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Abstract 

Objective: To study the change in trend of antenatal mental health and associated factors among a cohort of 
pregnant women during the second wave of COVID-19 using Hospital Anxiety and Depression Scale (HADS). Previous 
study using the same scale, during the first wave reported a higher prevalence of anxiety and depression.

Results: A descriptive cross-sectional study was carried out at the two large maternity hospitals in Colombo, Sri 
Lanka: Castle Street Hospital for Women (CSHW) and De Soysa Hospital for Women (DSHW). Consecutively recruited 
311 women were studied. Out of which, 272 (87.5%) were having uncomplicated pregnancies at the time of the 
survey and 106 (34.1%) were either anxious, depressed, or both. Prevalence of anxiety was 17.0% and depression 
27.0%. Overall, continuing COVID-19 pandemic increased antenatal anxiety and depression. The trend was to aggra-
vate depression more intensively compared to anxiety in this cohort of women studied. Special support is needed for 
pregnant mothers during infectious epidemics taking more attention to antenatal depression.
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Introduction
There is a dearth of studies on continuous surveillance 
exploring the sustained impact on mental health due to 
the COVID-19 pandemic in pregnancy. Current evidence 
suggests that the burden of mental illnesses on pregnancy 
outcomes is significant [1–3]. The psychological impact 
among pregnant women in this population during the 
first wave managed with strict mitigation measures was 
published earlier [4]. A Sri Lankan study in 2013 has 
reported a 16.2% prevalence of antenatal depression [5]. 
Other than that, mental health among the general popu-
lation in Sri Lanka has not been studied so far. Another 

study evaluating healthcare providers’ perspectives on 
maternal mental health showed a lack of application of 
knowledge into practice [6].

Pregnancy comprises profound physiological changes 
and a stressor mechanism on the inflammatory sys-
tem [7]. Due to the weakened immune system, preg-
nant women are classified as a vulnerable population to 
contract COVID-19 [8]. In addition, pregnancy might 
be associated with psychological morbidity including 
anxiety and depression. These could be related, but not 
limited to placental hormones, which are considered as 
stress triggers [9]. With increasing gestational age, levels 
of these hormones also increase significantly leading to 
trimester-dependent changes in the mental well-being 
of pregnant women [10]. Countries with socio-demo-
graphic profiles similar to Sri Lanka like Bangladesh and 
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Iran have also reported similar findings recently [11, 
12]. Iranian study has shown rising anxiety scores in the 
third trimester of pregnancy. Another study from Japan 
has highlighted that concerns about household finances 
and social support due to lockdown could become tar-
gets for interventions among pregnant women to allevi-
ate their mental breakdown [13]. None of the studies has 
re-evaluated the mental health status of their pregnant 
women with each wave or changing mitigation measures 
of COVID-19 which is the main strength of the present 
study.

The impact of the COVID-19 pandemic on the coun-
try’s antenatal care delivery was significant [14]. This 
study is unique in that, it was conducted during the 
second wave of increased infections when Sri Lanka 
responded differently with no lockdown, presenting the 
trend of psychological impact among a cohort of preg-
nant women in Colombo, Sri Lanka.

Main text
Method
Design and setting
A descriptive cross-sectional study was carried out at 
the two large maternity hospitals in Colombo, Sri Lanka: 
Castle Street Hospital for Women (CSHW) and De Soysa 
Hospital for Women (DSHW). Both of these hospitals 
are the two main public maternity hospitals in the Capi-
tal, Colombo, Sri Lanka. The approximate annual deliv-
ery rate in CSHW is 11000 livebirths and that of DSHW 
is 8000. DSHW and CSHW are the first maternity hos-
pitals situated in Sri Lanka and that they are considered 
model institutions [15, 16].

Inclusion/exclusion criteria
All antenatal women attending the antenatal clinics dur-
ing the second wave of the COVID-19 pandemic (Octo-
ber and November-2020), were invited to participate. 
Women who were having a pre-diagnosed psychiatric 
illness, intrauterine fetal demise, history of drug abuse, 
diagnosed fetal anomaly, and suspected or confirmed 
COVID-19 infection were excluded.

Sample size calculation
The sample size was calculated using sample size formula 
for cross-sectional studies with a qualitative variable [17]. 
Type of 1 error of 5% (d), 1.96 as standard normal deviate 
(Z) and previous prevalence of depression of 19.5% (p) [4] 
were used yielding a minimum sample size of 242 preg-
nant women.

Methodology
The study instrument was a self-administered question-
naire with two sections. Section 1 assessed demographic 

and other details potentially affecting their psycho-
logical status (loss of income, loss of residence, getting 
quarantined, close contacts with COVID-19, and preg-
nancy complications). Section 2 was the locally validated 
version of the Hospital Anxiety and Depression Scale 
(HADS) [18]. HADS is a valid and reliable 14-item self-
assessment tool to assess the states of anxiety and depres-
sion in an outpatient hospital clinic setting [19]. There 
are seven items for anxiety and depression separately, 
each item rated on a four-point scale. Scoring for each 
item ranges from zero to three, with three denoting the 
highest anxiety or depression level. The scoring method 
is described in the HADS tool [20]. There are three scor-
ing categories: 0 to 7—Normal; 8 to 10—Borderline and 
11 to 21—Abnormal. A total score of ≥ 8 out of 21 (Bor-
derline and Abnormal cases) on the depression or anxiety 
scale was taken as positive for anxiety or depression [20]. 
For the current study, a Tamil translation was produced 
after expert forward and backward translation.

Analysis
Descriptive statistics were used to summarise nominal 
data. Anxiety and depression were calculated according 
to the responses for the questionnaires. Cross tabulations 
between the sociodemographic/clinical variables and 
the anxiety and/or depression were generated. Binary 
logistic regression was performed to see any significance 
between psychological disturbance (anxiety and depres-
sion) with the demographic and other details as outlined 
above. P-value < 0.05 was taken as statistically significant. 
Positive for anxiety and depression were taken as the pri-
mary outcome measure in this study.

Results
Conveniently recruited 311 pregnant women were 
studied from which 272 (74.3%) were having uncom-
plicated pregnancies at the time of the survey. Overall, 
the prevalence of anxiety was 17% (53/311) and depres-
sion was 27% (84/311). 106 (34.1%) were either anxious, 
depressed, or both (entire psychologically disturbed 
proportion) and 30–39  years age group had the highest 
psychological disturbance (53/106, 50.0%). Table 1 shows 
demographic characteristics, the prevalence of anxiety 
and depression among participants from two hospitals. 
The differences were not statistically significant between 
the two hospitals.

Details of the binary logistic regression showing asso-
ciation of anxiety and depression with demographic and 
clinical characteristics are summarised in Table  2. Age, 
parity, pregnancy complications, loss of income, COVID-
19 infection in family members, personal history of 
quarantine, and loss of residence were not significantly 
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associated with anxiety and depression. The actual num-
bers were small in each of these subcategories.

Discussion
This study was conducted to assess the sustained 
impact of the COVID-19 pandemic [during the sec-
ond wave at the end of 2020] on the perinatal psycho-
logical status among women with no proven COVID-19 
infection and to compare the trend of antenatal psy-
chological status with that of during the first wave. It 

was concluded that psychological disturbance among 
pregnant women studied was 34.1%. Out of these, 
17.0% were anxious and 27.0% were depressed respec-
tively. Our previous study conducted during the first 
wave [April 2020] showed 17.5% of anxiety and 19.5% 
of depression [4]. Therefore, the present study clearly 
shows a rising trend of antenatal depression (19.5% vs 
27%) from the first wave to the second wave of the pan-
demic. Anxiety remained high as in the first wave with 
no significant change (17.5% vs 17%).

Table 1 Demographic characteristics, prevalence of anxiety and depression among participants from two hospitals

* as measured by the Hospital Anxiety and Depression Scale (HADS). SD- Standard deviation; IQR- Interquartile range
# T test; ¥Mann–Whitney U test; ¶Chi-square test

Variable DSHW sample, n = 119 CSHW sample, n = 192 Total sample, N = 311 P values

Mean age (SD) in years 28.6 (6.5) 28.9 (5.0) 28.8 (5.7) 0.65#

Median parity (IQR) 2 (1–3) 2 (1–2) 2 (1–3) 0.3¥

Mean gestational age (SD) in weeks 25.1 (8.9) 23.4 (9.1) 24.3 (9.5) 0.1#

Prevalence of anxiety*, n (%) 20 (16.8) 33 (17.2) 53 (17.0) 0.9¶

Prevalence of depression*, n (%) 39 (32.8) 45 (23.4) 84 (27.0) 0.07¶

Table 2 Results of the binary logistic regression showing association of anxiety and depression with demographic and clinical 
characteristics

* age is presented with mean (SD). aOR Adjusted Odds Ratio, CI Confidence interval, SD Standard deviation, LKR Sri Lankan Rupees. Antenatal depression due to family 
history of COVID-19 infection was not computed due to small sample size

Variable (N = 311) n (%)* Antenatal anxiety Antenatal depression Antenatal anxiety/
depression status or 
both

P value

aOR (95% CI) p value aOR (95% CI) p value aOR (95% CI)

Age in years, mean (SD) 28.8 (5.6) 1.03 (0.96–1.09) 0.47 1.0 (0.95–1.06) 0.98 1.0 (0.95–1.06) 0.73

Parity

 Nulliparous 137 (44.0) 1.32 (0.63–2.80) 0.46 0.87 (0.46–1.63) 0.66 0.81 (0.62–1.07) 0.14

 Parous 174 (56.0)

Complications

 Medically complicated 38 (12.2) 1.3 (0.70–3.8) 0.25 1.5 (0.67–3.24) 0.33 1.88 (0.88–4.03) 0.10

Monthly income in LKR

  < 20,000 108 (34.7) 2.3 (0.39–13.90) 0.35 0.93 (0.19–4.6) 0.92 1.23 (0.30–5.12) 0.78

 20,000–49,999 151 (48.6) 1.0 (0.19–5.22) 0.99 1.8 (0.46–6.9) 0.40 1.41 (0.41–4.90) 0.59

  > 50,000 19 (6.1) 1.8 (0.38–8.62) 0.46 1.4 (0.36–5.07) 0.65 1.6 (0.48–5.29) 0.45

 Missing data 33 (10.6)

Employment status

 Employed 9 (31.8) 1.1 (0.28–4.56) 0.86 1.92 (0.66–5.57) 0.23 1.24 (0.42–3.71) 0.70

 Self employed 37 (11.9) 0.91 (0.41–2.00) 0.81 0.71 (0.36–1.41) 0.33 0.72 (0.38–1.37) 0.32

 Unemployed 156 (50.2) 0.97 (0.34–0.27) 0.91 0.84 (0.35–2.03) 0.69 0.8 (0.33–1.90) 0.61

 Missing data 19 (6.1)

Loss of income during the pandemic 51 (16.4) 0.6 (0.26–1.36) 0.22 0.93 (0.53–1.67) 0.80 0.85 (0.50–1.44) 0.54

Loss of residence due to the pan-
demic

10 (3.2) 1.13 (0.20–6.32) 0.89 2.7 (0.21–3.75) 0.86 0.46 (0.11–1.89) 0.28

Family history of COVID-19 infection 6 (1.9) 0.12 (0.01–1.18) 0.13 – – 0.55 (0.07–4.23) 0.56

Personal history of recent quarantine 10 (3.2) 9.4 (0.53–165.77) 0.13 0.73 (0.16–3.2) 0.67 4.6 (0.12–177.9) 0.41
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Several previous studies assessing antenatal anxi-
ety and depression among pregnant women without 
exposure to epidemics have reported similar higher 
prevalence [21–24]. None of the studies however con-
tinued assessment during a pandemic, reporting a 
trend. Depression and anxiety during pregnancy is 
major public health concern due to their high preva-
lence [25]. As noted above a Sri Lankan study has 
revealed a 16.2% prevalence of antenatal depression 
as measured by using Edinburgh Postnatal Depres-
sion Scale (EPDS) in a cohort of Sri Lankan pregnant 
women [5]. The present study has revealed a much 
higher (16.2% vs 27.0%) antenatal depression among 
non-COVID infected pregnant women. A recent meta-
analysis evaluating 74 studies has concluded an over-
all prevalence of anxiety was 42.0% and prevalence of 
depression was 25% during the COVID-19 pandemic 
[3]. An Iranian web-based survey in 2021 involving 
318 pregnant women has shown that 21% have preg-
nancy-related anxiety and 42.5% have depression [26]. 
A study from Qatar has revealed a high prevalence 
of antenatal anxiety and depression (34.4 and 39.2% 
respectively) [27]. Studies from South Asia have shown 
a similar higher prevalence [28–30]. All these studies 
were cross-sectional studies with no results of reas-
sessments. Therefore, our main strength if the present 
study is worsening psychological morbidity with con-
tinued exposure to the pandemic.

The COVID-19 pandemic has become a global concern 
and healthcare systems worldwide have been pushed to a 
breaking point in an attempt to deal with the pandemic. 
Compared to the previous infectious outbreaks, this pan-
demic has continued for many months giving rise to a 
global health and economic burden. This environment 
can cause sustained anxiety, depression, or psychological 
trauma [31, 32]. A Japanese study has demonstrated that 
the impact of household finance and poor social support 
due to the COVID-19 contributed to worsening psycho-
logical well-being [13]. Additionally, pandemic-related 
issues such as social distancing, isolation, and quarantine, 
as well as the social and economic fallout can also trig-
ger psychological mediators such as sadness, worry, fear, 
anger, annoyance, frustration, guilt, helplessness, loneli-
ness, and nervousness [33–35]. For pregnant women, 
these can add additional psychological burdens. Asso-
ciation of anxiety and depression with demographic and 
clinical characteristics (Table 2) was noted to be non-sig-
nificant. The actual sample sizes were small in each cat-
egory to yield a potential association.

In Sri Lanka, COVID- 19 stringency index was 100 
during the first wave with island-wide quarantine curfew 
and had dropped to nearly 30–50 during the second wave 
[36]. This study adds to the available literature regarding 

the significant rising trend of psychological morbidity 
during successive waves of the COVID-19. Policymakers 
can take necessary action to rectify these issues.

Conclusion
This study highlights that the COVID-19 pandemic 
showed a higher, mixed prevalence of anxiety and 
depression. The trend was to aggravate depression more 
intensively compared to anxiety in this cohort of women 
studied. Special support is needed for pregnant moth-
ers during infectious epidemics taking more attention to 
antenatal depression.

Limitations

• Non-probability sampling method.
• Small sample size.
• Hospital-based nature of the study in which preva-

lence cannot be determined.
• Cross-sectional study design in which cause and 

effect relationship cannot be built without a control 
arm.

• Self-reported nature (self-reported tools) of the 
responses which might be a reason for missing data.

• Inclusion of medically complicated pregnancies.
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