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Abstract

Background There are many factors effective on occurrence of post-partum anxiety and depression. COVID-19
pandemic, as a major health crisis, affected many countries and had undesirable mental health outcomes, especially
for the vulnerable population. The aim of this study was to evaluate the prevalence of post-partum anxiety and
depression and their related factors during COVID-19 pandemic.

Methods The present descriptive cross-sectional study was conducted on 360 mothers who delivered their child
during COVID-19 pandemic and had referred to the comprehensive urban health canter of Lenjan city two months
after their delivery (from November 10th, 2021, until March 19th, 2022). Data were gathered using 3 questionnaires
including demographic characteristics, Edinburgh Postnatal Depression Scale (EPDS), and Beck Anxiety Inventory
(BAI). Data were analyzed using SPSS software version 24 and the level of significance was set at p <0.05.

Results The prevalence of anxiety and post-partum depression was 27% and 20%, respectively. None of the
demographic characteristics had a significant relationship with anxiety and depression. Related factors to post-
partum anxiety included desired pregnancy, premenstrual syndrome, marital conflicts, history of mother’s
hospitalization due to COVID-19, compliance rate with preventive health measures for COVID-19, stressful events, and
social support.

Conclusion It is suggested to screen mothers to detect significant related factors of post-partum anxiety and
depression in other future pandemics or epidemics to support them.
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Introduction

Post-partum blues is common among mothers and if it
lasts more than 10 days, it would be called post-partum
depression. Post-partum depression is a common but
treatable problem with widespread effects on moth-
ers and their families which is associated with feeling
of sadness, inability to have pleasure, irritability, anger,
and decreased self-confidence. Symptoms of this disor-
der are mood swings, changes in appetite, fear of getting
hurt, serious concerns about the baby, extreme sorrow
and crying, hesitation, concentration problem, becoming
uninterested in daily activities, sleep disorder and death
and suicidal thoughts [1]. This disorder would also lead
to decrease the level of healthy relationship and attach-
ment between mother and the infant, infant’s growth
disorder, decreased level of mother’s health, permanent
depression of mother and marital conflicts [2]. The risk of
depression relapse following delivery has been reported
as 40% [3]. The prevalence of this disabling disorder in
the world has been reported from 5 to 60.8% [1]. Accord-
ing to the results of previous studies, the prevalence of
post-partum depression varies in the world, in a way that,
up to 2017, it was about 9.5% in high-income countries,
20.8% in average-income countries, and 25.8% in low-
income countries [4, 5]. In 2020, in Asian countries, the
prevalence of post-partum depression was reported from
7 to 33% [6]. Considering its high prevalence and harmful
outcomes, post-partum depression has been recognized
as one of the most severe global health problems during
the past decade [3].

Evidence has shown that, following extensive preva-
lence of infectious diseases, psychological disorders
would also appear. Psychological reactions to pandemics
include inconsistent behaviors, emotional distress and
defensive responses such as anxiety, fear, disappoint-
ment, anger, boredom, depression, stress, and avoidance
behaviors [7]. COVID-19 pandemic was also a major
health crisis; therefore, it could be expected that it would
be associated with undesirable psychological outcomes
especially in the vulnerable groups such as pregnant
women [8]. The review articles by Usmani (2021) in Tur-
key showed that the prevalence of post-partum depres-
sion during COVID-19 pandemic was from 7 to 80.8%
[9]. Also, in Romania, during the COVID-19 pandemic in
2020, this prevalence was 18.8% [10].

Anxiety is also an undesirable and vague feeling which
usually appears in the form of concern and is defined
as a sense of hesitation towards an unknown factor.
This undesirable feeling could be associated with many
physiologic, emotional and mental symptoms and be
expressed in the form of a severe emotional feeling.
Post-partum anxiety and anxiety disorders are common
among women [1, 11]. According to a review article by
Rujcumar (2020) in India, the prevalence of anxiety and
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depression among general population was 16-28% dur-
ing COVID-19 pandemic, and were among the most
common psychological problems [12].

Studies have that various factors have been related to
anxiety and post-partum depression. For example, based
on the systematic review by Usmani (2021), the risk fac-
tors for post-partum depression during COVID-19
pandemic were divided into 6 categories: social-demo-
graphic, psychological, previously existed psychologi-
cal disorders, metabolic factors, abortion, and incorrect
information from media [9]. Study by Xiong (2020) on
post-partum mothers in China showed that the prob-
ability of anxiety and depression among mothers who
were students, had background diseases, and had poor
health conditions, was higher [13]. Gurudatt (2014) in
their study reported higher prevalence of depression
among working mothers during the first months follow-
ing delivery in comparison to non-working mothers [14].
Probably, there were some other effective factors during
COVID-19 pandemic.

Aim and objectives

Since, very few studies have been conducted in Iran
about the prevalence of and related factors to anxiety and
post-partum depression during COVID-19 pandemic
and the effect of these disorders on the health of mothers
and infants, such studies could lead to development of
beneficial interventions during future pandemics/epide-
mies. Therefore, this study was conducted to evaluate the
prevalence of and related factors to post-partum anxiety
and depression during COVID-19 pandemic in Lenjan
city of Isfahan Province, Iran in 2021.

Methods

Study design

This study was a descriptive cross-sectional study
conducted on all mothers who had delivered dur-
ing COVID-19 pandemic in 2021 and had referred to
the comprehensive urban health center of Lenjan two
months after delivery for the vaccination of their infants.
Sampling was conducted from November 10th 2021
until March 19th 2022. This study was conducted after
the start of vaccination of pregnant women (August 12th
2021) against COVID-19 in Iran.

Study sample

Since the number of births during 2020 in Lenjan was
3020 infants, the number of participants was calculated
to be 360 individuals; using the following formula with a
30% expected prevalence and 5% error probability:

N = 2’pq/d’
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Study recruitment

Inclusion criteria

mother’s willingness to participate in the study

having Iranian nationality

having no history of mental diseases

no consumption of antidepressant and antianxiety drugs
according to mother’s statements and information from SIB
website

having no history of drug addiction

no abnormalities in the last infant

having no history of infertility related to the last pregnancy
Exclusion criteria

not responding to more than 5% of the questions

Data collection

In this study, the mothers were selected using random
cluster multistage sampling method from comprehen-
sive urban health centers of Lenjan city, Iran. It must be
noted that there are 12 comprehensive health centers, 11
health bases, 21 health houses and 22 dependent villages
in Lenjan city. From all the health houses and depen-
dent villages which were 43 centers, 10 were randomly
selected and from each health house, 4 to 5 participants
were randomly selected and completed the question-
naires. Also, from a total of 23 health center and health
base, 14 were randomly selected and from each, 16-28
mothers completed the questionnaires, based on the
number of mothers who had delivered their infants there.
So, mothers who have given birth and had two-month-
old infants were enrolled in the study. For this matter,
name of the mothers who had two-month-old infants or
their infants would become two-month-old in the future
was listed and a number was assigned to each of them. By
dividing the number of mothers by the number of needed
samples, the space between the samples was calculated.
Then, by selecting a number from the calculated space
from the list of the names and adding it to the calculated
space between the samples, the number of the mothers
who were intended for the study was achieved. When
their infants reached the age of two months, mothers
were invited for completing the questionnaires.

Instruments
Data were gathered using 4 questionnaires that were
completed by the mothers in the presence of the
researcher.

Demographic questionnaire

Demographic questionnaire included 7 items: age, educa-
tion level, occupation, parity, husband’s education level,
family income, and husband’s occupation.
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Questionnaires of dependent variables (depression and
anxiety)
Edinburgh Postnatal Depression Scale (EPDS) was
applied to assess mothers’ depression. It has been used in
various studies and its validity and reliability have been
approved. This scale contains 10 multiple-choice ques-
tions which are scored from 0 to 3 based on a 4-point
Likert scale, with a total number of 0 to 30. Higher total
scores indicate higher level of depression and the thresh-
old for depression is the score of 10. Scores of 10 to 16
indicate mild depression, 17 to 23 indicate moderate
depression and 24 to 30 indicate severe depression [13,
15, 16]. Cronbach’s a for Edinburgh Scale was calculated
through a validation study in Iran to be more than 0.7
and its reliability along with Beck Scale was 0.44 [17].
Beck Anxiety Inventory (BAI) was applied to assess
mothers’ anxiety. It evaluates specifically the severity of
symptoms of clinical anxiety in patients with 21 ques-
tions scored from 0 to 3 based on a 4-point Likert scale.
The total score ranges from 0 to 63. The threshold for
anxiety is the score of 8. Scores from 0 to 7 indicate no
or low anxiety, scores from 8 to 15 indicate mild anxi-
ety, scores from 16 to 25 indicate moderate anxiety and
scores from 26 to 63 indicate severe anxiety [18]. Its
Cronbach’s a was calculated to be 0.87 to 0.92, its validity
was calculated as 0.75 using test-retest method after one
week and the correlation of its items varied from 0.30 to
0.76. In present study, the data analyzer hade to concat-
enate the levels of depression and anxiety and reported
tables included two rows (yes or no). In the rows related
to anxiety and depression, “Yes” means that participant
has mild, moderate, or sever status.

The questionnaire of independent variables

The questionnaire of independent variables included 12
variables nonrelated to COVID-19 pandemic (Table 1)
and 12 variables related to COVID-19 pandemic
(Tables 2 and 3). Out of first 12 variables, social support
and stressful events of life were assessed by previously
developed questionnaires. Social support questionnaire
developed by Phillips et al. consists of 43 items scored
from 1 to 4 (completely disagree- completely disagree)
based on a 4-point Likert. The items of 3, 10, 13, 21,
and 22 score reversely. Higher scores show more social
support. Its reliability was confirmed in a study in Iran
(Cronbach’s o 0.74) [19]. Also, stressful events of life
were assessed by questionnaire of stressful events devel-
oped by Thomas Holms and Richard Rahe in 1976. This
questionnaire includes 43 items scored from 1 to 4 (very
mild- sever) based on a 4-point Likert. The scores 0-149,
150-199, 200-299, and 300 or more indicate very mild,
mild, moderate, and sever stress respectively. It has a sat-
istying reliability (Cronbach’s a 0.79) as well as face and
content validity. In Iran, its reliability was confirmed by
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Table 1 The questionnaire of the compliance rate with preventive health measures for COVID-19

No preventive health measures

Seldom Sometimes Frequently Always
1 2 3 4

handwashing with soap and running water
The use of antiseptic agents for handwashing
The use of face mask

Discarding your used tissue in rubbish bin soon

The use of disposable plastic gloves when you are outdoors
Maintaining the social distance more than 1 m with others
Avoiding leaving you home for unnecessary affairs
Avoiding going party

00 N O Ll AW N —

— = ©
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Avoiding going to restaurants or coffee shops

N

Avoiding pleasure trip or going to holly places to pray
Avoiding using public transport (bus, subway, taxi...)
Avoiding touching your face in public places

o

Covering your nose and mouth with your elbow or upper sleeve while coughing or sneezing

Avoiding crowded or busy public places such as malls or big shopping centers

calculating Cronbach’s a (0.72) and split — half method
(0.64) in a study [20].

The variables related to COVID-19 pandemic (n=12)
were achieved based on review of literature and the opin-
ions of academic members of midwifery and obstetrics/
gynecology including: history of mother’s definite infec-
tion with COVID-19 based on PCR test, history of defi-
nite infection with COVID-19 among close relatives of
mothers based on PCR test, history of mother’s hospi-
talization due to COVID-19, history of hospitalization
due to COVID-19 among mother’s family members and
intimate friends/relatives, history of mortality due to
COVID-19 among mother’s family members and intimate
friends/relatives, history of mortality due to COVID-19
among mother’s non-intimate friends and relatives, fol-
lowing COVID-19 news by the mother, compliance with
preventive health measures for COVID-19, being in
contact with someone without compliance with preven-
tive health measures COVID-19, vaccination of mother’s
family members and intimate friends/ relatives with close
contacts, mother’s vaccination against Covid-19, and the
reason for mother’s lack of vaccination against Covid-19.
One of above mentioned variables was “compliance rate
with preventive health measures for COVID-19 by par-
ticipants” To assess this variable, a 16-item questionnaire
was developed by the research team and its validity was
assessed through calculating the Content Validity Ratio
and Content Validity Index based on the opinions of 10
faculty members of Health and Nursing/Midwifery Fac-
ulties of the university. After modifications, the 14-item
questionnaire was achieved with satisfactory Cronbach’s
alpha (0.87) (Table 4). The questions score from 1 to 4
based on a 4-point Likert scale, with a total number of
14 to 56. Higher total scores indicate higher compliance
rate and 14-34 indicates “yes” and 35-56 indicates “no”
compliance.

Statistical analyses

Data analysis was conducted using descriptive statistics
(mean and standard deviation) and chi square test. P val-
ues less than 0.05 were considered statistically significant
and data analysis was conducted by SPSS software ver-
sion 24. In this study, the data analyzer hade to concat-
enate the levels and reported tables included two rows
(yes or no) because the numbers in some rows were less
than 6.

Results

Demographic characteristics

The mean age of the participants was 31.05+5.37 years
(16—43 years). Most of them had diploma (45%) and were
housewife (89.41%), and multiparous (60.83%). Most of
the husbands were self-employed (37.67%). Most of them
had a moderate family’s income (51.5%).

Results of this study showed that most of the mothers
did not have post-partum anxiety (73%) and distribution
of anxiety severity was as follows: 18.7% of mothers had
mild anxiety, 4.5% had moderate anxiety, and 3.9% severe
anxiety (27% in total). The mean score of mothers” anxi-
ety was at the no anxiety level (5.6017.8). Also, results
indicated that most of the mothers did not have depres-
sion (80%) and distribution of depression was as follows:
15.30% had mild depression, 3.60% hah moderate depres-
sion and 1.10% had severe depression (20% in total). The
mean score of mothers’ depression was at the no depres-
sion level (5.34+5.38).

Also, results showed that post-partum anxiety in moth-
ers had no significant relationship with demographic
variables including age, educational level, occupation,
parity, husband’s occupation, and family’s income.

Out of independent variables nonrelated to COVID-
19 pandemic, intention status of recent pregnancy
(p<0.001), history of premenstrual syndrome (p<0.001),
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Table 2 Relationship between the independent variables nonrelated to COVID-19 with post-partum anxiety and depression in the

participants

Variables Levels Anxiety status Statistical Depression status Statistical
test test
Non anxious Anxious Total A2 Test Non Depressive Total A2 Test
N (%) N (%) N(%) depressive N (%) N(%)
N (%)
Mode of NVD 95(70.40) 40(29.60) 135(100.00)  P=0472 109(80.70) 26(19.30)  135(100.00)  P=0.897
delivery c/s 164(73.90) 58(26.10) 222(10000) N'=0517 178(80.20) 44(1980)  222(10000) N'=0017
Total N(%  259(73.00) 98(2700)  357(100.00) 287(80.40) 70(19.60)  357(100.00)
Intention Wanted 231(76.50) 71(23.50)  302(10000)  P=<0001  246(81.50) 56(18.50)  302(100.00)  P=0.115
status of recent  Unwanted  31(53.40) 27(4660) 58(10000)  N=13039  42(7240) 16(27.60)  58(10000)  A\'=2487
pregnancy Total N 262(73.00) 98(27.00) 360(100.00) 288(80. 00) 72(20.00) 360 (100.00)
Desirability of ~ Yes 259(73.40) 94(2660) 353(100.00)  P=0072 283(80.20) 70(19.80)  353(100.00)  P=0567
infant's gender  No 3(42.90) 4(57.10)  7(100.00) N=3226 5(71.40) 2(28.60) 7(100.00) N=0328
Total N 262(72.00) 98(27.00)  360(100.00) 288(80. 00) 72(20.00) 360 (100.00)
Preterm delivery Yes 21(63.60) 12(36.40)  33(100.00) P=0.220 26(78.80) 7(21.20) (100.00) P=0.862
inrecent No 240(73.60) 86(2640) 326 (10000) A'=1505 261(80.10) 65(19.90)  (100.00) N=0030
pregnancy Total N 261(0.73) 98(0.23)  359(100.00) 287(79.94) 72(20.06)  359(100.00)
Breastfeeding  Yes 242(73.30) 88(26.70) 330(100.00)  P=0.550 263(79.70) 67(2030)  330(10000) P=0816
No 20(65.50) 10(34.50)  30(100.00) N=1197 25(82.80) 5(17.20) 30 (100.00) N=0407
Total N 262(73.00) 98(27.00)  360(100.00) 288(80. 00) 72(20.00) 360 (100.00)
Participation Yes 57(70.40) 24(29.60)  81(100.00) P=0.560 66(81.50) 15(1860)  81(100.00) P=0.736
in Childbirth No 204(73.60) 73(2640) 277(10000)  N'=0340 221(79.80) 56(2020)  277(10000)  A’=0.114
ZZF;Z?“O” Total N 261(72.99) 97(27.01)  358(100.00) 287(80.17) 71(19.83)  358(100.00)
History of Yes 142(66.00) 73(3400) 216(100.00)  P<0.001 142(66.00) 73(3400)  215(10000)  P<0.001
premenstrual  No 119(82.60) 25(17.40)  144(10000) N=35435  119(8260) 25(17.40)  144(10000)  N’=30983
syndrome Total N 261(72.50) 98(27.50)  360(100.00) 261(72.70) 98(27.30)  359(100.00)
History of Yes 33(68.70) 15(31.30)  48(100.00) P=0518 32(66.70) 16(33.30)  48(100.00) P=0014
chronic diseases  No 227(73.50) 82(2650) 309(10000) N=0419 254(81.90) 56(18.10)  310(10000) AN’=6031
ofthemother 45 260(72.82) 97(27.18)  357(100.00) 286(80.11) 71(19.88)  357(100.00)
History of Yes 32(65.30) 17(34.70)  49(100.00) P=0.198 38(77.6) 11(2240)  49(100.00) P=0621
pregnancy No 229(74.10) 80(2590) 309(10000)  A\=1659 249(80.60) 60(1940)  309(10000)  A’=0244
and delivery Total N 261(72.90) 97(27.10)  358(100.00) 287(80.16) 71(19.84)  358(100.00)
related compli-
cation in the last
pregnancy
Marital conflict ~ Yes 42(66.67) 38(33.33)  80(100.00) <0001 47(58.75) 33(41.25 80 (100.00) P=<0.001
No 218(78.40) 60(21.60) 278(10000) N==25369  239(86.00) 39(1400)  278(10000)  N'=30.124
Total N 260(72.62) 98(27.38)  358(100.00) 286(79.88) 72(20.11)  358(100.00)
Stressful events  Yes 63(52.06) 58(47.93) 121(10000)  P<0.001 76(61.98) 46(3801)  122(100.00)  P<0.001
No 198(83.89) 38(16.10) 236(10000) N=60858  212(89.45) 25(1054)  237(10000) N =47.935
Total N 261(73.10) 96(26.90)  357(100.00) 288(80.23) 71(19.77)  359(100.00)
Social support ~ Yes 257(7342) 93(26.57) 350(100.00)  P=0014 282(80.57) 68(1942)  350(100.00)  P<0.001
No 5(50.00) 5(50.00)  10(100.00) A2=8552 6(60.00) 4(40.00) 10 (100.00) A2=33.071
Total N 262(72.78) 98(27.22) 360 (100.00) 288(80.00) 72(2000) 360 (100.00)

marital conflict (p<0.001), stressful events (p<0.001),
and social support (p=0.014) showed significant rela-
tionships with anxiety. Also, out of them, the history of
premenstrual syndrome (p<0.001), history of chronic
diseases of the mother (p=0.014), marital conflict
(p<0.001), stressful events (p<0.001), and social support
(p<0.001) showed significant relationships with depres-
sion. (Table 1)

Out of independent variables related to COVID-19
pandemic, history of hospitalization due to COVID-19
among mother’s family members, intimate friends/rela-
tives (p=0.021) and compliance with preventive health
measures showed significant relationships with anxiety
(p=0.008). (Table 2) Also, out of them, the history of
mother’s hospitalization due to COVID-19 (p=0.038)
and compliance with preventive health measures showed
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Table 3 Relationship between the independent variables related to COVID-19 with post-partum anxiety in the participants

Variables Levels Anxiety status Statistical
test
Non anxious Anxious Total A2 Test
N (%) N (%) N(%)
History of definite infection with  Yes 49(68.00) 23(32.00) 72(100.00) P=0314
COVID-19 based on PCR test No 213(20.74) 74(25.80) 287(100.00) A2=1013
Total N 262(72.98) 97(27.02) 359(100.00)
History of definite infection with  Yes 86(67.20) 42(32.80) 128(100.00) P=0.077
COVID-19 among close relatives  No 176(75.90) 56(24.10) 232(100.00) N=3.133
of mothers based on PCRtest o, 262(72.78) 98(27.22) 360(100.00)
History of mother’s hospitaliza- ~ Yes 12(66.70) 6(33.30) 18(100.00) P=0.527
tion due to COVID-19 No 249(73.50) 90(26.50) 339(100.00) N=0400
Total N 261(73.11) 96(26.89) 357(100.00)
History of hospitalization due Yes 21(56.80) 16(43.20) 37(100.00) P=0.021
to COVID-19 among mother's  No 241(75.00) 81(25.00) 322(100.00) N=5343
family members andintimate 55 262(73.00) 97(27.00) 359(100.00)
friends/relatives
History of mortality due to Yes 9(64.30) 5(35.70) 14(100.00) P=0471
COVID-19 among mother’s No 252(73.30) 92(26.70) 344(100.00) N=0520
family members and intimate 7545 N 261(73.00) 97(27.00) 358(100.00)
friends/relatives
History of mortality due to Yes 16(59.30) 11(40.70) 27(100.00) P=0.103
COVID-19 among mother’s non- No 245(74.10) 87(25.90) 332(100.00) N =2658
intimate friends and relatives o, 261(72.70) 98(27.30) 359(100.00)
Following COVID-19 news by Never 26(68.40) 12(31.60) 38(100.00) P=0.274
the mother Sometimes 126(77.30) 37(22.70) 163(100.00) N=3.889
Frequently 99(70.20) 42(29.80) 141(100.00)
Always 8(57.10) 6(42.90) 14(100.00)
Total N 259(72.76) 97(27.24) 356(100.00)
Compliance with preventive Yes 256(73.00) 95(27.00) 351(100.00) P=0.008
health measures for COVID-19 No 5(62.50) 3(37.50) 8(100.00) N=11871
Total N 261(72.70) 68(27.30) 359(100.00)
Being in contact with someone  Yes 69(76.70) 21(23.30) 90(100.00) P=0.505
without compliance with No 189(71.00) 77(29.00) 266(100.00) N=2337
preventive health measures 5 258(72.06) 98(37.98) 358(100.00)
COVID-19
Vaccination of mother’s family All vaccinated 202(73.50) 73(26.50) 275(100.00) P=0638
members and intimate friends/  Some vaccinated 53(73.60) 19(26.40) 72(100.00) N=0900
relatives with close contacts  None vaccinated 6(60.00) 4(40.00) 10(100.00)
Total N 261(73.10) 96(26.90) 357(100.00)
Mother’s vaccination against No vaccination before or during pregnancy 81(69.20) 36(30.80) 117(100.00) P=0.256
Covid-19 At least 1 dose vaccination before or during 182(74.90) 61(25.10) 243(100.00) N=1288
pregnancy
Total N 263(73.10) 97(26.90) 360(100.00)
Reason for mother’s lack of vac- | was scared of its complications 69(69.00) 31(31.00) 100(100.00) P=0.505
cination against Covid-19 My intended brand of vaccine was not available ~ 5(71.40) 2(28.60) 7(100.00) N=2338
My husband did not allow it 6(60.00) 4(40.00) 10(100.00)
Total N 80(68.37) 37(31.62) 117(100.00)

significant relationships
(Table 3)

Discussion

with depression (p<0.001).

The results of the present descriptive cross-sectional
study showed that the level of anxiety among studied
mothers two months after delivery was 27%. In a study

that was conducted in Kashan on pregnant women dur-
ing COVID-19 pandemic, the level of anxiety was 18.71%
and in another study in Ahwaz conducted from March
20th to April 10th 2020, the level of anxiety was 22.3%
[21, 22]. The above-mentioned studies were conducted
while vaccination has not yet been started for general
population and pregnant mothers but this study was
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Table 4 Relationship between the independent variables related to COVID-19 with post-partum depression in the participants

Variables Levels Depression status Statistical test Statistical
test
Non depressive Depressive  Total N2 Test
N (%) N (%) N(%) P value
History of definite infection with ~ Yes 58(80.50) 14(19.50) 72(100.00) P=0.895
COVID-19 based on PCR test No 230(79.90) 58(20.10) 288(100.00) N=0017
Total N 288(60.00) 72(40.00) 360(100.00)
History of definite infection with ~ Yes 103(80.50) 25(19.50) 128(100.00)  P=0.869
COVID-19 among close relatives  No 185(79.70) 47(20.30) 232(100.00) N =0027
of mothers based on PCRtest  po15 288(80.00) 7220000 360(100.00)
History of mother’s hospitaliza- ~ Yes 11(61.10) 7(38.90) 18(100.00) P=0.038
tion due to COVID-19 No 275(81.10) 64(18.90) 339(10000)  N'=4.295
Total N 286(80.11) 71(19.89) 357(100.00)
History of hospitalization due Yes 26(70.30) 11(29.70) 37(100.00) P=0.118
to COVID-19 mother’s family No 262(81.10) 61(18.90) 323(100.00) N =2.440
members and intimate friends/ o4, 288(80.00) 7220000 360 (100.00)
relatives
History of mortality due to Yes 11(78.60) 3(21.40) 14(100.00) P=0.896
COVID-19 mother’s family No 276(80.00) 69(20.00) 345(10000)  A*=0017
members and intimate friends/ 15 288(79.94) 722006)  359(100.00)
relatives
History of mortality due to Yes 23(85.20) 4(14.80) 27(100.00) P=0479
COVID-19 among mother's non-  No 264(79.50) 68(20.50) 332(100.00) N =0.500
intimate friends/relatives Total N 288(79.94) 72(2006)  359(100.00)
Following COVID-19 news by Never 27(71.10) 11(28.90) 38(100.00) P=0487
the mother Sometimes 132(80.50) 32(19.50) 164(10000)  N'=2433
Frequently 115(81.60) 26(18.40) 141(100.00)
Always 12(85.70) 2(14.30) 14(100.00)
Total N 286(80.11) 71(19.99) 357(100.00)
Compliance with preventive Yes 282(80.34) 69(19.66) 351(100.00) P<0.001
health measures COVID-19 No 5(62.50) 3(37.50) 8(100.00) N=17.926
Total N 287(79.94) 72(20.06) 359(100.00)
Being in contact with some- Yes 68(75.60) 22(24.40) 90(100.00) P=0.537
one without compliance with No 217(81.40) 49(18.60) 266(100.00) N=2173
preventive health measures of o4, 285(80.00) 7120000 356(100.00)
COVID-19
Vaccination of mother’s family All vaccinated 223(81.10) 52(18.90) 275(100.00) P=0.591
members and intimate friends/  Some vaccinated 56(77.80) 16(22.30) 720100000 ~ N*=1.053
relatives with close contacts  None vaccinated 7(70.00) 3(30.00) 10(100.00)
Total N 286(80.11) 71(19.89) 357(100.00)
Mother’s vaccination against No vaccination before or during pregnancy 88(75.20) 29(24.80) 117(100.00) P=0.115
Covid-19 At least 1 dose vaccination before orduring  200(82.30) 43(17.70) 243(10000)  N'=2482
pregnancy
Total N 288(80.00) 72(20.00) 360(100.00)
Reason for mother’s lack of vac- | was scared of its complications 75(75.00) 25(25.00) 100(100.00) P=0442
cination against Covid-19 My intended brand of vaccine was not 5(71.40) 2(28.60) 7(100.00) N =2691
available
My husband did not allow it 8(80.00) 2(20.00) 10(100.00)
Total N 80(68.37) 37(31.62) 117(100.00)

conducted after vaccination was started; however, results
showed that the prevalence of anxiety was higher in
this study which might have been due to the differences
between the study environments.

In this study the level of depression was 20%. Also, the
results of another study in Singapore during COVID-19

pandemic in 2021 showed that the rate of depression
was 17% [23]. In the systematic review by Rajkumar in
India (2020) the level of depression was from 16 to 28%
[13] and in the systematic review by Usmani (2021) from
Turkey, that was titled evaluation of risk factors for post-
partum depression during COVID-19 pandemic, the
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rate of post-partum depression during the pandemic
was reported from 7 to 80.8% [9]. The reason for differ-
ence in the results of studies might be due to the different
time of sampling (disease outbreaks or the gap between
outbreaks), study environment, cultural, economic, and
social difference as well as different intervals between
delivery and sampling.

The results of this study showed no significant relation-
ship between anxiety and depression and mother’s occu-
pation which were in line with the results of two studies
conducted on pregnant women during COVID-19 pan-
demic, one by Saadati in Ahwaz (2020) and another
by Karimi (2021) in Tehran [22, 24]. On the contrary,
Guvenc et al. (2021) in a study that was conducted on
post-partum anxiety and depression during COVID-
19 pandemic in Turkey revealed that working pregnant
women were more prone to post-partum depression
[25]. The reason for this difference might be due to the
difference between the participants of the studies. In
this study most of participants were housewife and even
though the study was conducted during the COVID-19
pandemic, but it was after the vaccination was started
and individual’s concerns were reduced, and therefore,
working women were less concerned about getting out
of the house; but the study by Guvenc et al. (2021) was
conducted during the time that people were more willing
to stay in the house to prevent infection with COVID-
19 and therefore, working women were more likely to
develop depression.

The results of this study showed that post-partum
anxiety had a significant relationship with the pregnancy
being wanted or unwanted; but it was in contrast with
the results of the study by Karimi (2021) in Iran during
the COVID-19 pandemic which showed no significant
relationship between wanted or unwanted pregnancies
and mother’s anxiety [24]. It seems that mothers who
were not willing to get pregnant during the COVID-19
pandemic were concerned about the problems of raising
a child during pandemic, and therefore, unwanted preg-
nancies were associated with more anxiety in mothers.

On the other hand, the reason for different results
might be due to cultural differences, social support and
number of participants. Also, this study was conducted
on women after delivery and the above-mentioned study
was conducted on pregnant women.

According to the results of this study, post-partum
depression and anxiety had a significant relationship with
premenstrual syndrome; meaning that the prevalence
of premenstrual; syndrome was higher among anxious
and depressed mothers than mothers with low levels of
anxiety and depression. Results of this study were in line
with the study by Alimoradi (2019) which indicated a sig-
nificant relationship between the history of premenstrual
syndrome and post-partum depression [26].
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The results of this study showed a significant relation-
ship between anxiety and depression and having marital
conflicts. Results of this study were in line with the study
by Effati Daryani (2020) in Tabriz, which reported mari-
tal conlflicts as a predictor of anxiety in pregnant women
during the COVID-19 pandemic [27]. The study of Sey-
mour (2015) which was conducted in Australia to evalu-
ate the risk factors for anxiety and parenting during the
first year of child’s birth, revealed that low quality of mar-
ital relationship and having marital conflicts were signifi-
cantly associated with higher levels of mother’s anxiety.
These results were in line with the results of this study
[28].

This study also indicated a significant relationship
between anxiety and the history of COVID-19 related
hospitalization of mother’s relatives. The study of
Abedzadeh in Kashan (2021), also showed that history
of infection of family members with COVID-19 and con-
cerns about infection of herself and her infant were pre-
dictors of anxiety score of pregnant women during the
COVID-19 pandemic. These results were in line with the
results of this study [21].

This study showed that anxiety and depression had sig-
nificant relationships with observing preventive health
measures by the mother during the pandemic; mean-
ing that, mothers who did not observe preventive health
measures had higher levels of anxiety and depression.
Results of the study by Xiong (2020) which was titled
evaluation of prevalence of and related factors to post-
partum depression during the COVID-19 pandemic in
women, in Guangzhou of China, indicated that observ-
ing preventive health measures had a positive psycho-
logical effect. It was in line with the results of this study
[13]. Also, the study of Zanardo (2020) in Italy on moth-
ers after their delivery during the COVID-19 pandemic
showed that being concerned about getting infected with
COVID-19 along with conducted quarantine measures
during the pandemic had a negative effect on mothers’
thoughts and emotions after delivery and worsened the
symptoms of depression; but, in contrast, in this study,
not observing preventive health measures by mothers
were associated with higher levels of depression [29]. The
reason for this difference might be due to the differences
in the time and place of sampling and also differences in
the living environments of the mothers.

This study revealed that mothers’ post-partum anxiety
and depression had a significant relationship with stress-
ful events of life; in a way that mothers who had experi-
enced more stressful events had higher levels of anxiety.
In the study of Abedzadeh (2021), during the COVID-19
pandemic, perceived stress was one of the predictors of
anxiety score in pregnant mothers [21]. This result was in
line with the result of our study.



Salimian et al. BMC Public Health (2024) 24:2394

Also, this study indicated a significant relationship
between post-partum anxiety and depression and per-
ceived social support; in a way that, the prevalence of
anxiety was higher among mothers who had received less
social support. In this regard, the study of Pandey (2020)
from Ethiopia about related factors to general anxiety
among mothers receiving prenatal services revealed that
poor social support had a significant relationship with
general anxiety disorder [30]. Also, the study of Abu-
hammad (2024) in Jordan aimed to compare the levels of
post-partum depression between Arab women residing
in Jordan and the United States and the effect of social
support on post-partum depression during the COVID-
19 pandemic, showed a significant correlation between
depression and social support; meaning that, increased
social support was associated with decreased depression.
The above mentioned results were in line with the results
of this study [31]. No published studies are available that
showed contrasting results.

Moreover, this study revealed a significant relation-
ship between mother’s post-partum depression and his-
tory of having chronic diseases; meaning that, mothers
with chronic diseases had higher levels of depression. It
seems that suffering from chronic diseases and obligation
to consume drugs for a long period of time and receiv-
ing constant medical care would lower the mental health
and increase the chance of depression in some women.
Results of the study by Suarez-Rico (2021), which was
conducted on Mexican women after delivery during the
COVID-19 pandemic, were in contrast with the results
of this study [32]. In the above-mentioned study, having
chronic hypertension and pregestational diabetes were
evaluated.

Furthermore, results of this study indicated a sig-
nificant relationship between mother’s post-partum
depression and her hospitalization while infected with
Covid-19; meaning that, mothers who were hospitalized
due to COVID-19 infection had higher levels of depres-
sion. Since mothers who were severely infected with
COVID-19 had to be hospitalized and, in these cases, the
possibility of mortality was higher, it was expected that
the level of depression would be higher among them. No
other published study has examined this correlation.

Strengths and limitations

The strength point of this study was evaluation of the
relationship between post-partum depression and anxi-
ety with variables that have not been noticed in other
studies (such as the place of care for mothers infected
with COVID-19 and history of hospitalization of moth-
er’s relatives due to COVID-19). One of the limitations
of this study was that its environment was limited to a
small town and its related villages which could affect the
generalization of the results; furthermore, this study was
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conducted after vaccination was started which might
have reduced the concerns in general population and
mothers and have reduced the level of depression and
anxiety in them.

Conclusions

Results of this study showed that most of the mothers
had no anxiety and depression and the prevalence of
post-partum anxiety and depression were 27% and 20%,
respectively. Also, the mean scores of anxiety and depres-
sion were in the level of no anxiety and depression.

Related factors to post-partum anxiety in this study
were desirability of pregnancy, history of premenstrual
disorder, marital conflicts, history of hospitalization of
mother’s relatives due to COVID-19, compliance rate
with preventive health measures for COVID-19 by the
mother during the COVID-19 pandemic, stressful events,
and family support.

Related factors to post-partum depression in this study
were history of premenstrual syndrome, having chronic
diseases, marital conflicts, and history of mother’s hos-
pitalization when infected with COVID-19, compliance
rate with preventive health measures for COVID-19 by
the mother during the COVID-19 pandemic, stressful
events, and family support.
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