
help the policy makers to initiate relevant strategies and intervention (such as health education) for maternal
mental health during the pandemic. The findings cater for the need of the developing countries to focus on
important interventions, particularly on the emotional aspects for maternal mental health during the
pandemic.

2. RESEARCH METHOD

A cross sectional study design was used to assess the association between depression, anxiety, and
physical activity among pregnant women during the COVID-19 pandemic. The sample size was calculated
using OpenEpi with a 77.5% of the anticipated frequency of anxiety, 5% confidence limits, and 95%
confidence level, the required sample size was 268. In order to address potential non-response, the sample
size was inflated by 100% [15], resulting in a sample size of 536 antenatal women. A total of 544 pregnant
women were recruited across Malaysia via different platforms of social media to complete an online survey.
The inclusion criteria for the participants were: i) Women who are/had been pregnant during the COVID-19
pandemic; ii) Malaysian; iii) Currently staying in Malaysia; and iv) Age between 18 to 45. Pregnant women
with a known history of psychiatric problems, those who were single mothers, with obstetrics or medical
complications were excluded from the study.
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The self-administered questionnaire consisted of four parts: Part A, B, C, and D. Part A captured
sociodemographic data such as age, race, religion, state, number of pregnancies, occupational status, monthly
salary, and marital status. Part B assessed the depressive symptoms by using the Malay version of the
Edinburgh depression scale (EPDS). The EPDS was developed by Cox et al. [16] and consisted of ten items
rated on a four-point Likert scale ranging from 0 (never) to 3 (always). Part C evaluated the presence and
severity of the anxiety state (how anxious a person is feeling at a particular moment) and trait (how prone a
person is to anxiety) using the validated Malay version of the state trait anxiety inventory (STAI) [17]. It
consists of 40 questions on a four-point Likert scale ranging from 1 to 4 with equal numbers of questions
assessing both the state and trait subscales. Part D measured the level of physical activity among pregnant
women during the COVID-19 pandemic using the validated Malay version of the pregnancy physical activity
questionnaire (PPAQ) [18]. The questionnaire was developed by Chasan et al. [19] and evaluated the time
spent by participants on 32 activities, including household or caregiving (13 activities), occupational (five
activities), sports or exercise (eight activities), transportation (three activities), and inactivity (three
activities). All data were analysed using the IBM SPSS version 24.

Upon obtaining ethical approval from the IIUM research ethical committee (IREC2021-KON/62),
the survey link was shared publicly via social media platforms such as WhatsApp, Facebook, Instagram, and
Twitter. The participants were informed about the study purpose and provided with online informed consent.
All information about the study, consent form, and the questionnaire were distributed in Google Form.

3. RESULTS

This study achieved a response rate of 100% with complete responses from 544 participants. The
participants were aged between 20 and 45 years, with a mean (SD) of 31.7 (4.7). The majority of them were
Malays [97.1% (n=528)] and Muslim [98.5% (n=536)]. Out of 544 participants, 32.2% (n=175) of the
pregnant women were primigravida, 55.9% (n=304) were multigravida, and 11.9% (n=65) were grand-
multigravida.

A total of 78.9% (n=429) of the participants were employed. Approximately half (n=263, 48.3%) of
the participants were from the middle 40 income group. Of all the participants, 89.5% (n=487) of them were
married and living together. Table 1 shows the sociodemographic background of the participants.

Table 1. Sociodemographic background

Variable Category n %
Race Malay 528 97.1
Chinese 6 11
Indian 4 0.7
Others 6 11
Religion Muslim 536 985
Hindu 4 0.7
Christian 2 0.4
Buddhist 2 0.4
Number of pregnancies  Primigravida 175 322
Multigravida 304 559
Grand multipara 65 119
Occupational status Employed 429 78.9
Unemployed 115 211
Monthly salary <RM 4850 217 399
RM 4851 — RM 10 970 263 483
>RM 10 971 64 1138
Marital status Married and living together 487  89.5
Married but living apart 57 105

Table 2 shows the prevalence of depression, anxiety, and the level of physical activity. Among the
544 antenatal women, 24.1% had depressive symptoms, while 75.0% to 82.4% had a high level of anxiety.
The level of physical activity shows that only 12.1% of antenatal women were sufficiently active during the
COVID-19 pandemic. The association between depression, anxiety, and physical activity was tested using
Chi-Square. Based on Table 3, there was no association between depression and anxiety with physical
activity among antenatal women during the COVID-19 pandemic (p>0.05).
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Table 2. Prevalence of depression and anxiety and physical activity

Variable Category n %
Depression Depression 131 241
No depression 413 759
State anxiety No/low 5 0.9
Moderate 91  16.7
High 448 824
Trait anxiety No/low 8 15
Moderate 128 235
High 408 75.0

Physical activity ~ Sufficiently active 66 12.1
Insufficiently active 478  87.9
Source: Primary data

Table 3. Association between depression and anxiety with physical activity
Physical activity
Insufficiently active (%)  Sufficiently active (%)

x2-statistic (df)  p-value

Depression  No depression 362 (87.7) 51 (12.3)
Depression 116 (88.5) 15 (11.5) 0.075 (1) 0.784
Anxiety No/low 5 (100) 0(0.0)
Moderate 84 (92.3) 7(71.7) 2.825(2) 0.243
High 389 (86.8) 59 (13.2)

Source: Primary data

4. DISCUSSION

In this study, 24.1% of antenatal women showed depressive symptoms. This finding is consistent
with previous studies in Belgium and China in which 25.3% and 29.6% of the antenatal women surveyed had
depression during the COVID-19 pandemic [4], [20]. However, other studies from Turkey and Canada
reported a higher prevalence of depression with 35.4% and 37%, respectively [5], [21]. However, these two
studies were conducted in the early stages of the COVID-19 pandemic when there was still very limited
information on the spread of COVID-19 and a general lack of understanding of its infectivity [9]. In the
earlier phase of the pandemic, the number of daily cases and mortality was very high. Many countries
struggled with rapidly depleting medical resources with no vaccines or drugs were available at that particular
time. It was also unclear whether the global fight against the disease will be successful and if normal life can
ever be restored [22]. Such uncertainties have led to the increase of depressive symptoms among the general
population, especially antenatal women. Our study was conducted a year after the onset of the pandemic, at a
time when the vaccine is available. The prevalence of depression was two times higher than a Malaysian
study on depression among antenatal women that was conducted prior to the pandemic. In the cross-sectional
study that included 911 antenatal women, Nasreen et al. [23] reported that 12.2% of the women had
depressive symptoms.

In addition, this study also revealed that as high as 75.0% to 82.4% of antenatal women had a high
level of anxiety. Our result was higher compared to previous studies conducted in Canada and
Italy [1], [5], [7]. Davenport et al. [7] reported that 72% of antenatal women in Canada experienced moderate
to a high level of anxiety while Saccone et al. [1] stated that 68% of antenatal women in Italy had a high
level of anxiety. The difference in the prevalence could be attributed to the differences in culture, religion,
sociodemographic, and geographical backgrounds. All these factors may affect the way that women react and
adapt during the pandemic, thus the different results in the studies. Furthermore, the increasing number of
COVID-19 cases could also affect the women’s level of anxiety. They were more likely to become more
anxious if the cases kept on increasing in their country. Prior to the pandemic, only 8.4% of women in
Malaysia experienced symptoms of anxiety [23]. However, the prevalence reported in this study was ten
times higher. Therefore, this present study provided strong evidence that the COVID-19 pandemic has led to
an increased level of anxiety among antenatal women, likely stemming from excessive worries of COVID-19
transmission, movement restriction, lack of knowledge, and possible harms on the pregnancy [6], [24].

In terms of physical activity, this study found that only 12.1% of antenatal women were sufficiently
active (total physical activity of more than 600 minutes per week) during the COVID-19 pandemic.
Similarly, Davenport et al. [7] also found that only 23.5% of antenatal women in Canada met or surpassed
the recommended 150 min of moderate-intensity physical activity per week during the physical isolation
period set by the government. In addition, the level of physical activity was extremely low than before the
pandemic in which between 52% to 65.7 % of antenatal women were sufficiently active according to three
studies [26]-[28]. The main reason behind the reduced activity could be the need to limit movement and to
maintain social distancing to curb the spread of the COVID-19 pandemic. Any outdoor physical activities
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that involve mass gatherings such as sports and social activities were also restricted, further restricting
antenatal women from performing physical activity, hence the low level of physical activity recorded.

It is well established that antenatal women who engaged in regular physical activity have better
mental health and they are also less likely to experience depression or anxiety [5], [7], [25]-[28]. However,
this present study was unable to support these findings. Our result did not detect any association between
physical activity and anxiety symptoms. Possible reasons for the contradicting finding could be due to the
fact that this study was conducted during the COVID-19 pandemic, during which everyone must comply with
movement restrictions. People are not allowed to go to the gym or any recreational areas to perform physical
activity. Antenatal women especially feel extreme anxiety to meet other people due to the fear of being
infected, thus resulting in a low level of physical activity and a high level of anxiety. At the same time,
antenatal women would be more inclined to spend more time indoors. Indoor activities including household
chores, child care, and other activities at home could also attribute to an increased risk of depressive
symptoms during the antenatal period, unlike outdoor physical recreational activities [29], [30].
Subsequently, the reduced time of outdoor physical activity may increase the risk of depression and anxiety
among antenatal women.

5. CONCLUSION

COVID-19 pandemic has contributed to an increased prevalence of depression and anxiety among
antenatal women. Even among antenatal women who were physically active, preventive measures taken
during the movement-controlled order (MCQO) in Malaysia to curb the spread of COVID-19 have caused
them to limit their outdoor activities. While they could continue with indoor activities, it might not convey
the same impact in reducing the symptoms of depression and anxiety as compared to outdoor activities. A
prolonged period of self-quarantine and work from home during MCO might have further limited any
positive impact of indoor physical activities in reducing depression and anxiety among antenatal mothers.
Therefore, healthcare practitioners such as nurses must consider other interventions beyond physical activity
that can reduce depression and anxiety during the pandemic. For instance, digital intervention such as mobile
application, telephone-delivered or online-based social support can be made accessible for antenatal women
throughout the pandemic.

Some limitations in terms of sample bias may arise from this study due to the use of convenience
sampling in the distribution of online surveys. As a cross-sectional study, the findings obtained cannot be
generalised to the whole population. Thus, larger sample size is needed, ideally via a random sampling
method, to obtain more accurate data on the physical activity, depression, and anxiety among antenatal
women during the COVID-19 pandemic. Lastly, a qualitative study is warranted to obtain a deeper
understanding of the insights of antenatal women regarding their experiences of dealing with depression or
anxiety.
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