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Ab s t r Ac t
Background: The global pandemic of the novel coronavirus disease 2019 (COVID-19) has created a public health emergency straining the entire 
human race. The population of antenatal and postnatal women is subjected to additional anxiety and psychological stress due to issues related 
to the pandemic like the public health measures, such as quarantine, and anxiety about the health of the fetus.
Aim: To study the prevalence of depression and anxiety in antenatal and postnatal women during the COVID-19 pandemic.
Materials and methods: We have screened 300 women in a COVID-19 care center for psychological depression and anxiety. The Edinburgh 
postpartum depression scale (EPDS) and also a self-reported questionnaire with COVID-specific anxiety questionnaire with eight items related 
to the COVID -9 pandemic were answered in graded response scale from 1 to 5. The clinical records identifying high-risk factors along with 
EPDS score and anxiety response were analyzed. EPDS greater than 13 was suggestive of probable depression. Anxiety questions were analyzed 
according to the percentage of questions that have been marked as ’much’ and ’very much' responses.
Results: Among 300 women, the prevalence of depression was 43.3%. The anxiety question marked by 39% of women was about worries of 
the health of fetus graded as “very much” followed by that regarding the worries about delivery marked by 25.3% of women as very much.
Conclusion: The increased psychological distress among pregnant women irrespective of COVID-19 status is significant. The preventive mental 
health strategies should be integrated with antenatal and postnatal care of women during the pandemic.
Keywords: Anxiety, COVID-19, Depression, Edinburgh postpartum depression scale, Pandemic, Postpartum, Pregnancy.
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In t r o d u c t I o n
The global outbreak of novel coronavirus disease 2019 (COVID-19) 
has created a public health emergency worldwide since December 
2019.1 The threatening viral outbreak with enormous uncertainty 
spiking new information updates every minute puts an additional 
burden on the mental well-being of pregnant women.2

The pregnant state itself is prone to mental health problems like 
depression and anxiety with prevalence being 12% for depression 
and 13% for anxiety. The recent National Institute for Health and 
Care Excellence (NICE*) guidelines on antenatal and postnatal 
mental health highlighted the necessity of screening for the mental 
health issues of pregnant women.3

The prevalence of depression studied in the World Health 
Organization (WHO*) recent systematic review is 22%, which is 
significantly high compared to the developed nations of 10 to 
15% and represents the tip of the iceberg.4 The depression and 
anxiety in antenatal and postnatal women have been linked to 
the negative effects of mother-infant bonding and adverse effects 
on the development of the offspring in the form of learning 
disabilities.5–8

Recent meta-analyses by Dennis et  al. have estimated the 
prevalence of anxiety in pregnancy ranging from 8.5 to 15.2% 
prenatally, and 9.9% postnatally.9

The necessity of mental well-being during COVID-19* 
pandemic has been highlighted by WHO* and Centers for Disease 
Control and Prevention (CDC*). WHO has further stressed the 
importance of the integration of mental health needs into public 
health response.10
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The most commonly used measure to screen for a major 
depressive episode (MDE)* is Edinburgh postpartum depression 
scale (EPDS)*, a well-established, easy, and validated scale used 
globally. EPDS* evalautes the women's mental status for the past 
7 days & has been validated to screen depression in antenatal and 
postnatal period.11–13 

EPDS has high sensitivity and specificity for the diagnosis 
of postpartum depression. The English language version has an 
optimal threshold for screening postnatal depression with a cutoff 
score of more than 13 out of 30, which had a sensitivity of 86% and 
a specificity of 78%.11

Furthermore, many studies demonstrated that nearly 80% of 
depressive symptoms (EPDS score of 13 or higher) occur during 
pregnancy, rather than postpartum.
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A questionnaire specific to the COVID-19 situation was also 
given to them for self-score.14

This questionnaire included eight items related to the 
participant's COVID-19-related anxiety, as reflected in their 
perception of several aspects of the pandemic situation. The 
responses were marked from 1 (very little) to 5 (very much).14 The 
responses were analyzed in percentages.

Ethical Considerations
The study was approved (IEC-NWMH Project No. IEC- NWMH/
AP/2020/049) by the Institutional Ethics Committee and has been 
conducted as per Helsinki’s code of ethics.

Inclusion Criteria
• Antenatal patients and postnatal women with COVID-19-positive 

and negative status
• Women who consented to the study participation.

Exclusion Criteria
• Patients admitted for medical termination of pregnancy at first 

and second trimesters and ectopic pregnancy.
• Patients with a history of psychiatric illness.

Statistical Analysis
Outcome measures were evaluated in percentages and proportions. 
Data were entered in Microsoft Excel sheets. Qualitative and 
categorical variables were analyzed using Chi-square test and Fischer’s 
exact test. A p-value of <0.05 was accepted as statistically significant. 
For the presentation of variables, the mean and standard deviation 
was used. The data were analyzed with SPSS software version 25. 

re s u lts
A total of 300 participants have been enrolled in our study, among 
which 150 participants were tested COVID-19 positive and 150 
participants were COVID-19 negative. 

The EPDS cutoff of score  ≥13 was suggested as probable 
depression.

The prevalence of depression observed in our study is 43.3%. 
The prevalence among the COVID-positive women was 47.7%, 
and COVID-negative women was 52.3%. There was no statistically 
significant difference between the two groups. (p-value, 0.485) 
(Table 1).

An eight items questionnaire checking the women's COVID-19-
related anxiety as depicted in their perception of several aspects 
of the situation has been studied by Taubman-Ben-Ari et al.14 The 
women were asked about their perception of the pandemic and 
its effect on pregnancy care in terms of anxiety. Responses were 
marked on a scale from 1 (very little) to 5 (very much).14

MAt e r I A l s A n d Me t h o d s
This is a prospective observational study done over 6  months 
from August 2020 to January 2021 at Nowrosjee Wadia Maternity 
Hospital, Mumbai. In our COVID-19 care center, registered antenatal 
and postnatal women, as well as those who have been referred 
to our center with COVID-19-positive status, are cared. We have 
screened 300 antenatal and postnatal women for depression and 
anxiety. One hundred and fifty participants were COVID-19-positive 
status, and 150 participants were COVID-19-negative status, who 
have been selected as population matched controls from the same 
hospital.

The study population was recruited after their consent for 
participation in the study and to view the clinical records of their 
antenatal and postnatal period. The antenatal and postnatal 
participants were given the EPDS of 10 questionnaire scale with 
points up to 30. The EPDS scale in our study was used in Khapre,15 
which is a preferred local language by most of the participants, 
and EPDS was also in Hindi and English languages. EPDS has been 
a well-approved scale applied in pregnancy with two items, anxiety 
pro and the rest with depression. The three components within the 
EPDS consist of first one (item 1,2 & 8) depicts depression, second 
one (item 3,4,5 ) depicts anxiety and third component (item 10) 
depicts thoughts of self-harm.16

Those participants whose EPDS score was greater than 13 were 
offered one-to-one counseling in person and also telephonically 
on a virtual platform. They have also been referred to a psychiatrist 
for virtual and telephonic conversation.

The case record forms included demographic variables, 
obstetric and medical history along with the personal and family 
history of psychiatric illness, antenatal stress factors like current 
pregnancy complications in mother and complications in fetus,as 
well as COVID 19 specific factors like the affection of family 
members, and antenatal and postnatal care experience during the 
pandemic period of limited resources.

Table 1: COVID-19 status* depression+ cross-tabulation (cutoff >13)

Depression+
TotalNot depressed Depressed

COVID-19 status Positive Count 88 62 150
Expected count 85.0 65.0 150.0
% within COVID-19 status 58.7% 41.3% 100.0%
% within depression+ 51.8% 47.7% 50.0%

Negative Count 82 68 150
Expected count 85.0 65.0 150.0
% within COVID-19 status 54.7% 45.3% 100.0%
% within depression+ 48.2% 52.3% 50.0%

Total Count 170 130 300
Expected count 170.0 130.0 300.0
% within COVID-19 status 56.7% 43.3% 100.0%
% within depression+ 100.0% 100.0% 100.0%
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Table 2: Demographic variables plotted against COVID-19 status

COVID-19 positive (N = 150) COVID-19 negative (N = 150)

n % N %
Age Mean

SD
SEM

29.49
4.93
0.359

28.53
4.81
0.393

Zone Red
Orange
Green

58
50
42

38.66
33.33
28

59
50
41

39.33
33.33
27.33

Number of family members >5
2–5
2

27
112

11

18
74.66

7.33

37
94
19

24.66
62.66
12.66

Type of family Joint
Nuclear

75
74

50
49.33

84
66

56
44

Family member affected Yes
No

5
145

3.33
96.66

7
143

4.66
95.33

The mean age of the participants was 29.4 and 28.5 years in 
COVID-positive and negative women, respectively. 

Overall, 52.7% of women were from families with an average 
family income of 50,000 per month. In this income category, the 
prevalence of depression was 48.6% in COVID-19-positive and 51.4% 
in COVID-19-negative groups.

In the education group of graduate women, 53.7% (n = 88) of 
women were COVID-19 positive, out of which 51.9% (n = 40) were 
depressed. Out of 46.7% (n = 77) of COVID-negative women, 46.3% 
(n = 37) were depressed.

In our study, 39% (n  =   117) of women were from the 
government-specified red containment zones.17 In this study, 
62.66% (n = 206) of women were with family members of 2–5. Out 
of 300 women, 53% (n = 159) of women were from joint families. 
Out of 300 women, 4% of women (n = 12) had family members 
affected with COVID-19 (Table 2).

Among COVID-positive antenatal (N  =  98) women, 62.9% 
(n =  39) were depressed, and among postnatal (N =  52), 37.1% 
(n = 23) were depressed (Table 3).

Trimester-wise, 89.79% (n =  88) of antenatal women in the 
COVID-19-positive group were in their third trimester, and 86.20% 
(n = 50) from COVID-19-negative group were in their third trimester 
(n = 50) (Table 4).

Among COVID-negative antenatal (N =  58) women, 42.6 % 
(n = 29) were depressed and 52.7% (n = 39) in postnatal (N = 92) 
(Table 3).

The total percentage of primigravidae in our study was 60% 
(n = 180) followed by a second gravida of 24.3% (n = 73).

Regarding the COVID-19 preventive measures, 134 women from 
COVID-19-positive group had awareness about hand hygiene, social 
distancing, and use of masks, whereas 16 women had inconsistent 
awareness about these measures. And 137 women from COVID-19-
negative group were aware of all three preventive measures and 
13 had inconsistent awareness. A total of 271 (90.33%) out of 300 
women were aware of preventive measures of COVID-19.

Anxiety Scale Analysis (Table 5)14

In the anxiety questionnaire, the most marked response worded 
“Very much” was observed regarding the anxiety of the health of 
the fetus (39%) (p = 0.05). This was followed by the response worded 
“Much” (25.7%) (p = 0.05). 

This was followed by anxiety about the delivery (25.3%) 
(p = 0.05), and anxiety questions that had a significant p value for 

anxiety over being infected themselves (p <0.05), use of public 
transport (p <0.05), and going for an antenatal checkup (p <0.05) 
were significant.

dI s c u s s I o n
The effects of the COVID-19 pandemic on mental well-being are 
likely to be significant and have a long-term impact on the global 
population.10

The Web-based survey done by Ceulemans et al. showed that 
the antenatal and postnatal women are emotionally labile during 
the restrictions in the lockdown. Our study highlighted the same 
facts that the isolation and restrictions laid down in the pandemic 
have caused pregnant women to submerge themselves into the 
unexpressed hidden depression and anxiety.18

The prevalence of perinatal depression (EPDS >13) in our 
study, that is, 43.3%, is almost double the perinatal depression in 
developing countries during the non-pandemic time.4

Durankus et  al. and Lebel et  al. have shown the increased 
prevalence of depression as 35.4 and as 37%, respectively.19,20

The association between COVID-19-positive and negative 
status was not significant for anxiety and depression. This means 
the pandemic has overall affection on the mental well-being of the 
pregnant population.21

Studies done by Ng et al. during the previous pandemic have 
shown that concerns for the financial stress due to unemployment 
had caused economic crisis and explain the reason for middle- and 
low-income group women being at increased risk. The middle- 
and low-income group women who have to leave home to work 
full-time may have increased concern for infection and vertical 
transmission and thus increased the risk for depression.22

This was observed in our study that in the middle-income group 
women (150), 50% were depressed. 

The educated group had more depression in our study due to 
access to the Internet and vast amount of uncertain information. 
This is comparable to the study done by Ceulemans et al. and Jiang 
et al.21,23

As per the Municipal Corporation norms, 117 women in 
our study, that is, 39%, were from the red zone (Table 2) where 
lockdown restrictions were being applied at a stringent level by 
the government.17

Family support usually lowers the risk of depression; however, 
during the lockdown and isolation period, the women being 
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labor, and postpartum time have unmet needs of support during 
this time. COVID-19 pandemic is an add on stressor on this first 
mothers.26,27

The anxiety scale adopted from Taubman-Ben-Ari et al., which 
had incorporated eight COVID-19-related questionnaires, has 
shown that concerns over the health of the fetus (p = 0.05) followed 
by concerns over the delivery (p = 0.05) had been marked as very 
much on the response scale (Table 5). This highlights the anxiety of 
the women over the risk of transmission of COVID-19 infection to 
the fetus in utero or after birth.14 This was also observed in a study 
done by Ravaldi et al.28

The anxiety over being infected themselves (p <0.05), use of 
public transport (p <0.05), and going for an antenatal checkup 
(p <0.05) were significant. The containment restrictions and the 
transmission mode of the infective agent have led to anxiety over 
those factors.

Our present data revealed an increase in the proportion of 
women with thoughts of self-harm, which could potentially result 
in death and injury indirectly caused by this COVID-19 outbreak. In 
our study during the EPDS screening, eight patients have marked 
item 10, which is a cause for concern, as item 10 in EPDS involves 

separated from their families could be one of the contributing 
factors for more risk of depression and anxiety (Table 2).

A study by Jiang et al. assessed the knowledge and awareness of 
preventive measures of COVID-19 and found it low. The awareness 
and use of COVID-19 preventive measures like hand hygiene, use of 
masks, and social distancing in our study were 90.33%. The study 
population was from an educated group and had access to social 
media and the Internet.23

The higher number of women who had antenatal registration 
in the third trimester shows the fear of being out of their houses 
to even seek basic antenatal care in earlier gestation. This is 
comparable to a study done by Ceulemans et al.21

The reduced number of antenatal visits (Table 4) in our study 
was 3 to 6, which was less than the usual booked antenatal women 
as per the NICE guideline on antenatal care.24

This reveals the fact about the overall social restrictions 
imposed on the population and also the inherent stress of being 
in public places (Table 5).23,25

The new mothers are at higher risk of perinatal depression 
and anxiety, which is in concurrence with our study, suggesting 
that women who are naïve regarding the transition to pregnancy, 

Table 3: ANC, PNC, and EPDS

ANC or PNC* depression+* COVID-19 status cross-tabulation

COVID-19 status

Depression+
TotalNot depressed Depressed

Positive ANC or PNC ANC Count 59 39 98
% within ANC or PNC 60.2% 39.8% 100.0%
% within depression+ 67.0% 62.9% 65.3%

PNC Count 29 23 52
% within ANC or PNC 55.8% 44.2% 100.0%
% within depression+ 33.0% 37.1% 34.7%

Total Count 88 62 150
% within ANC or PNC 58.7% 41.3% 100.0%
% within depression+ 100.0% 100.0% 100.0%

Negative ANC or PNC ANC Count 29 29 58
% within ANC or PNC 50.0% 50.0% 100.0%
% within depression+ 35.4% 42.6% 38.7%

PNC Count 53 39 92
% within ANC or PNC 57.6% 42.4% 100.0%
% within depression+ 64.6% 57.4% 61.3%

Total Count 82 68 150
% within ANC or PNC 54.7% 45.3% 100.0%
% within depression+ 100.0% 100.0% 100.0%

Total ANC or PNC ANC Count 88 68 156
% within ANC or PNC 56.4% 43.6% 100.0%
% within depression+ 51.8% 52.3% 52.0%

PNC Count 82 62 144
% within ANC or PNC 56.9% 43.1% 100.0%
% within depression+ 48.2% 47.7% 48.0%

Total Count 170 130 300
% within ANC or PNC 56.7% 43.3% 100.0%
% within depression+ 100.0% 100.0% 100.0%

ANC, antenatal care; PNC, postnatal care.
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Table 4: Details of ANC and PNC women

ANC

COVID-19 positive
N = 150

COVID-19 negative
N = 150

n = 98 % n = 58 %
Trimester 1

2
3

3
7

88

3.6
7.14

89.79

0
8

50

0
13.7
86.20

Booked/unbooked Booked
Unbooked

129
21

86
14

123
27

82
18

Number of ANC visits <3
3–6
>6

26
80
43

17.33
53.33
28.66

28
81
41

18.66
54
27.33

High-risk factors Present 
Absent

43
107

28.66
71.33

65
85

43.33
56.66

ANC experience Good
Not good

108
42

72
28

130
20

86.66
13.33

PNC n = 52 n = 92
Mode of delivery Vaginal delivery 

Cesarean section
31
21

59.61
40.38

52
40

56.52
43.7

Baby isolation Yes
No 
IUFD

6
45

1

0
92

0
Lactation Comfortable

Uncomfortable
Suppression

43
8
1

83
9
0

PNC experience Good
Not good

40
12

130
20

Table 5: Anxiety scale analysis

Anxiety over

(N = 300)

Response N % Chi-square tests
Economic damage Very little

Little
Moderately
Much
Very much

70
90
80
38
22

23.3
30.0
26.7
12.7

7.3

p-value = 0.000

Being infected by COVID-19 Very little
Little
Moderately
Much
Very much

117
65
66
32
20

39.0
21.7
22.0
10.7

6.7

p-value = 0.041

Family member affected by COVID-19 Very little
Little
Moderately
Much
Very much

118
55
66
38
23

39.3
18.3
22.0
12.7

7.7

p-value = 0.144

Being in public places Very little
Little
Moderately
Much
Very much

98
85
51
39
27

32.7
28.3
17.0
13.0

9.0

p-value = 0.01

Using public transport Very little
Little
Moderately
Much
Very much

94
56
57
58
35

31.3
18.7
19.0
19.3
11.7

p-value = 0.03

(Contd...)
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