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Excessive gestational weight gain

and emotional eating are positively associated
with postpartum depressive symptoms
among taiwanese women
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Abstract

Background Excessive gestational weight gain and emotional eating may be associated with postpartum
depression symptoms. This study was designed to identify how gestational weight gain and eating behaviors are
related to postpartum depression (PPD) symptoms among women in Taiwan.

Methods A cross-sectional study was conducted from March 2022 to October 2022 with 318 postpartum women
recruited in Taipei, Taiwan. Gestational weight gain (GWG) for the total pregnancy period was recorded as inadequate,
adequate, or excessive, based on the 2009 Institute of Medicine recommendations (IOM), accounting for pre-
pregnancy body mass index category. Eating behavior at one month postpartum was measured on a 16-item 5-point
Likert scale with three subscales: uncontrolled, restrained, and emotional. Maternal depressive symptoms were
measured using the Edinburgh Postnatal Depression Scale with a cutoff score of 13.

Results The prevalence of postpartum depression symptoms (Edinburgh Postnatal Depression Scale > 13) was 23.9%
at one month postpartum. Logistic regression analysis revealed that excessive gestational weight gain and emotional
eating were positively associated with postpartum depression symptoms at that time.

Conclusion Evidence presented here suggests that emotional eating and excessive GWG are associated with
PPD symptoms in a Taiwanese population. In addition, it should be a public health priority to ensure a particular
focus on mental health during the postpartum period. Healthcare providers should discourage pregnant women
from unhealthy eating habits by targeting appropriate GWG and focusing on demand eating to reduce PPD in the
postpartum period.

Keywords Gestational weight gain, Postpartum women, Emotional eating, Eating behavior, Postpartum depressive
symptoms
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Introduction

Postpartum depression (PPD) is an important public
health issue that impacts postpartum women, affects par-
ent-child interactions, and disrupts the harmony of fam-
ily relationships. According to published statistics, PPD
peaks 1 month after childbirth, with an incidence rate
of 8.2-38.2% [1]. Fluctuations in body weight during the
course of pregnancy and childbirth may affect the men-
tal health of postpartum women [2]. Furthermore, recent
empirical studies suggest that unhealthy weight gain dur-
ing pregnancy coupled with poor birth outcomes and
changes in body shape may have negative effects on self-
esteem and body image, leading to psychological depres-
sion [3].

In Western countries, weight gain in pregnant women
is commonly classified based on the 2009 Institute of
Medicine (IOM) guidelines [4]. Both excessive and insuf-
ficient weight gain during pregnancy have been linked to
a higher incidence of PPD than is associated with healthy
weight gain [5, 6]. These relationships may involve
impacts on levels of cortisol and insulin and on the hypo-
thalamic-pituitary-adrenal axis, which can precipitate
depression [7, 8]. Despite near-universal uptake of prena-
tal exams (98.2% of expecting mothers had >4 and 93.8%
had>8 tests) in Taiwan in 2019 [9], associations between
IOM-classified gestational weight changes and PPD are
poorly understood.

Postpartum women tend to increase their intake of
high-calorie and fatty foods as they adapt to multiple
roles, and this affects the balance of their body’s sati-
ety center [10]. They resort to emotional overeating and
comfort eating [11, 12], consuming more food than their
bodies require [13]. However, tools to assess early post-
partum eating in Asian women are limited. Consuming
more fruit, vegetables and dietary supplements is associ-
ated with lower depression at 2 months postpartum. In
contrast, higher intake of high-sugar and fast food (such
as cookies, French fries, and sugary drinks) has been
linked to worsened depression symptoms [14, 15]. A
previous study by Yu et al. (2022). found that emotional
overeating and other unhealthy eating behaviors were
positively associated with postpartum depression (PPD)
in women 6-18 months after childbirth [16]. Research
has also indicated concerning links between early post-
partum eating habits, such as emotion-driven eating and
problematic eating attitudes requiring psychiatric atten-
tion, and PPD [2]. These findings highlight a potential
connection between postpartum women’s eating patterns
and their mental health.

The elucidation of relationships between gestational
weight gain, eating behaviors, and depression in postpar-
tum women, especially in the early postpartum period
and among Asian populations, may help decrease post-
partum depression incidence and improve women’s
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postpartum health outcomes. The objectives of this study
were to investigate the connections between excessive
gestational weight gain (GWG) and emotional eating
with PPD symptoms among postpartum women.

Methods

Study design, study settings and study participants

A cross-sectional study design with convenience sam-
pling was used, in which study participants were
recruited at two hospitals and four clinics in Taipei, Tai-
wan at 3-5 days postpartum. Data were collected from
March 2022 through October 2022.Eligible participants
were postpartum women aged>20 years, primipara,
singleton, who had a healthy term infant (>37 weeks),
were living with their spouse, and were able to complete
online structured questionnaires in Mandarin Chinese
at one month postpartum. Women with gestational dia-
betes, pregnancy-induced hypertension, who were pre-
term<37 week or had a clinical depression diagnosis
were excluded.

Of the 345 recruited women, 27 did not complete the
questionnaire and were dropped from the study, thus a
total of 318 postpartum women were enrolled. Since
the recruitment of postpartum mothers only during the
period 3-5 days after delivery may have introduced selec-
tion bias, we attempted to minimize this possibility by
establishing strict inclusion and exclusion criteria. To
accommodate between-participant variation across vari-
ous days postpartum, we also included days after delivery
as a covariate in the analyses.

This study was approved by the institutional
review board at the National Yang-Ming University
(YM110204E).

Sample size estimation

Based on the study of Polit and Beck [17], the suggested
average effect size is 0.3 in an observational study. We
used G*Power software (3.1.7) for Windows to estimate
the required sample size for our study based on a two-
sided a of 0.05, an effect size of 0.3 and a power of 0.8.
Estimated required sample size under these parameters
was 180, and our realized sample size of 318 was thus
suitable for the present analysis.

Measurements and data collection

Analyzed participant characteristics included demo-
graphic information and pre-pregnancy body mass index
(BMI). Taiwanese health policy follows the 2009 Institute
of Medicine (IOM) gestational weight gain guidelines
[4] as established by the American College of Obstetri-
cians and Gynecologists (ACOG, 2009), which are pri-
marily based on pre-pregnancy BMI values calculated at
the first prenatal visit [18]. We used self-reported mater-
nal body weight and height to calculate the participants’
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pre-pregnancy BMI, which was categorized as follows:
underweight (<18.5 kg/m?), normal weight (18.5-
24.9 kg/m?), overweight (25.0-29.9 kg/m?), and obese
(>30 kg/m?).

In accordance with the 2021 Taiwanese national guide-
lines, maternal weight was assessed 14 times during
pregnancy between the first antenatal visit (6—8 weeks)
and 1 week before delivery [19]. GWG for the total preg-
nancy period was measured by doctors and nurses in the
prenatal clinics and obtained from the maternal health
booklet at the term of pregnancy. Subsequently, our
GWG was compared with 2009 IOM guidelines for pre-
pregnancy BMI: underweight (12-18 kg GWG), normal
weight (11.5-16 kg GWG), overweight (7-11.5 kg GW Q)
and obese (5-9 kg GWG) women. GWG was recorded
as inadequate if it was below the 2009 IOM recommen-
dations, adequate if within the recommended range,
and excessive if above the recommendation, account-
ing for the contributing role of each pre-pregnancy BMI
category.

Eating behaviors were measured using a scale devel-
oped for this study, which had three subscales: uncon-
trolled, restrained, and emotional. This was a self-report
scale (the items are listed in Table 1). Uncontrolled eat-
ing was defined as a tendency to overeat, with the feeling
of being out of control and more intake than the internal
demand. For examples: we modified item 1 to “I always
felt hungry and wanted to eat” Restrained eating was
defined as a tendency not to overeat, with a feeling of
being in control because of the conscious restriction of
food intake to control body weight or to promote weight
loss. Thus, we designed Item 8: “I deliberately ate small
portions of food to control my weight” Emotional eating
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was defined as the tendency to eat in response to nega-
tive emotions. In our study, we used Item 13: “I would eat
more when I felt anxious” The scale included 16 items
rated on a 5-point Likert-type scale (0—4) for how fre-
quent a certain behavior was, with a possible total score
range of 0—64. Items relating to uncontrolled and emo-
tional eating were coded as follows: 0: never, 1: seldom, 2:
sometimes, 3: frequently, and 4: always (Table 1). Higher
scores indicated that participants were eating more at 1
month postpartum.

The content validity of eating questionnaire was
assessed by six experts: a psychiatrist, an obstetrician,
two obstetrical experts, and two nutritionists. These spe-
cialists rated the correctness, appropriateness, and clar-
ity of the questionnaire using a 4-point Likert-type scale
ranging from 1 (very poor) to 4 (very good). The content
validity index of the eating questionnaire was determined
by dividing the number of specialists giving an item a rat-
ing of 3 or 4 by the total number of specialists and then
averaging the item-level results, which yielded a result of
0.95.

We conducted exploratory factor analysis using princi-
pal components following varimax rotation with Kaiser
normalization on the eating questionnaire responses. Ini-
tial factors were identified as factors with eigenvalues>1
based on examination of the scree plot. The percentage of
variance in the eating questionnaire responses explained
by the initial factors was 65.7% (Table 1). The results of
the factor analysis supported the construct validity of the
scale. The internal reliability (Cronbach’s ) of the eating
questionnaire was acceptable (0.82 for the whole scale,
0.90 for uncontrolled, 0.83 for restrained, and 0.86 for
emotional eating).

Table 1 Exploratory factor analysis of the eating behavior scale at one month postpartum

Mean (SD) Factor Loading
Percentage of variance explained Uncontrolled Restrained Emotional
Variable 33.7% 19.9% 12.0%
1. lalways felt hungry and wanted to eat. 1.70(1.1) 0.87 0.01 0.15
2.1 often felt hungry. 1.77(1.2) 0.87 -0.01 0.07
3.1 felt like my stomach was a bottomless pit (I kept wanting to eat). 2.00 (1.1) 0.85 0.04 0.15
4.1 never felt full without emptying my plate. 142(1.2) 0.83 0.02 0.16
5.1 could eat again even after I had just eaten and felt full. 144 (1.1) 0.78 0.01 0.13
6. | wanted to eat whenever | saw someone else eating. 1.36 (1.1) 0.74 -0.02 0.18
7.1 felt that eating was a pleasure. 1.97(1.2) 0.52 0.01 0.31
8.1 deliberately ate small portions of food to control my weight. 249(1.1) 0.03 0.89 -0.08
9.1 deliberately avoided eating the types of food that would make me gain weight. 235(1.0) 0.06 0.88 -0.02
10. To control my weight, | would not eat even if | was hungry. 2.72(1.0) -0.02 0.82 -0.09
11. I was afraid to eat for fear of gaining weight. 268(1.2) -0.10 0.69 -0.05
12. Itried not to eat food with a high salt, sugar, and flavoring content. 232(1.2) 0.03 0.59 -0.01
13. 1 would eat more when | felt anxious. 1.16 (1.0) 0.19 -0.05 0.90
14. I would eat more when | felt lonely. 1.03 (1.0) 0.24 -0.01 0.88
15. I would eat more when | was in a bad mood. 1.35(1.1) 0.20 -0.13 0.82
16. | deliberately ate as much as possible when | felt unhappy. 0.74 (0.8) 0.12 -0.10 0.63
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Postpartum depression

We assessed prenatal depression using the 10-item Chi-
nese version of the Edinburgh Postnatal Depression Scale
(EPDS) with a cut-off score of 13 for depression symp-
toms [20]. This scale is the most widely used self-report-
ing screening tool, based on a 4-point Likert-type scale
(total score range: 0—30). Higher scores indicate more
depressive symptomatology [21]. A cutoff score of 213,
indicating the likelihood of major depressive symptoms,
has been suggested for Taiwanese women [20, 22]. Cron-
bach’s o was 0.87 at 1 month postpartum in this study.

Data analysis

We analyzed the data using Statistical Package for the
Social Sciences for Windows version 22.0 (SPSS, Chi-
cago, IL, USA). We used x* and independent samples ¢
tests to identify and examine differences in the charac-
teristics of the participants between the with PPD and
without PPD groups. Ambler and Royston [23] suggested
that using a p value of less than 0.10 to screen for inde-
pendent variables when the sample size was less than 500
may avoid missing significant predictive variables dur-
ing the analyses. Therefore, we used p<0.05 to identify
variables related to PPD groups in the bivariate analyses.
Binary logistic regression was used to identify factors and
to examine the adjusted odds ratios (ORs) for PPD.

Table 2 Characteristics of the study participants (n=318)
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Results

Representativeness of study samples

Bilir et al. (2019) concluded that education level is a key
socio-demographic factor affecting gestational weight
gain [24]. The representativeness of our study sample in
terms of maternal education level was checked by com-
paring the present sample to the national data on Tai-
wanese newborn infants whose mothers were at least 20
years of age. The results showed that our samples were
not significantly different from the national dataset in
terms of distribution of maternal education level (high
school or below, university or higher; x2=4.01, df=1,
p=0.05) [25].

Characteristics of the study population

The prevalence of PPD symptoms (EPDS>13) was 23.9%
at 1 month postpartum. Mean maternal age of the 318
women was 36.315.2 (range, 20-45 years). Most par-
ticipants reported an educational level of university or
higher (87.7%). We merged pre-pregnancy BMIs for the
overweight and obesity categories into one group (over-
weight and obesity). Prevalence of underweight, normal,
and overweight and obesity among women were 13.9%,
70.7%, and 15.4%, respectively. Mean GWG by postpar-
tum women was 11.18+4.8 kg. Most participants (142;
44.7%) had inadequate GWG (Table 2).

Overall sample EPDS<12 EPDS=>13 X/t test p value

(n=242) (n=76)

n (%) n (%)

Mean (SD) Mean (SD)
Maternal age 2.01 0.19
20-34 148 118 (48.8) 30(39.5)
>35 170 124 (51.2) 46 (60.5)
Education level 2.25 0.39
High school or below 34 23(9.6) 11 (14.5)
University or higher 283 218(904) 65 (85.5)
Pre-pregnancy BMI (kg/m?) 1.44 0.70
Underweight 44 31(12.8) 13(17.1)
Normal 225 174 (71.9) 51(67.1)
Overweight and obesity 49 37 (15.3) 12 (15.8)
Delivery method 0.01 093
Vaginal birth 223 170(70.2) 53(69.7)
Cesarean birth 95 72 (29.8) 23(30.3)
Weight gains according to IOM 15.37 <0.001**
Adequate 137 107 (44.2) 30(39.5)
Inadequate 142 115 (47.5) 27 (35.5)
Excessive 39 20(8.3) 19 (25.0)
Eating behaviors
Uncontrolled 11.02 (6.4) 13.67 (5.8) 0.68 0.002*
Restrained 12.72 (4.4) 12.04 (4.1) 0.77 023
Emotional 3.66(3.1) 6.28 (3.4) 1.10 <0.007**

*p<0.05; ** p<0.001
@ Fisher's test; the expected frequencies are less than five in the table
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Eating behavior

Mean GWG in the uncontrolled, restrained, and emo-
tional eating groups was 11.66+6.4 (range 0-28),
12.56+4.3 (range 0-20), and 4.28+3.4 (range 0-13),
respectively. Uncontrolled eating was reported by some
of our study participants, and the item with the highest
score was “I felt like my stomach was a bottomless pit
(I kept wanting to eat)” The lowest score for the uncon-
trolled eating group was “I wanted to eat whenever I
saw someone else eating” (Table 1). A medium level of
restrained eating (mean score of >2.5) was reported by
some participants. Comments included “To control my
weight, I would not eat even if I was hungry” and “I was
afraid to eat for fear of gaining weight” Emotional eat-
ing was reported by some participants, and the item with
the highest score was “I would eat more when I was in a
bad mood” The lowest score for emotional eating was “I
deliberately ate as much as possible when I felt unhappy”
(see Table 1).

Relationship between GWG, eating behavior and PPD
Women with and without PPD at 1 month postpartum
differed significantly in GWG and in uncontrolled and
emotional eating behavior. Women with excessive GWG
reported a higher rate of PPD symptoms than those with-
out excessive GWG (25% vs. 8.3%, p<0.001). Women
with PPD tended to have significantly higher mean
uncontrolled eating scores (13.6715.8 vs. 11.02+6.4,
p=0.002) and emotional eating scores (6.28+3.4 vs.
3.6613.1, p<0.001) than those without PPD at 1 month
postpartum among our women (see Table 2). Other char-
acteristics did not differ significantly between PPD symp-
toms and non-PPD symptoms.
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We used a logistic regression model to identify factors
associated with PPD at 1 month postpartum, see Table 3.
All variables detailed in the Methods were included.
The final multiple logistic regression results showed
that model yielded a Cox and Snell *=0.14, Nagelkerke
7*=0.20, and a Hosmer-Lemeshow goodness-of-fit x> =
12.6, df=8, p=0.13. Women with excessive GWG were
more likely to reach PPD at 1 month postpartum (OR:
2.47; 95% CI: 1.05-5.81), and emotional eating was posi-
tively associated with PPD at 1 month postpartum (OR:
1.23; 95% CI: 1.12-1.35).

Discussion

The reported incidence of PPD varies greatly between
studies, with values of 6.8—-30% reported for various
countries around the world [1]. In the present study, we
found that the incidence of PPD 1 month after childbirth
was 23.9%, which is higher than the previously reported
rates of 13.8—17.3% for Chinese women and 19% for Tai-
wanese women [1]. This high incidence of PPD indicates
a need to implement routine assessment and manage-
ment of women’s postpartum mental health. We used a
cutoff value of EPDS>13 to classify PPD, differing from
previous studies in which cutoffs of 10 and 13 were used
to define minor and major depressive symptoms, respec-
tively [21, 26]. Because we excluded participants with
clinically diagnosed depression in this study, our assess-
ment of depression and its prevalence among the study
participants does not represent a diagnosis and should
be regarded only as a general estimate. Accordingly,
our findings cannot be generalized to women who have
depression, and we recommend that population-based
epidemiological studies be conducted to further explore
psychological depression in postpartum women.

Table 3 Logistic regression model of postpartum depressive symptoms (EPDS > 13) at 1 month (n=318)

Variable Crude OR 95% Cl p value Adjusted OR 95% Cl p value
Maternal age

20-34 1 1

>35 1.46 0.86-2.47 0.16 1.67 0.92-3.02 0.09
Pre-pregnancy BMI (kg/m?)

Underweight 1 1

Normal 0.70 0.34-1.43 0.33 0.54 0.25-1.20 0.13
Overweight and obesity 0.77 0.31-1.94 0.58 0.64 0.23-1.77 0.39
GWG

Adequate 1 1

Inadequate 0.84 0.49-1.50 0.55 0.83 045-1.55 0.56
Excessive 3.39 1.61-7.15 0.001* 247 1.05-5.81 0.04*
Eating behaviors

Uncontrolled 1.03 0.98-1.08 0.32 1.02 0.97-1.07 0.55
Restrained 0.98 0.92-1.04 045 0.96 0.90-1.03 0.26
Emotional 1.24 1.13-1.36 <0.001** 123 1.12-135 <0.001**

*p<0.05; ** p<0.001

The adjusted model was adjusted for demographic variables and pre-pregnancy BMI.
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We found that excessive GWG is a significant predic-
tor of PPD within the first month following childbirth,
which aligns with earlier studies indicating that exces-
sive GWG can lead to pregnancy complications, adverse
birth outcomes, a change in self-identity, and depression
[3]. Based on a recent empirical study, which used the
2009 IOM guidelines that has been adopted worldwide
[4], 27.8% of pregnant women gained too much weight
and 39.4% gained insufficient weight. A global survey of
pregnant women revealed that women in North America
and Asia respectively exhibited the greatest (14.74 kg)
and smallest (11.36 kg) extents of weight gain [27]. Ear-
lier research revealed that excessive weight gain during
pregnancy affects women’s body confidence. Medical
professionals in Taiwan recommend a pregnancy weight
gain of 10-14 kg [18, 28]. It is hypothesized that women
who experience excessive weight gain during pregnancy
may face additional stress related to managing their
weight, resulting in increased dissatisfaction with their
body shape [2]. In Taiwan, which has a high level of eco-
nomic development, women tend to have children later
in life than in less economically developed societies [25].
On the one hand, this may lead them to tend to reduce
their physical activity and increase their food intake in
the hope of ensuring favorable birth outcomes [29]. They
may thus unintentionally gain excessive weight during
their pregnancy, even when healthcare professionals are
helping them to control their GWG [30]. On the other
hand, 44.7% of Taiwanese women exhibited insufficient
weight gain during pregnancy in the previous study [28].
In the interview period, we found that the mass media
promoted the concept of nourishing the fetus without
gaining fat, and normalized the notion of gaining less
weight than the recommended amount during preg-
nancy. Recent medical research using the GWG stan-
dards established by the IOM has revealed that women
who experience insufficient GWG during pregnancy have
a significantly higher risk of poor fetal growth and devel-
opment and preterm birth. As GWG plays a key role in
pregnancy, avoiding either excessive or insufficient GWG
during this period should be emphasized in future prena-
tal health education.

Although the present cross-sectional study provides an
incomplete picture of the association between pregnancy
weight gain and PPD, our findings offer credible evidence
for such an association, since the gestational weight data
we used were obtained from records kept at medical clin-
ics. In the future, more emphasis should be placed on the
importance of appropriate weight gain during pregnancy
to promote maternal health and to help to prevent PPD
[2, 3], particularly among those who experience excessive
weight gain during pregnancy.

Previous research has indicated that low mood is asso-
ciated with reduced initiative to make lifestyle changes,
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a decline in food preparation standards, and a lack of
engagement in healthy eating behaviors [14, 31, 32]. A
prospective study by Baskin and Hill [14] suggested that
unhealthy dietary intake during pregnancy is associated
with psychological depression during pregnancy, but
not at 3 months postpartum. Another recent physiologi-
cal study revealed that elevated levels of the postpartum
neurohormones dopamine, serotonin, and norepineph-
rine affect the appetite of pregnant women and increases
the incidence of psychological depression [33], but it is
unclear whether this effect also applies to the early post-
partum period. Accordingly, the temporal continuity
between eating behaviors and depression warrants fur-
ther investigation.

We found that women exhibiting emotional eating
behaviors had a significantly higher incidence of PPD.
A systematic review in 2020 [15] reported that women
with depression who scored above the EPDS cutoff of 13
points exhibited poorer single-nutrient supplementation
behavior, were less likely to choose healthy foods [32],
and tended to choose more foods that were high in sugar
and fat [34]. However, the methods used to measure
eating behavior in previous studies varied, and to our
knowledge there are no studies examining the association
between emotional eating behavior and PPD in women at
1 month after childbirth. Consequently, we are unable to
compare our results with those of previous studies.

Nevertheless, Emerson et al. [35] found that US women
who were diagnosed with PPD at 0—13 months after giv-
ing birth had higher scores for emotional eating, which
was measured via questions such as: “Do you have the
desire to eat when you are irritated?’; “Do you have a
desire to eat when you are feeling lonely?’; and “Do you
get the desire to eat when you are anxious, worried or
tense?” Because the measurements that were used to
assess emotional eating were similar to those of the pres-
ent study but yielded different results, the direction of the
association between emotional eating and PPD deserves
further investigation.

In the present study, the score for uncontrolled eating
behavior was significantly higher for participants with
PPD, but the regression model did not show a significant
association, possibly because of the relatively strong cor-
relation between emotional eating and PPD. European
studies have shown that people with depression tend
to exhibit irrational eating behavior and poor ability to
regulate their portion sizes and mealtimes, leading to
increased uncontrolled eating [31]. Among the ques-
tions assessing uncontrolled eating, the items “I felt like
my stomach was a bottomless pit (I kept wanting to eat),’
and “I felt that eating was a pleasure” scored the highest.
This result is consistent with the empirical survey find-
ings of Bijlholt et al. [36] and Paans et al. [31], which
showed that uncontrolled eating is an unhealthy behavior
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that disrupts the physiological need for self-satiety, exces-
sively increases the appetite, and carries the risk of future
obesity [31, 36]. Therefore, when designing future dietary
education interventions for postpartum women, empha-
sis should be placed on encouraging them to focus on
their physiological nutritional needs, in order to prevent
excessive and compulsive eating.

Previous studies have suggested that women who are
overweight or obese prior to pregnancy tend to be con-
cerned about postpartum weight retention, leading to
an increase in restrained eating behaviors [36]. A Brit-
ish study on individuals with eating disorders (e.g., eat-
ing restraint, eating concern, shape concern, and weight
concern) reported a higher incidence of depression [37].
Women are conscious of changes in body weight and
often resort to restricting their diet and eating less to
maintain body shape and weight; this shares similarities
with the concept of restrained eating described by the
authors. However, in the present study, we did not find
an association between higher levels of restrained eating
and PPD, possibly because most of the participants had
normal BMIs before pregnancy.

An American study found that women’s eating behavior
did not change significantly during the first 6—18 months
following childbirth [16], although some researchers have
speculated that postpartum eating behavior may impact
mental health [14]. In the present study, we extended the
scope to investigate the relationship between pre-exist-
ing eating patterns, food intake behavior, and psycho-
logical depression [14, 32, 36]. However, since we used a
cross-sectional design, we were unable to determine the
direction of causality (i.e., whether increased disordered
eating behaviors lead to depression, or whether depres-
sion affects eating behavior). Regardless, our study pro-
vides evidence that non-emotional eating behaviors
should be encouraged in the postpartum phase. More
research is needed to examine the association between
eating behavior and mental health further among women
in different postpartum phases, particularly during the
early phase. Health professionals should gain a deeper
understanding of women’s eating behaviors and assess
their mental well-being during postpartum medical
checkups and home visits to ensure their optimal physi-
cal and mental health.

The dietary questionnaire we used was developed spe-
cifically for this study, and demonstrated acceptable con-
struct validity and internal consistency for assessing three
aspects of eating behavior (uncontrolled, restrained, and
emotional eating). Previous studies have supported the
importance of these three dimensions in assessing the
eating behavior of women [31, 36]. While we placed
special emphasis on personal food obsessions, adopted
behavior, and eating behavior, earlier studies have shown
that family and eating environments are also important
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determinants of eating behavior [38]. We recommend
that future studies incorporate additional aspects such
as these into the measurement of eating behavior. Con-
ducting longitudinal surveys of eating behavior at several
time points from pregnancy to postpartum could also
help to provide a deeper understanding of the correlation
between eating behavior and psychological depression.

This study was subject to some limitations. First, the
metric of GWG over the total pregnancy period was mea-
sured in the clinic by doctors and nurses and obtained
from the maternal health booklet. We did not verify the
reliability and validity of the anthropometric measures,
but assumed that these were acceptable. In addition, the
2009 IOM GWG guidelines for pre-pregnancy BMI were
developed using global data, and have not been validated
for the more specific case of Taiwanese women. Accord-
ingly, there exists the possibility of misclassification of
the pre-pregnancy BMI in an Asian population [39]. Sec-
ond, our study participants appear to be older and have
higher educational levels than samples in previous stud-
ies. However, the distribution of those characteristics is
not very different from other studies conducted in Taipei,
the capital of Taiwan. The prevalence of 15.4% for over-
weight/obese pre-pregnant women and 23.9% for PPD
symptoms at 1 month postpartum in the study are simi-
lar to those in previous studies [1, 40, 41], suggesting the
generalizability of the findings. Given the measurements
and data analyses performed, the associations reported in
the current study should be considered correlational, and
future longitudinal studies with a longer follow-up period
are needed to establish causal relationships.

Conclusions

Women with excessive GWG exhibited increased depres-
sive symptoms, and postpartum women with higher
emotional eating behaviors may be at high risk for post-
partum depression. Healthcare providers should support
pregnant women by promoting appropriate gestational
weight gain. The incidence of a tendency to overeat in
response to negative or depressive moods and of post-
partum depression among postpartum women in Tai-
wan indicates that there is a need for the development of
strategies to improve the health of this population.
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