Original Article

Changes in Depressive Symptoms During
the Antenatal Period: A Cohort Study from

Bangladesh
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ABSTRACT

Background: Antenatal depressive
symptoms adversely affect the health and
well-being of women, babies, and their
families. This study aimed to explore the
prevalence and probable associated factors
of depressive symptoms.

Methods: A prospective cohort approach
was adopted, and 435 pregnant women
were assessed longitudinally at an
antenatal clinic in the first, second, and
third trimesters. Edinburgh Postnatal
Depression Scale (EPDS) was used

to measure self-reported depressive
symptoms. The multivariate approach

of the general linear model was used

to evaluate the mean differences of
depression scores among the trimesters.
To investigate the associated factors

of depressive symptoms, generalized
estimating equation (GEE) was used to take
into account the clustering effect.

Results: More than half (58.13%) of

the pregnant women had antenatal
depressive symptoms in at least one
trimester. Depressive symptoms decreased
throughout the pregnancy; they were
higher in the first trimester and declined
toward the third trimester. Significant

mean differences were found in depression
scores among the three trimesters. GEE
showed that trimester, education, family
income, and body mass index (BMI) are
significantly associated with antenatal
depressive symptoms.

Conclusions: First trimester is the
most critical period for identification of
depressive symptoms. At-risk women
need to be treated. Proper education
achievement, economic solvency, and
adequate nutrition could reduce the
depressive symptoms.

Keywords: Antenatal depressive
symptoms, demographics, nutritional
status, pregnancy, Bangladesh

Key Messages: Rate and the mean of
depression were higher in the first
trimester and declined toward the third
trimester. Education, family income, and
body mass index were also significantly
associated with antenatal depression.

regnancy and the transition to par-
enthood involve significant psy-
chological and social changes for
future parents, commonly leading to de-
pressive symptoms.' The consequences
of antenatal depressive symptoms (ADS)

on child health include low birth weight,
premature delivery,> poor nutrition, and
diarrhea 3 Risk factors for ADS, including
maternal anxiety, life stress, history of
depression, domestic violence, unintend-
ed pregnancy, low income, single status,
and poor relationship with the partner,
are also associated with depressive symp-
toms during pregnancy.+ Other factors
associated with ADS are young age, un-
employment,’s lack of education,® mul-
tiparity,” lack of support from partner,
physical abuse by partner,®® inadequate
nutrition,’and obesity.*

Previous research suggests that the
rate of the mother having depressive
symptoms decreases from 22% in the
first trimester to 20.6% and 18.5% in the
second and third trimesters, respective-
ly.+ In contrast, Bennett et al.2 revealed
an opposite trend: a prevalence rate of
7.4% in the first trimester and 12.8% and
12% in the second and third trimesters,
respectively.

The prevalence rate of mothers with
depressive symptoms during pregnancy
varies from 7% to 20% in high-income
countries and 20% or higher in low- or
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middle-income countries. However,
limited data are available for low- or
middle-income countries.” Specifically,
depression rates are 20% in Malaysia,*
46.8% in Thailand,s and 25% in Paki-
stan? In Bangladesh, estimates vary
from 18% to 33% in the rural areas of two
subdistricts of the Mymensingh® and
Matlab subdistricts,® respectively; how-
ever, no research is available from the
urban areas of Bangladesh. Moreover,
this lower prevalence of Mymensingh
may be due to previous maternal support
provided by Bangladesh Rural Advance-
ment Committee (BRAC), a nongovern-
mental organization (NGO).

Research on ADS is rare in Bangladesh.
Only a few cross-sectional studies con-
cerning prevalence rates and associated
sociodemographic factors are available
for village women. There is no available
information on the prevalence of depres-
sive symptoms in all the three trimesters
or how the nutritional and physiological
parameters affect their severity. Explora-
tion of point prevalence of maternal de-
pressive symptoms may identify the vul-
nerable trimesters of pregnancy, which
helps to take corrective measures. Urban
women may show diverse levels and pat-
terns of depressive symptoms.

The objectives of this study were to in-
vestigate the point prevalence of depres-
sive symptoms in the three trimesters of
pregnancy and to identify the sociode-
mographic and nutritional factors asso-
ciated with the depressive symptoms.

Materials and Methods
Study Setting and Design

The data were obtained from Surjer
Hashi Clinic, an antenatal care (ANC)
clinic in Chattogram city, an NGO com-
prising 12 subbranches that provide low-
cost services for pregnant mothers and
children. The city is at the center of the
Chattogram districts in the southeastern
part of Bangladesh, 265km from the cap-
ital, Dhaka. We conducted this prospec-
tive study among mothers under ANC
from September 2015 to August 2017.

Sample Details and
Procedures

Ethical approval was obtained from the
“Medical Ethical Committee” of the
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health care clinic. Health care promot-
ers and trained investigators explained
the study to women. During the study
period, 2,760 women visited the clinic,
of whom 1,380 (50%) were pregnant. We
invited all 466 (33.8%) women who were
8-12weeks pregnant and explained the
study, out of which 435 (93.3%) agreed
to participate. Later, 17 women shifted
home and dropped out of the study. The
remaining 418 (96.1%) were followed up
for the whole study period. The sociode-
mographic profile of those who dropped
out was almost similar to that of our
study sample. Written consent was ob-
tained from the mothers after discussing
the purpose of the study with them and
assuring them about the confidentiality
of their data that this research would not
be harmful to them. Data were collected
with a prestructured and pretested ques-
tionnaire at gestational age 8-12weeks
(first trimester). The women were re-
quested to visit again during their sec-
ond (13-28 weeks of gestation) and third
(20—40weeks of gestation) trimesters.

Study Variables

The sociodemographic factors hypothe-
sized to have an association with depres-
sive symptoms were trimester, mother’s
age, mother’s age at marriage, mother’s
education, family income, household liv-
ing situation, professional status, mater-
nal parity, pregnancy type, preparation
for delivery, father’s age, and father’s
education because there is a potential as-
sociation between antenatal depression
and age, education, professional status,
income, parity, and unwanted pregnan-
cy.#7 The nutritional parameters expect-
ed to be associated were mid-upper arm
circumference (MUAC), body mass in-
dex (BMI), and hemoglobin (Hb) levels,
because ADS have also been associated
with inadequate nutrition.

MUAC was measured during the first,
second, and third trimesters with a Talc
insertion tape (MUAC Tape-Measure
style, Health Books International/TALC,
England). This tape can be used for chil-
dren, pregnant mothers, and adults. The
circumference was measured from the
left arm midpoint, between the acromi-
al and olecranon processes of the scapu-
la and ulna, respectively, while the arm
was hanging freely down the side. The
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tape was placed in a horizontal position
that touched the skin and followed the
contours of the limb, but not compress-
ing the underlying tissue. MUAC was
categorized into <24cm (wasting) and
>24cm (normal), according to the World
Health Organization (WHO, 1995).°

Prepregnancy weight was based on
self-report obtained during the first-tri-
mester visit and verified by asking the in-
formation again in the second-trimester
visit to the clinic. Height was measured
with a portable Harpenden stadiometer
(Holtain Ltd, London, United Kingdom/
UK). The measurement was recorded
while the participant stood, without shoes,
on a horizontal flat plate attached to the
base of the stadiometer, with heels togeth-
er and fully stretched upward, with the
head in the Frankfurt plane, as described
by Kitange.” Prepregnancy BMI was cate-
gorized according to WHO (2003): under-
weight (<18.5kg/m?), normal (18.5-24.9kg/
m>),and overweight (25-29.9kg/m?).**

Only 138 women provided consent
for blood samples to be collected. Hb
concentration was determined with the
HemoCue technique, during the first
visit after recruitment. An electrical or
battery-operated HemoCue photome-
ter (HemoCue AB, Angelholm, Sweden)
with a disposable cuvette was used as
suggested by Shirima and Kinabo (2005)
and categorized as anemic (<11g/dL) or
normal (>11g/dL).*

Measurement of Depressive
Symptoms

Depressive symptoms were assessed
with the Edinburgh Postnatal Depres-
sion Scale (EPDS).> This self-reported
questionnaire comprises ten items that
are measured on a four-point Likert scale
(0-3). The total score ranges from o to
30, with higher scores indicating more
severe depression. This scale measures
the intensity of depressive symptoms
over the previous seven days and is wide-
ly used with both pregnant and post-
partum women.> Two bilingual social
science researchers did the translation
of all items of the scale. In-depth inter-
views about the items, with other preg-
nant women from outside the sample,
confirmed that the Bengali terminology
is accurate. Women with scores =10 were
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considered depressed, as described by
Gausia et al.® and Nasreen et al.* The in-
ternal validity of the instrument was also
checked (Cronbach’s a = 0.84), which en-
sured the internal consistency of the in-
strument.

Statistical Analysis

Multivariate analysis of variance of the
general linear model was used to check
the mean differences of depression score
among the three trimesters. Repeated
measures from the same unit over time
can lead to clustering, and observations
within the same cluster are usually cor-
related. To handle repeated and clustered
data, Liang and Zeger proposed general-
ized estimating equation (GEE), which
is a nonlikelihood method that corrects
for the clustering effect and uses correla-
tions to capture associations within clus-
ters.>> GEE with binary response variable
using the logit link function was used
to estimate the parameters. Exchange-
ability and autoregressive first-order
working correlation assumptions were
compared to observe the association of
repeated measures within the cluster
(respondent). The closest standard error
of empirical and model-based estimates
identified the best working correlation
structure. Statistical package SAS version
9.3 was used for analysis. P value less
than 5% was considered as the threshold
for statistical significance.

Results

Sociodemographic and
Obstetric Characteristics

Table 1 shows the participants’ sociode-
mographic and obstetric characteristics.
A majority (46.4%) were in the 20- to
24-year-old age group. Under half of the
mothers (45.7%) and fathers (47.1%) had
completed secondary education. Half
(50.1%) of the families earned less than or
equal to 10,000 Bangladesh taka (BDT)/
month. The employment rate of mothers
was 22.07%. A vast majority (89.9%) was
employed by private sector. Nulliparous
women made up 56.09%. Of note, 91.26%
had planned to be pregnant.

Nutritional Parameters

Table 2 shows the nutritional parame-
ters. Mean + standard deviation of MUAC

TABLE1.

Distribution of Respondents According to Sociodemographic and

Obstetric Characteristics (n = 435)

Selected Characteristics ‘ Categories ‘ n ‘ %
Sociodemographic profile

=19 70 16.1

20-2, 202 6.
Age (years) 4 424
25-29 123 283

=30 40 g.2

No formal education 58 13.3

Primary 129 2g.

Mothers’ education 27
Secondary 199 45.7

Higher secondary or above 49 1.3

No formal education 66 15.2

Primary 8 20.

Fathers’ education 9 2
Secondary 205 471

Higher secondary or above 75 17.2
=10,000 218 50.0

Family monthly income 10,00115,000 101 23.0
(Bangladesh taka) 15,001-20,000 55 13.0
>20,000 61 14.0
Partner 288 66.21

Household
Partner and family 147 33.79
Employed g6 22.07
Employment
Unemployed 339 77.93
Obstetric information

Nulliparous 244 56.1
Parity Primiparous 135 31.03
Multiparous 56 12.87
Yes 397 g1.26

Planned pregnancy

No 38 8.74

in first, second, and third trimesters
was 24.08+2.56cm, 24.85+3.59cm, and
25.85+2.59cm, respectively. In the first
trimester, 58% had wasting, while and in
the third trimester, 69.4% were normal.
The mean BMI was 22.34+3.81kg/m?;
26.4% and 22.3% of the women were clas-
sified as underweight and overweight,
respectively. Average Hb concentration
was 11.59 +1.14 g/dL, and 31.1% of women
suffered from anemia.

Prevalence of Depression

The point prevalence was 35.4% (95%
CI: 30.82%-40.20%) at the first tri-
mester, and it decreased to 33.7% (95%
CIL: 28.51%—-37.62%) and 30.1% (95% CI:
25.78%—34.79%) during the second and
third trimesters, respectively. The per-

centage of women with depressive
symptoms in all three trimesters was
12.9% (95% CI: 9.86%-16.52%), in at
least one trimester was 58.13% (95% CI:
53.24%—-62.91%) and in at least two tri-
mesters was 28.71% (95% CI: 24.42%-—
33.31%). The average depression scores
in the first, second, and third trimesters
were 11.53+4.75 (95% CI: 11.07-11.99),
10.01+3.29 (95% CI: 9.68-10.31), and
9.62+2.87 (95% CI: 9.34-9.89), respec-
tively. Women with planned pregnancy
had lower rates of depression than those
with unplanned pregnancy. Rates of de-
pression were 35.2%, 33.1%, and 30.1% for
planned pregnancies and 43.3%, 41.7%,
and 35.0% for unplanned pregnancies
in the first, second, and third trimesters,
respectively.
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TABLE 2.

MUAC, BMI, and Hb Concentration in Pregnant Women

Nutritional Predictors ‘ n ‘ %
MUAC in the first trimester (n =435)
=24cm (wasting) 251 577
>24cm (normal) 184 423

MUAC in the second trimester (n =418)

=24cm (wasting)

214 51.2

>24cm (normal)

204 48.8

MUAC in the third trimester (n =418)

=24cm (wasting) 128 30.6
>24cm (normal) 290 69.4
BMI (n=435)

<18.5kg/m? (underweight) 15 26.4
20-24.gkg/m? (normal weight) 223 51.3
25-29.gkg/m? (overweight) 97 223

Hb concentration (n=138)
<11g/dL (anemic) 43 31.2
=11g/dL (nonanemic or normal level) 95 68.8

MUAC: mid-upper arm circumference; BMI: body mass index; Hb: hemoglobin.

Correlation of Depression
Scores Among Trimesters

The pairwise correlation structure for de-
pression across the different trimesters
was 0.45 for first and second trimesters,
0.33 for second and third trimesters, and
0.20 for first and third trimesters, reveal-
ing a significant (P = 0.001) correlation
between the trimesters. In general, the
pairwise correlation appeared to de-
crease over time as the lag between the
measurements increased. This declining
correlation satisfied the autoregressive
first order, or AR (1), among the correla-
tion structures.

Multivariate Approach and
GEE

Significant mean differences were found
in the depression scores among the three
trimesters by Pillai’s trace statistic (test
value = 0.14, P = 0.001). Self-reported pre-
gestational weight was highly correlated
with recorded weight of all three trimes-
ters (r=0.95,P=0.001;1r=0.94,P = 0.001;
r=0.97,P = 0.001).

The empirical standard error was
closest to the model-based standard
error with the autoregressive working
assumption in comparison to exchange-
able one. This implies that an autoregres-

sive working correlation assumption
reflects the true structure of the data.
Table 3 shows the empirical parameter
estimate of GEE in the autoregressive
correlation structure. The model shows
that trimester, mothers’ education, fam-
ily income, and BMI were significantly
associated with depression.

Specifically, both trimester and edu-
cation were inversely related to depres-
sion. Regarding income, women with
a family income <10,000 BDT/month,
10,001-15,000 BDT/month, and >15,001-
20,000 BDT/month showed ADS higher

TABLE 3.

than women who had income >20,000
BDT/month: "% =5.21, ¢4 = 4.39, and
e> =172, respectively. Underweight
women had higher odds of ADS than
their = normal-weight  counterparts
(e**° = 2.72). Women with overweight
had higher rates of depressive symptoms
than normal-weight women (¢ = 1.77).

Discussion

In this study, more than half (58.13%) of
the pregnant women were depressed in
at least one of the trimesters. This is a
higher rate than that of Lee et al.> who,
in a similar hospital-based longitudi-
nal study, reported that 37.1% of women
were depressed. Our higher rate may be
due to the lower socioeconomic status
of our participants. Previously reported
depression rates in low- and middle-in-
come countries have been 20% or more.>
We found that symptoms of depression
decreased throughout pregnancy, which
is consistent with previous investiga-
tions." The high frequency found at the
beginning of this study may have been a
result of the changes occurring in wom-
en’s bodies and minds to adopt with
pregnancy conditions.

However, Bennett et al.? found that
rates increased from the first to second
trimester before decreasing the third tri-
mester. Also, Lima et al.*® documented
that, in mothers in 12 health units in Sao
Paulo, Brazil, the rates were higher at the
first trimester (27.2%), fell to 21.7% in the
second trimester, and again rose to 25.4%
in the third trimester. The higher preva-

Parameter Estimate of GEE Considering Autoregressive Correla-

tion Structure (N=418)

Parameters Estimate Standard Error Pvalue
Intercept 0.92 0.019
Trimester -0.29 0.14 0.038
Mothers’ education -0.45 0.14 0.001
Family income (BDT) 1.65 0.62 0.007
(=10,000vs.>20,000)
Family income (BDT) 1.48 0.67 0.027
(10,001-15,000 vs.>20,000)
Family income (BDT) 0.54 0.60 0.036
(15,001-20,000 Vs. > 20,000)
BMI (underweight vs. normal weight) 1.00 0.68 0.014
BMI (overweight vs. normal weight) 0.57 0.46 0.022

1USD=83; BOT: Bangladesh taka; BMI: body mass index; vs.: versus.
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lence in the third trimester may be due to
the proximity of labor and birth.
Concerning specific countries, slightly
lower (27%) rates were found in the first
trimester in Soweto, South Africa; how-
ever, that study employed a higher cutoff
score for depression (i.e., >13).>” The rate
of depression was 18% in Hyderabad,
Pakistan, during the second trimester,>
and this lower rate may be due to the
higher standards of skilled pregnan-
cy care. The prevalence of depression
among women who were 28-32weeks
pregnant was 16.9% in Melbourne, Aus-
tralia.> In the third trimester, the rate of
depression was 25% in southern Kahuta,
Pakistan,* and 13.8% in Sabah, Malay-
sia.’® Besides, the present findings agree
with those of Gausia et al.® who found
that in rural areas of Bangladesh, 33% of
mothers in their third trimester were de-
pressed. Further, a cross-sectional survey
in Turkey revealed that 33.1% of women
experienced depression during the third
trimester. Nasreen et al.’ identified a
depression rate of 18% among pregnant
women in a rural subdistrict of Bangla-
desh. This lower prevalence may be due
to the inclusion of all women in the soci-
ety and previous maternal support from
BRAC. In the current study, two-third of
the participants came from single fami-
lies, which may also have contributed to
the increased prevalence of depression.
In our research, trimester, education,
family income, and BMI were signifi-
cantly associated with depression. Ed-
ucation was negatively associated with
depression, which supports earlier find-
ings.® Further, educated women were
more likely to experience symptoms of
depression than noneducated women in
Malawi* and Pakistan;* however, no as-
sociation between education and antena-
tal depression was reported by Senturk et
al.,* Leigh and Milgrom,* or Zeng et al.s
Education may increase the awareness
among mothers, which at least partly
minimizes the depression. However, in-
consistencies among studies may be due
to the differences in the research design
or population or possible confounders.
Regarding income, women with a fam-
ily income <10,000 BDT/month (<120
United States Dollar [USD]), 10,001
15,000 BDT/month (>120-180.7 USD),
and 15,001-20,000 BDT/month (>180.7-

240.9 USD) were more likely to have
ADS than women who had an income
>20,000 BDT/month (>240.9 USD).
This result agrees with that of Leigh
and Milgrom;» however, it is opposite
to the findings of Molyneaux et al.®
and contrasts with the findings of Zeng
et al.»» who reported no association be-
tween monthly income and depression.
A mother with financial hardship may
become socially vulnerable and show de-
pressive symptoms.

Women who were underweight or
overweight were more likely to have ADS
than their normal-weight counterparts.
This result supports Molyneaux et al.3
who found that overweight women had
significantly higher odds of depressive
symptoms than normal-weight women.
However, in another study, no associa-
tion was found between prepregnancy
overweight and antenatal depression.*
Depressive symptoms and overweight
may interplay with each other. Over-
weight might make the woman more
afraid and depressed to be pregnant.

In Bangladesh, the mental health
care system suffers from a lack of men-
tal health facilities and skilled staff. We
have no specific mental health policy for
strengthening the overall mental health
system. This study implicates that ADS
are pervasive but overlooked problems
among the city women. This demands
the integration of mental health services
with maternal health policy. Preparation
for pregnancy among mothers and their
family is also a crucial but ignored issue.
More focus should be given on proper
planning of pregnancy.

Limitations

This study had some limitations. First,
the women had to agree to participate;
therefore, many depressed mothers may
have chosen not to participate, which
may have led to an underestimation of
the rates. Second, this study was con-
ducted in a clinic, with limited sample
size; therefore, the generalizability of
the results is limited. Third, self-reported
depression might differ from clinically
diagnosed depression, and the self-re-
porting may have led to an overestima-
tion of the rates. An objective assessment
should have been done after the initial
screening with EPDS. Fourth, other un-

known, uncontrolled, extraneous socio-
demographic, and physiologic factors
may have biased the results. For exam-
ple, spousal abuse may play a vital role
in women’s depression; however, this
item had to be excluded from interviews
because the participants were not inter-
ested in answering such a personal ques-
tion. Further community-based studies,
assessing partner violence, physiological
factors, and birth outcomes, should be
designed to explore accurate rates, risk
factors, and effects of antenatal depres-
sion in Bangladesh.

Conclusion

Childbearing women are at risk for de-
pression, especially during the first tri-
mester. This may lead to some unwanted
consequences in the growing fetus. There-
fore, women should obtain thorough,
routine screening during pregnancy, par-
ticularly in the first trimester, to identify
this morbidity and to identify any need
for intervention for an early prevention
of adverse pregnancy outcomes. Socioeco-
nomic security and mother’s education
are also critical variables. Also, prepreg-
nancy nutritional status should be mea-
sured before women plan to get pregnant.
Further, physicians need to be familiar
with the prevalence and course of these
disorders, particularly during pregnancy.
Formal childbirth education by respective
authorities who utilize proper psycholog-
ical and nutritional information may help
mothers face the challenges of pregnancy
and childbirth appropriately.
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