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Introduction

Introduction: Postpartum depression (PPD) is a major cause of burden of diseases in women within the
first 4 weeks of delivery. The aim of this study was to determine the prevalence and the role of various
factors in PPD in the northern and northeastern regions of Khuzestan province.

Methods: This descriptive-analytical study was undertaken as the first phase of a case-control study on
1424 mothers in the first 24 to 48 hours after childbirth between January 2019 and January 2020. The
data collected covered three areas: baseline characteristics, medical history, and PPD. The latter was
measured using the Edinburgh Postpartum Depression Scale with a cut-off point of equal to or greater
than 12. The collected data were analyzed using Stata-16 software and simple and multiple Logistic
Regression models.

Results: The prevalence of PPD was estimated at 26.6% in the study sample. In the multiple model, the
History of elective abortion (OR= 2.26, 95%CI=1.19, 4.27), delivery in the summer (OR= 2.11,
95%CI=1.39, 3.20), birth defect (OR= 2.09, 95%CI=1.10, 3.94), the history of infertility treatment (OR=
0.33, 95CI=0.18, 0.61) and living in urban areas (OR= 0.52, 95%CI1=0.39, 0.70), had relationship with
the chance of developing PPD.

Conclusion: The results of this study, which sought to identify factors reinforcing and preventing PPD,
can be used to identify mothers at risk for PPD. Moreover, it can help make appropriate interventions,
including psychological and emotional support of mother during and even before pregnancy to alleviate
PPD.

childbearing age (1). Postpartum depression
(PPD) is a major cause of burden of

Depressior_w is one _O_f the_most prevalent gynecological disease during the first 4 weeks
psychological ~ conditions in  women of after childbirth (2). Depressed mothers are
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unable to properly take care of their infants,
exhibit negative maternal behaviors, and forge a
weak mother-child connection (3). Also, the
children of depressed mothers are more likely to
have poor emotional, social, and cognitive
development (4-6).

PPD describes an intense feeling of sadness,
desperateness, and recurring thoughts of death
or harming oneself and the baby, or even suicide
(7), which affects the mother's brain response
and behavior (8). PPD can have severe short or
long-term consequences for the mother, baby,
and family; as for the infant, these side effects
may include low immunization, psychological
problems, increased risk of diarrhea,
breastfeeding disorders, and impeded physical
and mental development of the infant (9).

According to the World Health Organization,
20-40% of women in developing countries
suffer from PPD (10). Globally, 10-20% of
mothers struggle with PPD (11). The incidence
of PPD varies in various parts of Iran and is
estimated to be in the range of 5.5% to 43%; In
a meta-analysis study, the overall incidence of
this disorder in Iran was estimated at 28.7%,
which varied proportional to the job of the
mother, wanted or unwanted nature of
pregnancy, type of delivery and place of
residence (12-15).

All women are potentially at risk for PPD, but
some factors such as childbirth at a young age,
low level of education, history of abortion,
discontent with the sex of the infant, factors
related to parturition, poverty and low social
support have been found to wield greater
influence this disorder (8, 16-20).

The health of women, especially mothers after
delivery, is a public concern and the health
status of this group can subsequently affect the
health of other family members and the society
at large. Moreover, ethnic diversity and
consequently cultural diversity in different
provinces of Iran affect the incidence of mental
health disorders such as PPD. Therefore, the
present study was undertaken to determine the
prevalence and the role of various factors in

PPD in the northern and northeastern regions of
Khuzestan province in 2019-2020.

Materials and Methods

Study design

This descriptive-analytical study was conducted
as the first phase of a case-control study, which
was approved by Dezful University of Medical
Sciences in 2015, entitled "Investigating the
relationship between diet and postpartum
depression™.

Setting

This study was performed between January
2019 and January 2020 in training hospitals,
Dezful General as well as Alhadi Obstetrics and
Gynecology in Shushtar, in the north and
northeast of Khuzestan province, that more than
90% of deliveries in Dezful and Shushtar cities
are conducted in these hospitals. Sampling was
performed at the hospitals within the first 24 to
48 hours after delivery and prior to the discharge
of mothers

Participants

The study participants were mothers referring to
the above hospitals for childbirth at the time of
the study and met the eligibility criteria. In this
phase of the study, all mothers referring to the
hospital during the sampling days, who were
willing to participate in the study and signed a
inform consent and were able to answer the
questions, were enrolled. Participants were
ensured that the refusal to attend the study had
not effect on the quality of services they were
provided with.

Variables

The collected information covered three
sections including baseline characteristics,
medical history and PPD status. As for the
baseline characteristics section, maternal
information such as age, occupation, pre-
pregnancy weight, height, place of residence,
level of education, husband's age, husband's
occupation, family income and infant gender
were collected. Regarding the medical records,
information such as history of infertility
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treatment, history of spontaneously abortion,
history of elective abortion, newborn’s birth
defect, delivery rank and weeks of pregnancy at
the time of childbirth were obtained. PPD was
also measured using the Edinburgh Postnatal
Depression Scale 1 (EPDS).

In this study, basic background characteristics
and medical records were considered as
exposures and PPD as the outcome. In multiple
models, when determining the association of
each factor with the outcome, the effect of other
factors as confounders were controlled.

Data collection instrument

Baseline characteristics and medical history
were obtained through a questionnaire (or in-
person interview) and by reviewing
participants’ health and hospital records,
respectively. EPDS was used to assess PPD
status.

The EPDS contains 10 items, and the total score
of this scale is between 0 and 30, the score of 12
or higher indicating PPD. Items 1, 2 and 4 are
scored in the range of 0 to 3 and items 3, 5, 6, 7,
8, 9 and 10 are scored in the range of 3t0 0. The
validity and reliability of the Iranian version of
this questionnaire have been assessed by
Ahmadi Kani Golzar et al. (21).

Sample size and sampling method

The sampling was conducted by a team of
questioners consisting of two female students
(one BA in nutrition and the other BA in
midwifery). The members of the questioning
teams, after receiving the necessary training,
performed sampling in a hospital independently.
Sampling was clustered and conducted in
several stages. Accordingly, the number of days
in each month was considered as clusters and 10
days of each month were randomly selected for
sampling. On the selected days, the questioning
teams visited the obstetrics and gynecology
wards of the hospitals at 8 am (beginning of the
morning shift of the hospital) and collected
information from all of admitted mothers who
the eligibility criteria of the study, by census
method. Mothers who were literate completed

the questionnaire and any ambiguities in the
questions was addressed by the questioners. For
mothers who were illiterate, the questionnaires
were completed by the questioners in the form
of a questionnaire-interview. If the participants
spoke a language other than the official
language of the country (Persian), the questions
were translated into the desired language with
the help of hospital staff or the patient's
companion. The sampling process was observed
in all seasons and finally 1424 subjects were
selected to enter the study.

Statistical analysis

Data were analyzed using Stata-16 software.
Quantitative  variables  were  analyzed
continuously and using mean and standard
deviation, and qualitative variables were
analyzed categorically and using the frequency
percentage.

To calculate BMI, the ratio of weight (Kg)
divided by the square of height (meter) was
used. Accordingly, the participants were
analyzed in groups of low weight (less than
18.5), normal (18.5-24.9), overweight (25-
29.9), class 1 obesity (30-34.9), class 2 obesity
(35-39.9) and class 3 obesity (equal to and
greater than 40).

In data analysis, first, based on baseline
characteristics and medical records the general
prevalence of PPD was calculated. In the next
step (According to the Hosmer and Lemeshow
method(22)), the simple Logistic Regression
model was employed at a significant level of a
= 0.2 for determine the crude relationship of
each variable with PPD, then to control the
confounding effect of the variables on each
other, the variables that had a significant
relationship with the chance of PPD, were
included in the multiple Logistic Regression
model at a significant level of a = 0.05.

Results
Of the mothers who were eligible to participate
in the study, 86 were not willing to participate in

the study. Finally, 1424 mothers with a mean
age of 27.47+5.40 years and a gestational age at
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the time of childbirth of 38.70+£1.50 weeks were
studied. The majority of mothers had natural
delivery (20.1%) and were overweight or
obesity (76.8%) before pregnancy. About 20%
had a history of spontaneously abortion and less
than 4% had a history of elective abortion.

Since 379 participants had PPD (26.6%). Table
1 shows the prevalence of PPD based on
subgroups.

In the analysis of factors affecting PPD, the
simple model suggested that the variables of
higher-than-normal pre-pregnancy BMI, higher
level of education, birth defect, History of
elective abortion, delivery in the summer and
cesarean delivery are risk factors, and variables
of difference age between mother and husband,
living in urban areas, history of infertility

treatment, low delivery rank are preventive
factors for PPD (Table 2).

In the multiple model and after adjustment for
the factors, it was observed that the history of
elective abortion (OR = 2.26, 95% CI = 1.19-
4.27, P = 0.012), delivery in summer (OR =
2.11, 95% ClI = 1.39-3.20, P <0.001) and
newborn’s birth defect (OR = 2.09, 95% CI =
1.10-3.94, P = 0.023), had relationship with
elevated chance of PPD. Moreover, the history
of infertility treatment (OR = 0.33, 95% CI =
0.18-0.61, P <0.001) and living in urban areas
(OR = 0.52, 95% CI = 0.39-0.70, P<0.001),
were related to the decreased chance of
developing PPD (Table 2).

Table 1. Prevalence of PPD according to baseline characteristics of participants in the northern and northeastern regions of

Khuzestan province in 2019-2020.

Variable Number of participant E:%evalence of PPD?
(Percent)
Mother's age (Mean+ SdP) 27.47+5.40
Difference of parental age 4.46 +4.35
Pregnancy weeks at childbirth (Meanzx Sd?) 38.70+1.50
No 1372 (96.3) 26.1
newborn’s birth defect
Yes 52 (3.7) 40.4
Normal weight 211 (15.3) 23.2
Overweight 531 (38.4) 25.6
BMI Class 1 Obesity 398 (28.8) 25.9
Class 2 Obesity 176 (12.7) 324
Class 3 Obesity 66 (4.8) 43.9
1 485 (34.1) 19.2
2 610 (42.9) 34.4
Delivery rank 3 208 (14.6) 26.4
4 63 (4.4) 19
More than 5 57 (4) 15.8
Type of delivery Natural 782 (54.9) 20.1
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Cesarean 642 (45.1) 346
No 1312 (92.1) 27.8
History of infertility treatment
Yes 112 (7.9) 125
No 1130 (79.4) 28.1
History of spontaneously abortion  Once 216 (15.2) 22.7
More than once 77 (5.4) 15.6
No 1372 (96.3) 26.1
History of elective abortion
Yes 52 (3.7) 40.4
Place of residence Rural 494 (35) 30
Urban 919 (65) 24.9
Female 650 (46.4) 26
Gender of newborns Male 726 (51.8) 275
Twin 26 (1.9) 385
Primary education 708 (49.8) 21.2
Mother’s education Diploma 479 (33.7) 30.5
University degree 236 (16.6) 35.2
Weak 646 (52.3) 333
Economic status Moderate 483 (39.1) 25.7
Good 106 (8.6) 19.8
Housewife 1362 (96.2) 27.1
Mother’s job Self-employed 17 (1.2) 235
Employee 37 (2.6) 8.1
Unemployed 110 (7.7) 22.7
Self-employed 913 (64.2) 27.1
Husband’s job
Employee 201 (14.3) 30.9
labor 196 (13.8) 224
Total 1424(100) 379(26.6)

(a) Postpartum Depression (b) Standard Deviation
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Table 2. Relationship between various factors and chance of PPD in the northern and northeastern regions of Khuzestan
province in 2019-2020.

Crude? model

Adjusted® model

Variables
OR® (80% CI9) P-Value OR® (95%CI¢) P-Value
Difference age between mother
Husband (congnues) 0.97(0.95, 0.98) 0.038 0.96(0.93, 0.99) 0.031
BMI (trend) 1.20(1.11, 1.29) 0.001 1.25(1.10, 1.43) <0.001
Mother education (trend) 1.45(1.31, 1.60) <0.001 1.82(1.48, 2.24) <0.001
gelyvborn’s birth Have not (Reference) (Reference)
t
etec Have 1.91(1.32, 2.77) 0.024 2.09(1.10, 3.94) 0.023
H Ref Ref
I-Ilistc_)ry - of ave not (Reference) (Reference)
t t
elective abortion — 1-ve 1.91(1.32, 2.77) 0.024 2.26(1.19, 4.27) 0.012
Pla%e of Rural (Reference) (Reference)
residence Urban 0.77(0.66, 0.90) 0.041 0.52(0.39, 0.70) <0.001
Have not (Reference) (Reference)
History of
s%ontaneously Once 0.74(0.59, 0.93) 0.1 0.65(0.44, 0.96) 0.033
abortion
More than once 0.47(0.31, 0.71) 0.019 0.61(0.30, 1.22) 0.165
Histor of Havenot (Reference) (Reference)
infertiﬁty
treatment Have 0.37(0.25, 0.53) 0.001 0.33(0.18, 0.61) <0.001
Natural (Reference) (Reference)
Type of delivery
Cesarean 2.10(1.79, 2.45) <0.001 1.67(1.27, 2.19) <0.001
housewife (Reference) (Reference)
Mother’s job Self-employed 0.82(0.39, 1.73) 0.743 0.61(0.18, 2.03) 0.425
Employee 0.23(0.10, 0.51) 0.018 0.18(0.05, 0.64) 0.008
Unemployed (Reference) (Reference)
Self-employed 1.26(0.92, 1.71) 0.333 1.10(0.64, 1.87) 0.716
Father’s job
Employee 1.51(1.07, 2.15) 0.126 1.08(0.57, 2.05) 0.790
labor 0.98(0.68, 1.41) 0.955 1.10(0.59, 2.03) 0.759
1 (Reference) (Reference)
2 2.21(1.84, 2.65) <0.001 1.86(1.34, 2.57) <0.001
Delivery Rank 3 1.51(1.18, 1.94) 0.033 1.84(1.20, 2.83) 0.005
4 0.99(0.64, 1.53) 0.981 1.43(0.69, 2.96) 0.325
More than 5 0.79(0.48, 1.28) 0.537 1.13(0.51, 2.50) 0.756
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Spring (Reference) (Reference)
Summer 2.19(1.73,2.77) <0.001 2.11(1.39, 3.20) <0.001
Season
Fall 1.24(0.97, 1.59) 0.261 1.14(0.75, 1.74) 0.524
Winter 0.99(0.79, 1.23) 0.960 0.85(0.59, 1.25) 0.429
(a) Simple logistic regression, (b) Multiple logistic regressions, (c) Odds Ratio, (d) Confidence Interval
Discussion to the stresses and difficulties of pregnancy and

The goal of this study was to determine the
prevalent and role of various factors affecting
PPD in the northern and northeastern regions of
Khuzestan province. In this study, 1424 mothers
were examined in the first 24 to 48 hours after
delivery in the Obstetrics and Gynecology Ward
of two hospitals prior to their discharge. The
general prevalent of PPD was estimated at
26.6%. Also, controlling the confounding effect
of variables on each other, the history of elective
abortion, delivery in summer and newborn’s
birth defect were found to be strongly related to
the higher chance of PPD and the history of
infertility treatment and living in urban areas
had the strongest relationship with a lower
chance of PPD.

In various studies conducted in the Middle East,
the prevalent of PPD has been reported to be 10-
51.8%. For example, the prevalent of PPD in
Syria (28.2%), Turkey (27.2%), Egypt (51.8%),
Qatar (17.6%), the United Arab Emirates (10-
22%), Iran (5.5-43%) and Palestine (19-14%)
have been measured in previous studies (12-15,
23-25). These values are higher than the
prevalent of PPD in developed countries such as
the United States (10%), Sweden (13%),
Australia (3.3%), Canada (4.7%) and Norway
(10.1%) (26-30). Moreover, the prevalent of
PPD in Arab immigrants was 36% in the United
States and 25% in Ethiopia (27, 31). The reason
for the low prevalence of depression in
developed countries can be the existence of
codified programs for men to participate and
support their wives during the prenatal period,
during childbirth and after childbirth, which
plays an essential role in maternal health and
feeling more capable of enduring and adapting

childbirth, as well as reducing the stress of this
period(32).

In this study, pre-pregnancy overweight and
obesity manifested a positive and significant
relationship with a higher chance of PPD. This
means that elevated BMI increases the chance of
developing PPD by 1.25 times. In the same
studies, it has been shown that a BMI of above
35 (class 2 obesity or higher) increases the risk
of PPD(33, 34), which is consistent with the
results of the present study. According to the
study of Adkins et al., weight gain during
pregnancy in mothers with class 3 obesity
before pregnancy was not associated with
PPD(35). This finding could indicate the effect
of pre-pregnancy overweight and obesity on
postpartum  depression, and  pregnancy
overweight may not have a significant effect on
postpartum depression. Various studies have
examined the relationship between consumption
of certain dietary factors that are a major cause
of overweight and obesity, and mental health,
and the results show that the consumption of
certain substances and dietary factors can affect
a person's physiological, neurological and
psychological response, including depression to
stress (36-46).

The multiple model, after being adjusted for
other factors, revealed that mothers whose
infants were born with a birth defect were 2.06
times have a higher Chances of develop PPD. In
the study of Laudi et al., there was no any
statistically significant relationship between
neonatal encephalopathy at birth and PPD (47).
The discrepancy of their results with our results
could be due to the focus on a specific defect.
While, in some studies, infant health problems
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within the first 12 hours after birth are one of the
main determinants of PPD (48, 49), which is
consistent with the findings of our study.

The results of many studies have illustrated the
effect of cesarean on elevated chances of PPD
(14, 25, 29). It is in keeping with the results of
our study, according to which cesarean
significantly increases the chances of PPD
compared to the normal delivery.

A history of elective abortion can be due to an
unwanted pregnancy or medical problems for
the fetus or mother. Furthermore, if the
pregnancy is planned, the mother is reluctant to
have an abortion, but spontaneously abortion is
beyond the mother’s control. A history of
elective abortion was significantly related to
elevated chance of PPD and there was a
significant relationship between the history of
one-time spontaneously abortion and decreased
chance of PPD. Research has shown that in
American states where abortion is banned, the
prevalence of PPD has been dramatically higher
than states where abortion is legal (50). Also, in
the study of Burgut et al., the threat of abortion
as well as unwanted pregnancy, which increases
the risk of elective abortion, raise the chances of
PPD by 2.55 and 1.84 times (25), respectively.
In Asaye et al.'s study, unwanted pregnancy and
the history of abortion increased the chances of
PPD by 2.02 and 1.79 times (31) respectively
which is aligned with the findings of our study.
Since non-differential misclassification bias
with regard to the history of elective abortion
could not be eliminated, the relationship
between the history of elective abortion and the
chance of PPD is probably stronger than the
value obtained in our study.

In this study, the history of infertility treatment,
as a function of infertility history, significantly
reduced the chance of PPD. In the study of
Burgut et al., the history of infertility increased
the chance of unadjusted PPD by 3.54 times
(25), which is inconsistent with the findings of
our study. This discrepancy may be due to the
unadjusted of other effective variables. Also, in
similar studies, after adjusting the possible
effective factors, no statistically significant

relationship has been observed between the
history of infertility treatment and PPD(51, 52),
which is in disagreement with the results of our
study. This disagreement may be due to the
cultural differences of participants or the nature
of the adjusted variables.

One of the limitations of this study was the
collection of information about history of
infertility treatment, history of spontaneous
abortion and history of voluntary abortion,
which was subject to information bias and non-
differential misclassification due to the self-
reporting nature of data collection. This is
because mothers are likely to underreport
abortions, avoid reporting elective abortions or
misreport elective as spontaneously.

Conclusion

The overall prevalence of postpartum
depression in this study is similar to the
prevalence of this disorder in the Middle East
and other developing countries, but factors
associated with this type of depression seem to
vary in different countries and cultures. In
conclusion, the high level of mother’s
education, overweight and obesity, a history of
elective abortion, above second delivery rank,
cesarean, delivery in summer and birth defects
in newborn are major factors that increase the
chance of PPD while a history of spontaneously
abortion, a history of infertility treatment, and
living in urban areas reduce the chances of
developing PPD. The results of this descriptive-
analytical study on factors reinforcing and
preventing PPD can be used to identify mothers
at risk of PPD. Accordingly, by planning for
psychological and emotional support of these
mothers during pregnancy and even before
pregnancy, PPD could be alleviated.
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