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Abstract

Aim: The aim of this study was to investigate the screening result of depression and its predictors in over-
weight and obese pregnant women in second and third trimester of pregnancy.

Methods: The present cross-sectional study was carried out on 232 overweight or obese pregnant women
older than 18 years in the second and third trimesters of pregnancy. Edinburgh Postnatal Depression Scale
questionnaire, the International Physical Activity Questionnaire and the Food Record were used. Indepen-
dent t-test, Man—-Whitney U, Pearson and Spearman correlation test, independent t-test, one-way analysis of
variance and, multivariate linear regression were applied for data analysis using spss 21.

Results: The results of the study showed that the mean (standard deviation) score of depression was 10.1
(4.4), and it was similar in both overweight and obese women (P = 0.784). Median (quartile 25-75) of physi-
cal activity was 891.0 (495.0-1336.0) metabolic equivalent of task -min/week. The total physical activity in
obese women was statistically higher than overweight ones (P = 0.032). In linear regression model, the vari-
ables of parity, body mass index, physical activity education, protein, fat, oleic acid, monounsaturated fatty
acids, potassium, magnesium, and zinc were the strong predictors of depression, and along with the others

explained the 80% of variances.

Conclusion: Considering the fact that nearly one-third of overweight and obese women in the present study
were positive for depression screening, it is important to pay attention to strong predictors of depression in

these women.

Key words: depression, obesity, overweight, predictors, pregnancy.

Introduction

Obesity is one of the most important challenges of the
21st century (https://www.who.int/news-room/fact-
sheets/detail / obesity-and-overweight) with increasing
rate of prevalence in both developed and developing
countries." According to the world health organization
(WHO) report, in 2016, more than 1.9 billion adults
(18 years and older) were overweight in which of these
over 650 million (representing 13 percent of the world’s

adult population) were obese (https://www.who.int/
news-room/ fact-sheets/ detail / obesity-and-overweight).
Both overweight and obesity are increasing rapidly in
pregnancy too. Twenty percent of US pregnant women
are obese at the first trimester of pregnancy.” In a study
conducted in Urmia city of Iran, the prevalence of over-
weight and obesity at the onset of pregnancy was 30%
and 12%, respectively.> Obese people are about 25%
more likely to experience a mood disorder like depres-
sion compared with those who are not obese. Behavioral
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consequences of an obese appearance, ranging from
poor self-image, low self-esteem, to social isolation are
varied.*® The results of meta-analysis showed obese
women had higher odds of antenatal anxiety (odds ratio
1.41, 95% confidence interval 1.10—1.80),7 higher odds of
elevated depression symptoms at the beginning of preg-
nancy in comparing to normal-weight women in both
the prenatal and postpartum periods (43% and 30%
increased odds respectively), as well as an increased risk
of other mental disorders including postpartum anxiety,
eating and bipolar disorder.”

Negative effects of prenatal depression on mothers
include poor sleep, postnatal depression, paternal depres-
sion and shorter gestational age. Negative effects on
infants include lower birth weight, low maternal respon-
sively, a greater occurrence of asthma, lower Bayley
scores, greater right frontal, more difficult temperament,
externalizing/internalizing problems.®

Several factors including unplanned pregnancy in
women with a medical disorder,” previous history of
depression and any psychiatric treatment, serious
physical illness, and casual jobs'® are some predictors
of pregnancy depression. Maternal anxiety, life stress,
domestic violence, lack of social support, low income
and education, smoking, single status and poor rela-
tionship quality are the other predictors that are listed
in a systematic review conducted by Lancaster et al.''
Age, marital status, gravidity, previous history of still-
birth, abortions or operative delivery, and not having
social support are the other predictors.'> However, in
the developing world, pregnancy depression risk fac-
tors are often culturally determined."

Physical activity including participation in sports and
exercise are accompanied with beneficial effects on phys-
ical health and prevention of a variety of underlying
chronic medical conditions as well as treatment for men-
tal health problems.'*'®> Counseling to have a healthy
eating at the individual level, by limiting energy intake
from total fats and sugars; increasing consumption of
fruit and vegetables, as well as legumes, whole grains
and nuts; and engage in regular physical activity are
effective intervention in some previous literatures.'®

Since studies have argued that care during preg-
nancy in obese and overweight pregnant women
should be given more attention,'” on the other hand
with regard to high prevalence of depression in these
women and the adverse consequences of depression
on mothers and infants, as well as given the necessity
of determining risk factors of pregnancy depression in
various cultures with different dietary habits and life
style especially in developing countries such as Iran,

and lack of studies that determine the relationship of
physical activity and detailed dietary intake with
depression in obese or overweight pregnant women,
this study aimed to investigate the results of depres-
sion screening in overweight and obese pregnant
women and its predictors in 2nd and 3rd trimester of

pregnancy.

Methods

Study population

The target population included pregnant women older
than 18 years, who were in the second and/or third tri-
mesters of pregnancy referred to health centers in
Tabriz-Iran. The sample consisted of 232 pregnant
women that were overweight or obese (body mass index
(BMI) > 25). Eligibility criteria included age over
18 years, being in the second and/or third trimester of
pregnancy, singleton pregnancy, willingness to partici-
pate in the study, and having health record in health cen-
ters. The women were excluded if they had the history
of depression'’ and stressful life events in the past month
at the start of sampling,'® history of hospitalization in
current pregnancy,' or if they followed the special diet
(according to the mother’s statement), addiction or habit-
ual use of alcohol and drugs,™ history of infertility and
using fertility methods,” history of death of close
relatives,'® divorce and other acute emotional problems
during the past 3 months,?® and lack of physical health.

Study design

The present cross-sectional study was carried out after
obtaining permission from the Ethics Committee of the
Vice-Chancellor of Research and Technology of Tabriz
University of Medical Sciences from April 2015 to March
2016 (code: IRTBZMED.REC.1396.382). Random cluster
sampling was used for selecting women. First, one-fifth
of the centers (16 centers) selected randomly among all
health centers in Tabriz (80 health centers). In the next
step, sampling was purposed-based. In such a way that
the researcher went to the selected centers and listed all
overweight or obese pregnant women in the second and
third trimesters and invited them through contact num-
bers to participate in the study after investigating the eli-
gibility criteria. In the first meeting, the study objectives
and method of doing it were explained to the eligible
participants, and the informed consent was given to sign
and voluntary participation and confidentiality of the
information were emphasized. In order to ethical consid-
erations, nutritional and physical activity advices were
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provided by the research team, and they were informed
about the results of this research.

To calculate the sample size based on the relationship
between physical activity and pregnancy depression in
obese women, information from the study of Claesson
et al? was used. Considering the mL = 4.6, sdL = 3.7
(mean value of Edinburgh Postnatal Depression Scale
[EPDS] among obese physical active pregnant women
in the third trimester of pregnancy); m” = 6.9, standard
deviation (SD)2 = 5.1 (mean value of EPDS among obese
physical inactive pregnant women in the third trimester
of pregnancy) and considering the 95% confidence inter-
val level, the test power of 80%, the sample size was cal-
culated 145 women and considering design effect of 1.5,
the minimum required sample size was 232.

To calculate the pre-pregnancy BMI, participants’
weight in recent pre-conception care or first trimester in
the case of absence, was recorded and if no weight was
recorded, self-reported weight by the participant was
considered. Heights were measured using a tape mea-
sure mounted on the wall at health centers. According
to WHO classification, pre-pregnancy BMI was classi-
fied as underweight (BMI less than 18.5), normal (BMI
between 18.5 and 24.9), overweight (BMI between 25.0
and 29.9), obese class 1 (BMI between 30.0 and 34.9),
obese class 2 (BMI between 35.0 and 39.9), and obese
class 3 (BMI greater than 40.0).

Data collection instruments

Demographic, midwifery, EPDS, the International
Physical Activity Questionnaire (IPAQ) and the food
record were used in the present study.

The demographic and midwifery questionnaire con-
sisted of two parts. The first part included questions
about the birth date and marriage history, pre-
pregnancy weight, height, education level of the women
and their wife, the individual’'s and wife’s employment
status, the income and living conditions, receiving train-
ing about physical activity and nutrition during gesta-
tion, and so on. The second part of the questionnaire
was about midwifery information that included ques-
tions about the number of pregnancies and delivery, the
history of abortion and the history of fetal or neonatal
death, preterm labor, and abnormal infant.

The validity of the demographic questionnaire was
determined using face and qualitative content validity.

Food record form

In this study, food intake was measured by the food
record form or album. This form is often used in out-
patient clinics. The food record form or food album is

© 2019 Japan Society of Obstetrics and Gynecology
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the standard form for food intake. Since the food and
the amounts consumed during the use are recorded in
this method, the memory or short-term error is mini-
mized. In this method, the nutrients received by the
registered participants as detailed information on the
3-day food recipe containing all the food and drink
consumed by the participants during the one non-
working and two working days,** using the Nutri-
tionist IV Software (First Databank) was evaluated for
Iranian foods in terms of calorie intake, carbohydrate,
fat, and micronutrients, etc.

International Physical Activity Questionnaire

The questionnaire, which was created in 1998 in
Geneva, is a tool for measuring physical activity. This
questionnaire has been used in various studies in Iran,
and its validity and reliability have been confirmed.”
The questionnaire is made up of two long-form scale
(31 questions) and short-form (7 questions). In this
study, a short-form questionnaire containing seven
questions (two questions related to vigorous physical
activity, two questions related to moderate physical
activity, two questions related to low physical activity
and one question related to sitting), was used. Ques-
tions are about the time that a person has been active in
physical activity during the last 7 days. Vigorous activi-
ties refer to activities that have high levels of physical
activity and cause more intense breathing than normal.
The method of scoring it, is that activities such as aero-
bics, high-speed biking, mountain climbing and basket-
ball, which require more than six calories per minute,
are called sever or intense physical activity, and moder-
ate physical activity is considered to be volleyball, bad-
minton, room cleaning and walking, which require
three to six calories per minute. In addition, any activity
with duration of less than 10 min is deleted. The total of
activities in the last 7 days was carried out in accor-
dance with the IPAQ instruction. Minutes of physical
activity per week are calculated based on the total phys-
ical activity of the individual in terms of metabolic
equivalent of task (MET)-min/week unit last week. To
calculate the total body activity per week, the walking
amount (MET X minute X day) should be summed with
the average physical activity (MET X min x day) and
the severe physical activity (MET X min X day) in the
last week. People with less than 600 kcal of energy per
week of physical activity, as low physical activity, and
those who consume between 600 and 3000 kcal of
energy per week, use moderate physical activity and
use more than 3000 kcal of energy per week as a vigor-
ous physical activity.” Persian translation of IPAQ has
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been validated.”” The reliability of this questionnaire
was reported 0.86, which indicates the desirable reliabil-
ity of the questionnaire®® Validity and reliability
of IPAQ have been confirmed in 12 countries by

Craig et al.”

Metabolic equivalent of task

MET is a unit used to estimate energy consumption of
physical activity. The value of one MET is approxi-
mately equivalent to the amount of required energy
per kg/h in rest in a person. All physical activity can
be categorized as a multiple of energy in rest. In this
questionnaire (IPAQ), MET of walking is considered
3.3, for average physical activity is 4, and for severe
physical activity is 8.

Edinburgh Postnatal Depression Scale

Edinburgh Postnatal Depression Scale is a scale for
determine the pregnancy and post-natal depression.
This questionnaire was developed by Cox ef al. in
1978 and revised in 1994.*° This tool has 10 quadruple
questions. For some questions, options range from

low to high degree of depression (Question number
1, 2 and 4) and in some other from high intensity to
low (Question number 3, 5, 6, 7, 8, 9 and 10) are
arranged. Each question has a score of 0-3, and the
overall score is between 0 and 30. The participant
chooses answers that she has felt for the past week. A
score of 12 acceptable cutoff points for identifying
women with major depression (with a sensitivity of
86% and 78%, and a positive predictive value of 73%)
are in clinical settings which has been validated by
Montazeri et al. study in Iran. The validation score is
70% based on Cronbach’s alpha and 80% of the inter-
nal consistency of the test.>" If the sum of scores is less
than 12, the person is not depressed, and if the sum of
scores is greater than or equal to 12, the person is
depressed. The participants with depression scores
higher than 23 were referred to a psychiatric.'®*>

Statistical analysis

Data were analyzed using spss software (SPSS 21, SPSS
Inc.). To determine the normal distribution of continu-
ous variables, we used Kolmogorov-Smirnov test. To

Table 1 Baseline demographic data of overweight and obese pregnant women (1 = 232)

General characteristics n (%) General characteristics n (%)
Age (years) Gravida

18-25 63 (27.3) 1 86 (37.9)
26-35 130 (56.3) 2-3 125 (55.0)
236 38 (16.4) 4-5 16 (7.0)
Mean (SD) 30.1 (5.6) Husband education

Education Primary 26 (11.2)
Primary 27 (11.6) Secondary 41 17.7)
Secondary 27 (11.6) High school 22 (9.5)
High school 15 (6.5) Diploma 75 (32.3)
Diploma 89 (38.4) Academic 67 (28.9)
Academic 74 (31.9) Husband job

Body mass index (kg/m?) Unemployed 4(1.7)
overweight 181 (78.0) Worker 55 (24.0)
Obese 51 (22.0) Employee 59 (25.8)
Mean (SD) 27.9 (4.1) Private sector 59 (25.8)
Pre-pregnancy weight (kg) 719 (11.1) Other 52 (22.7)
Gestational age (weeks) 25.2 (8.2) Residential status

Participant job Private 106 (45.7)
Housewife 204 (90.3) Rent 75 (32.3)
Working outside 22 (9.7) With parent 8 (3.4)
Para number With husband parent 39 (16.8)
0 93 (41.2) History of abortion 43 (18.9)
1 91 (40.3) History of neonatal death 0 (0.0)
2-3 42 (18.6) History of IUFD 6 (2.7)
Family income History of preterm labor 3(1.3)
Income < outcome 70 (30.4) Wanted pregnancy 174 (76.7)
Income = outcome 131 (57.0) Physical activity education 84 (36.8)
Income > outcome 29 (12.6) Nutrition education 134 (58.3)
Sport class attendance 11 (4.8) Life style education 40 (17.5)

IUFD, intrauterine fetal death.

© 2019 Japan Society of Obstetrics and Gynecology
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Table 2 Mean (SD) of Edinburgh postnatal depression score and frequency of depression

Variable Total (n = 232) Obese (n = 51) Overweight (n = 181) P-value
EPDS* mean (SD) 10.1 (4.4) 10.0 (4.6) 9.8 (4.0) 0.784*
Presence of depression (EPDS > 12) 1 (%) 62 (30.4%) 15 (30.6%) 47 (30.3%) 1.000%*

*Independent samples t-test; **Fisher’s exact test. EPDS’ Edinburgh postnatal depression score.

describe demographic and midwifery characteristics,
physical activity and nutritional status, descriptive
statistics including frequency distribution and per-
centage, as well as central indexes and dispersion
such as mean and standard deviation (SD) were used.

To compare the mean (SD) score of depression (with
normal distribution) and Median (minimum, maximum)
of physical activity (without normal distribution)
between obese and overweight women, independent #-
test for parametric cases or Mann-Whitney U statistics
for non-parametric cases were used. To examine the
relationship between total physical activity per week,
nutritional status and continuous general characteristics
with depression score, Pearson and Spearman correla-
tion tests were used. Comparison of depression score in
different categories of general characteristics was carried
out by independent ¢-test and one-way analysis of vari-
ance. Then to determine the predictors of depression
score, all variable with P < 0.2 were entered to multivar-
iate linear regression model with Backward strategy.

dependent variables, which can be explained by the
independent variables. Before conducting multivariate
analysis, the assumptions of the regression including
normality of the residuals, homogeneity of the residual
variance, multicollinearity of independent variables and
independence of the residuals were studied. P < 0.05
was considered as statistically significant.

Results

The results of the study showed that the mean
(SD) age of participants was 30.1 (5.6) in which over
the 50% of them were in the category of 26-35 years
old. Considering education, one-third of participants
(38.4%) had diploma. Majority of women in the pre-
sent study were overweight (78%) and the others
were obese. The mean (SD) gestational age was 25.2
(8.2) weeks. Majority of them (%90.3) were house-
keeper. More than half of them had family income

This was also carried out to measure variance of the equal to outcome and were gravida 2-3.
Table 3 Median (Q25-75) of physical activity in overweight and obese pregnant women
Variable Total (n = 212) Obese (n = 51) Overweight P value*

(n =161)

Total physical activity
(MET-min/week)

Low physical activity
(MET-min/week)

Moderate physical activity
(MET-min/week)

Vigorous physical activity
(MET-min/week)

0.0 (0.0-0.0)

0.0 (0.0-0.0)

891.0 (495.0-1336.0)

797.5 (445.5-1039.5)

1039.5 (693.0-1858.5)  808.5 (445.5-1237.5) 0.032

891.0 (445.5-1039.5)  742.5 (445.5-1039.5) 0.635
0.0 (0.0-360.0) 0.0 (0.0-0.0) 0.570

0.0 (0.0-0.0) 0.0 (0.0-0.0) 0.226

*Analyzed by Mann-Whitney U test. MET, metabolic equivalent of task.

Table 4 Frequency of mild, moderate, and severe physical activity in overweight and obese pregnant women

Physical activity Total n (%)

Obese 1 (%) Overweight 1 (%) P value* n (%)

Low Yes 218 (94.0)
No 3(1.3)
Not sure 11 (4.7)
Moderate Yes 49 (21.1)
No 183 (78.9)
Vigorous Yes 13 (6.5)
No 217 (93.5)

55 (96.5) 163 (93.2) 0.546
0 (0.0) 3(1.7)
2 (3.5) 9 (5.1)
16 (28.1) 33 (18.7) 0.392
41 (71.9) 142 (81.1)
6 (10.5) 9 (5.1) 0.206
51 (89.5) 166 (94.9)

*Fisher’s exact test.

© 2019 Japan Society of Obstetrics and Gynecology



H. Salehi-Pourmehr et al.

Approximately 77% had wanted pregnancy and near
to 20% had a history of abortion. Physical activity, life
style and nutritional education were given for 36%,
17% and 58% of participants, respectively. However,
only 5% had participated in sport classes (Table 1).

The results of EPDS revealed that the mean (SD) score
of depression was 10.1 (4.4), and it was similar in both
overweight and obese women (Table 2).

Median (Quartile 25-75) MET-min/week of total
physical activity was 891.0 (495.0-1336.0).

It was compared in overweight and obese pregnant
women using Mann-Whitney test and revealed that the
total physical activity in obese women was statistically
higher than overweight ones (P = 0.032). Although, the
subtype of low, moderate and vigorous activity were
not statistically significant (Table 3). Frequency of three
types of physical activity in obese and overweight
women has been indicated in Table 4.

For determine the predictors of depression in over-
weight and obese pregnant women we used linear
regression model. All variables with P <0.2 were
included with backward method in this model.

Table 5 Predictors of depression in obese and over-
weight pregnant women

Variable Depression p (CI 95%)* P
value*

Parity number (reference group: 2)

0 —5.138 (—9.619 to —0.657) 0.001
1 0.164 (0.100 to 0.232) 0.026
BMI 0.468 (0.195 to 0.742) 0.002
Physical —4.045 (—6.424 to —1.666) 0.002
activity
education
Protein 0.502 (0.275 to 0.730) <0.001
Fat 00.715 (0.372 to 1.058) <0.001
Oleic acid —1.208 (—1.682 to 0.734) <0.001
LA —0.366 (—0.744 to 0.012) 0.057
ALA —-9.096 (—15.832 to —2.359) 0.010
PUFA —0.558 (—0.998 to —0.117) 0.015
MUFA —1.665 (—2.365 to —0.966) <0.001
Sodium 0.003 (0.001 to 0.005) 0.016
Potassium —0.012 (-0.018 to —0.006) <0.001
Iron —1.606 (—2.620 to —0.593) 0.003
Magnesium 0.173 (0.100 to 0.247) <0.001
Zinc —4.935 (—6.719 to —3.152) <0.001
Vitamin A —0.006 (—0.010 to —0.002) 0.002
Vitamin D —0.747 (—1.544 to 0.051) 0.065
Daily fiber 0.958 (0.453 to 1.462) 0.001
Adjusted R 0.798

*Multivariate linear regression model. All variable with P < 0.2
were entered to model with Backward strategy. ALA,
a-linolenic acid; BMI, body mass index; LA, linoleic acid;
MUFA, monounsaturated fatty acid; PUFA, polyunsaturated
fatty acid.

The results showed that among the strong predic-
tors of depression, BMI had positive correlation but
receiving physical activity education during preg-
nancy had negative correlation. Parity zero had nega-
tive but parity one had positive correlation compared
to para two. Among nutrients: protein, fat, magne-
sium had positive versus oleic acid, monounsaturated
fatty acids (MUFA), potassium and zinc had negative
significant correlation with depression (Table 5).

Discussion

In the present study, the frequency of depression in
obese and overweight women was approximately
30%. According to Salehi et al., depression at the sec-
ond and third trimesters in obese women was 33.3%
and 28.8%, respectively, which is consistent with the
results of present study.'®

In this study, we observed a significantly positive
correlation between depression score and BMI during
second and third trimester of gestation. The risk of
depression in all trimmers of pregnancy in obese
women was higher than normal weight in their study,
so that the risk of depression was 3.25-fold in the first
trimester and 3.29-fold in the second trimester of preg-
nancy for classes 2-3 obesity greater than normal
Weight.18 According to the Rezaee study, there was a
positive correlation between BMI and depression symp-
toms." In the study of Bodnar et al., there was a strong
and positive association between pre-pregnancy BMI
and the risk of severe depression during pregnancy.*

The results of this study showed that median
(quartile 25-75) total physical activity was 891.0
(495.0-1336.0) MET-min/week in studied women that
is classified as moderate. Total physical activity in
obese women was significantly higher than over-
weight women. Inter-quartile range of total physical
activity in obese women was wider than overweight
women. More than half of the participants in the
study received nutritional education and 36.8% of the
participants received physical activity education dur-
ing pregnancy. Guelinckx et al. examined the impact
of two types of lifestyle interventions based on a bro-
chure or on active education on dietary habits, physi-
cal activity and weight gain in obese pregnant
women. The results of this study revealed that both
types of interventions improve the nutritional habits
of obese women during pregnancy but have no effect
on physical activity and weight gain.** In a study by
Hui et al, the lifestyle intervention programs
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including trainer-led group exercise sessions,
instructed home exercise and dietary counseling com-
pared to control group increased physical activity and
decreased carbohydrate intake and gestational weight
gain in pregnant women with normal, but not above
normal, pre-pregnancy BML*

Most studies in this area have examined the effect
of nutritional and physical activity interventions on
gestational weight gain and did not address the level
of physical activity. In a systematic review that
reported the impact of various interventions on gesta-
tional weight gain and pregnancy outcomes, it was
found that dietary and lifestyle interventions in preg-
nancy can reduce maternal gestational weight gain.*

According to the sub-group analysis between over-
weight and obese women on physical activity educa-
tion, higher percent of obese in comparison to
overweight women received this education. There-
fore, it can be said that receiving more physical activ-
ity education during pregnancy in obese women in
this study may led to their efforts to increase the level
of physical activity.

In the present study, parity was one of the rela-
tively powerful predictors of depression; So that
nulliparity was associated with lower depression
score. In the Melo study,” multiparity has been men-
tioned as one of the independent factors associated
with antepartum depression. In addition, in a study
by Milgrom,”® having already more than two children
was reported as one of the postpartum depression
risk factors, which seems to be consistent with the
results of our study.

Maternal depression is a serious mental issue that
can have a negative impact on the lives of women.
Hormonal influence, neurotransmitter function and
nutritional deficiencies due to malnutrition or poor
nutrition are among the biological factors contributing
to the pathophysiology of maternal depression. Sev-
eral studies have shown the correlation between
nutrition and depression.39 In this study, Zinc
reduced the occurrence of depression strongly. A
study conducted by Solati showed that zinc mon-
otherapy improved mood in overweight or obese
women, which is consistent with the results of present
study.*® Tt is believed that zinc can influence serotonin
uptake and thus affect depression. A number of stud-
ies have reported a credible correlation between inad-
equate iron intake and mood.* In the Hidese et al.
study a significant association was found between
iron-deficiency anemia and depression.*’ In our
study, iron in the diet reduced the risk of depression.

© 2019 Japan Society of Obstetrics and Gynecology
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The correlation between essential fatty acids and
mood has been studied in various studies. Essential
fatty acids are polyunsaturated fatty acids (PUFAs),
classified into two groups: linoleic acid (n-6) and
o-linolenic acid (n-3).>’ In the study of Sanchez-
Villegas et al., a weak and reverse dose-dependent
relationship between PUFA and MUFA and risk of
depression was reported. In addition, a detrimental
relationship was found between trans-unsaturated
fatty acids and the risk of depression.*? In our study,
there was a reverse and relatively weak relationship
between PUFA and MUFA and presence of depres-
sion. Several studies have reported a positive relation-
ship between low n-3 fatty acids levels and high
incidence of maternal depression. It is believed that
there is an association between low n-3 levels or a
high n-6 level with depression.’***> Some other studies
focused on n-6/n-3 ratio. For example, in the Pinto
study, there was no association between n-6 levels
and depression symptoms, but a higher n-6/n-3
ratio at each pregnancy trimester was associated
with higher odds of depression. There is more consis-
tency between the results of recent study and the
results of our study. n-3 fatty acids reduce the secre-
tion of inflammatory cytokines. n-3 fatty acids show
an anti-inflammatory effect, while n-6 shows pro-
inflammatory effect. PUFA modifies important mono-
amine neurotransmitters, such as serotonin and
dopamine, which are involved in the pathophysiology
of depression and other mental disorders.**

Wolfe et al. study reported that increased oleic acid
intake has been associated with reduced risk of
depression in women.*> Our study results are consis-
tent with the results of this study.

The results of current study indicated physical
activity education was a predictor for reducing the
depression score. The effect of physical activity and
exercise on the reduction of depression and increasing
the mental health during pregnancy and after preg-
nancy has been documented in numerous studies.*®
Physical activity may serve as another protective fac-
tor for obesity and depression. Thus, it is important to
recognize the barriers and facilitators to engagement
in physical activity.”” But we did not find a study that
examined the impact of physical activity education on
depression.

This study was one of the few studies that evalu-
ated depression predictors associated with nutritional
status and physical activity during pregnancy among
obese and overweight women. In addition, food
intake, depression and physical activity in this study
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were screened using standard tools such as EPDS, Food
Record and IPAQ. Despite these strong points, this study
had some limitations; it was a cross-sectional study, so
the relationship between depression and socio-
demographic characteristics, physical activity and nutri-
tional status does not necessarily indicate a cause—effect
relationship. Pre-pregnancy weight in all women was
not recorded in the pre-conception care; therefore, the
weight in the first trimester was used for estimation of
BMI. Moreover, sub-group analysis based on BMI need
more sample size for confirmation. Also, we cannot gen-
eralize the findings of this study to the women who had
high risk pregnancy, those with increased risk of devel-
opment mood disorders such as history of depression,
presence of some problems including hospitalization in
the current pregnancy, occurrence of recently stressful
life events, history of infertility, addiction, special diet or
contraindications for physical activity in this pregnancy.
It is suggested to conduct more researches for confirma-
tion the strong predictors of depression in overweight
and obese pregnant women. It is highly recommended
using specific physical activity during pregnancy ques-
tionnaire (PPAQ) in future researches.*®

Considering the fact that nearly one-third of over-
weight and obese women in present study were
positive for depression screening, it is important to
pay attention to strong predictors of depression in
these women and to provide necessary measures for
prevention of it through educational programs and
improve physical activity and nutritional habits
especially from preconception period to promote
the long-term wellbeing of mothers and babies. In
order to promoting mental and physical health of
pregnant women, conducting future interventional
researches in preconception period with the aim of
achieving normal BMI through educational inter-
ventions regarding physical activity and healthy
nutrition seems necessary.
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