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ARTICLE INFO ABSTRACT
Article History: Introduction: Covid-19 pandemic impact the ability to reach nutritious food

due to social restrictions and economic difficulties situation. Objective:
This study determined the relationship between dietary diversity status
(DDS) and emotional eating and its association with dietary intake and
gestational weight gain (GWG) in Bantul, Indonesia. Methods: The cross-
sectional study design conducted from December 2021 to February 2022
in three public health centers. Of 105 third trimester pregnant women were
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Keywords: obtained and interviewed for DDS, semi quantitative food frequency
dietary intake: guestionnaire (SQ-FFQ), and emotional eating questionnaires. Bivariate
emotional eating; analysis was used to measure association between variables with SPSS
diversity intake; 25.0 version. Results: The majority of pregnant women had an adequate

gestational weight gain; ~ varied diet and an emotional eating with food (59.0% and 56.2%,
respectively). The GWG status was mostly (61%) had normal GWG. There
was no association of DDS with GWG (p = 0.131). However, there was a
significant association between emotional eating and dietary intake status
on GWG status (p<0.001 for all comparisons). Conclusion: Dietary intake
and emotional eating during pregnancy were linked to GWG status.
Pregnant women need to maintain their psychological well-being and
dietary intake in order to maintain a normal GWG and prevent adverse
preghancy outcomes.

©2023 by the authors. Submitted for possible open-access publication under the terms and conditions of the Creative
=aTam Commons Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/)
INTRODUCTION

Coronavirus Disease 2019 (COVID-19) is a new type of disease that can be
transmitted from human to human and has spread widely in the world and has become
a global pandemic (PPSDM;, 2020; Rachmah et al., 2021). A pandemic causes a
condition of fear and stress that can increase many risk factors that affect our health
status. Individuals who experience stress can cause various kinds of problems
including the economy, family, work (Devid Saputra, 2020). Stress will also affect
emotional eating, which makes people eat more because it doesn't fulfill their appetite
in order to improve emotional conditions or as a reward (Trimawati & Wakhid, 2018).
Pregnant women are a vulnerable group and easily get stressed due to the pandemic
and worries about their pregnancy and childbirth. Pandemic has made people spend
more time at home and there may be an opportunity to change eating patterns to
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become less diverse, increased consumption of processed foods, and lack of
consumption of nutritious food (FAO, IFAD, UNFPA, WFP, WHO, dan UNICEF tentang
Ketahanan Pangan dan Gizi | UNICEF Indonesia, 2020).

The pregnancy is a very important period for maintaining body weight because it
determines the generation’s health status that will be born (Robertson et al., 2019).
Adequate weight gain is necessary to support the growth of the fetal so that it can be
born normally and healthy (Zhang et al., 2020). Gestational weight gain (GWG) is
influenced by many factors, including nutritional status, maternal age during
pregnancy, diet during pregnancy, knowledge, social factors, and poverty (Aji et al.,
2022; Mooduto et al., 2023). Adequate weight gain during pregnancy can reduce the
risk of complications and inadequate weight gain during pregnancy will have negative
consequences for both of them (Nurhayati, 2016). Therefore, it is necessary for
pregnant women to maintain their adequate nutritional intake and weight gain in order
to prevent risks such as low birth weight, risk of labor bleeding, gestational diabetes
mellitus, and premature birth (Aji et al., 2022; Susanto et al., 2021).

One of the nutritional problems experienced during pregnancy is KEK (Chronic
Energy Deficiency) (Istiany, 2013). The prevalence of KEK in Indonesia in 2018 is
17.3% (Kemenkes RI, 2018). Based on data from the Special Region of Yogyakarta
(DY) Health Service Department, the prevalence of pregnant women suffering from
CED in 2019 was 12.68%. The prevalence of CED in pregnant women in Bantul
Regency in 2016 was 9.92%, increased in 2018 to 9.96% and continued to increase in
2019 to 10.66% with the highest cases being in Banguntapan District, namely 197
cases.

There is a significant relationship between nutritional status and diet (a diet of
staple foods and animal side dishes) on the weight gain of pregnant women (Harti et
al., 2016). Consuming of balanced nutrition of carbohydrates, fats and proteins can
help increase pregnant women's weight gain optimally (Lai et al., 2019). Apart from
dietary patterns, diversity in food consumption also influences weight gain. The Dietary
Diversity Score (DDS) is a simple method for measuring the diversity of food
consumption at the household and individual level. Food consumption diversity refers
to increasing consumption of various types of food that can meet nutritional needs
optimally, because no one food contains all the nutrients needed by the body
(Nurhayati et al., 2020). Pregnant women who consume a variety of foods with the
lowest scores tend to had no adequate of weight gain and failed to meet the standards
(Tebbani et al., 2021). Dietary diversity has a positive relationship with weight gain in
pregnant women (Perkins et al., 2018). Hence, this study determined whether the
dietary diversity status (DDS) and emotional eating and its association with dietary
intake and GWG in Bantul, Indonesia.

METHODS

This was cross-sectional study design as known as Bantul’s Maternal Weight Gain
(BMW) Study. This study conducted between December 2021-February 2022 at three
public health centers (Banguntapan 1, Banguntapan 2, and Banguntapan 3) in Bantul
District, Special Region of Yogyakarta Province, Indonesia. The study variables were
socio-demography, dietary diversity score (DDS), dietary intake, emotional eating, and
other factors associated with gestational weight gain (GWG). The aimed of this study
was to determine whether DDS, dietary intake, and emotional eating status have
associated with GWG during pregnancy during pandemic Covid-19.

The sample collection in this research was used the Purposive Sampling
technique. The results of calculations using the Slovin formula obtained a sample of
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95 subjects with 90% of power calculation. To anticipate if there is incomplete or
unwilling data, the sample will be increased by 10%. So the total sample was 105
people. The sample in this study was pregnant women who met the criteria. The study
participants were women with third trimester of pregnancy. The inclusion criteria of
study participants were women who have maternal and child book (KIA), have pre-
pregnancy body weight data, clearly to be able to communicate, healthy, and willing to
be study participant. While, women who have given birth and chronic diseases were
excluded. These data were acquired directly from the participants through
questionnaires and included information from the women’s medical histories as
provided by certified nutritionists and midwives. Total of study participants was 105
third trimester pregnant women from three different public health centers. All
participants were signing the informed consent form and following the study protocol.
All individual information gathered before the data collection and recruitment in this
study has remained confidential. This study was approved by Universitas Alma Ata’s
Ethic Committee review board (No: KE/AA/X1/10637/EC/2021).

Data characteristics were collected from the socio-demographic questionnaire
such as age, education level, and parity status. The pregnancy history data was
collected from maternal and child book (KIA). This book was used to monitor
pregnancy health recorded during pregnancy until the newborn aged five years old,
promoting maternal and neonatal health education (Osaki et al., 2018). Secondary
data in this study is data from a cohort of pregnant women which was obtained from
the records of midwives at Banguntapan Community Health Center 1, Banguntapan
Community Health Center 2, and Banguntapan Community Health Center 3.

Emotional eating was the purpose of eating to not satiate the hunger, but to relieve
stress and to enhance one's emotional state (Trimawati & Wakhid, 2018). Emotional
eating status was to determine whether women during pregnancy have changing
consumption behavior during pandemic covid-19. The Dutch Eating Behavior
Questionnaire (DEBQ-C) in Bahasa Indonesia version was used to assess emotional
eating status (Blau et al., 2018). Three domains are covered by the DEBQ-C: controlled
eating, external eating, and emotional eating. Regarding the feelings of anxiety,
aggravation, boredom, despair, loneliness, disappointment, rage, fear, etc., only the
emotional eating domain, which consists of 13 items, was employed in the current
survey. The frequency of occurrence of the aforementioned emotional eating during
the COVID-19 pandemic was examined using a Likert scale. The frequency was
categorized as "never", "rarely”, "sometimes", "often”, or "always" and was given a
score between 1 and 5. Assessment of each aspect of eating behavior is carried out
by obtaining an average score with dividing the total score from the aspect of eating
behavior by the number of questions on each aspect. If the average score is <2.35,
then the emotional eating score is said to be low and vice versa if the average score is
2 2.35 then it is said to be high (Cebolla et al., 2014).

Anthropometric measurements were performed by a trained measurer in a private
room with the help of a midwife. A portable adult beam scale with 150 kg capacity
(Gmbh & co.kg, Germany) was calibrated every morning and used to measure weight
of participants. Height measurements were performed twice on every participant and
the mean of the readings was considered as the height using stadiometer (OneMed
Medicom stature meter, YF.05.05.V.A.1022, Indonesia). The PPBMI was created as
the standard formula weight in kg divided by the square of body height in meter (Pan
& Yeh, 2008). Four categories classification from the Asian-Pacific population cut-off
point were determined as the World Health Organization (WHO) recommendation
(underweight, <18.5 kg/m2; normal, 18.5-22.99 kg/m2; overweight, 23.00-24.99
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kg/m2; and obese =25 kg/m2) (WHO, 2004).

GWG status determined when the women divided into two group categories who
gain adequate and inadequate based on pre-pregnancy BMI (PPBMI)(Kominiarek &
Peaceman, 2017). The Institute of Medicine (IOM) weight gain recommendation was
used as the GWG status indicator (Institute of Medicine, 2009). The IOM guidelines
state the following categories for recommended GWG: 12.5-18 kg for underweight,
11.5-16 kg for normal weight, 7-11.5 kg for overweight, and 5-9 kg for obese (Table
1).

Table 1. Pre-pregnancy body mass index (PPBMI) and gestational weight gain (GWG)

categories
PPBMI status Asian-pacific BMI status IOM-recommended GWG
Underweight <18.50 12.50-18.00
Normal 18.50-22.99 11.50-16.00
Overweight 23.00-27.49 7.00-11.50
Obese 227.50 5.00-9.00

IOM: International of Medicine; GWG: Gestational weight gain; BMI: Body mass index; PPBMI:
Pre-pregnancy body mass index.

Dietary intake data were assessed using the semi-quantitative food frequency
questionnaire (SQ-FFQ). The details about SQ-FFQ data explanation was available
elsewhere (Aji et al., 2019, 2020, 2022; Putri et al., 2019). We calculated energy (kcal),
carbohydrate (g), protein (g), and fat (g) to determine dietary intake of pregnant women
during their third trimester of pregnancy. Dietary diversity is defined as the
consumption of at least four food groups of a total of seven food groups: 1) grains,
roots and tubers; 2) legumes and nuts; 3) dairy products; 4) animal protein foods; 5)
eggs; 6) vitamin-A rich fruits and vegetables; and 7) other fruits and vegetables (Kant
et al., 1995). Dietary diversity score (DDS) was calculated by counting the number of
the food groups (group 1-7) which was consumed during last 24-h recall (Rathnayake
et al., 2012). Summing up all the scores and dividing them by the number of
respondents. Therefore, DDS was not considering a minimum intake for the food group
and the participants divided into adequate (if they consumed =5 food groups) and
inadequate (if they consumed <5 food groups).

Data analysis was performed using SPSS V.23.0. Basic information about the
variables was provided by descriptive statistics, which used frequencies, means, and
standard deviations (SD) to represent both numerical and categorical data. GWG and
the rates of GWG during the third trimester of pregnancy were the outcome variables
of interest. The suggestions made by the IOM were compared with these two outcome
factors. Chi-square and Mann-Whitney bivariate analyses were used to compare
variables. The cut-off for statistical significance was p=0.05.

RESULTS

Table 2 shows that the frequency distribution based on age group shows that the
group of pregnant women aged 20-35 years is 88 people (83.8%), the majority of
pregnant women who are respondents in this study are aged 20-35 years. In the
category of education level, the majority of mothers who were respondents in this study
were high school graduates, namely 75 people (71.4%). Based on the level of
employment, the majority of pregnant women who were respondents in this study
worked as housewives (IRT) of 75 (71.4%). Based on the occupational level of the
husband, the most respondents were self-employed/entrepreneur 74 (70.5%). Based
on parity, the majority of pregnant women with multigravida parity were 57 (54.3%).
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Based on the weight gain of 105 respondents, there were 64 respondents whose
weight gain (61%) was in accordance with IOM standards, while 41 (39%) of
respondents had weight gain not in accordance with IOM standards. 62 (59%)
consumed an adequate varied diet, while 43 respondents (41%) consumed an
inadequate varied diet. Then those who experienced emotional eating were as many
as 59 (56.2%).

Table 2. Characteristic of Participants

Variables n %
Maternal age
<20 4 3.8
20-35 88 83.8
>35 13 12.4
Mother Educational Level
Junior high school 24 22.9
Senior high school 75 71.4
Diploma 6 5.7
Mother Occupational Status
Housewife 75 71.4
Employee 16 15.2
Civil Servant 5 4.8
Entrepreneur 9 8.6
Parity Status
Primiparous 48 45.7
Multiparous 57 54.3
Dietary Diversity Score (DDS) Status
Adequate varied diet 62 59.0
Inadequate varied diet 43 41.0
Emotional eating status
High 59 56.2
Low 46 43.8
Gestational Weight Gain (GWG) Status
Adequate 64 61.0
Inadequate 41 39.0
Table 3. Dietary Intake Status
Variables Mean+SD N %
Energy, kcal 2146.7£97.7
Adequacy status of energy intake (n=105)
Adequate 49 46.7
Inadequate 56 53.3
Protein, g 71.5+8.5
Adequacy status of protein intake (n=105)
Adequate 44 41.9
Inadequate 61 58.1
Fat, g 59.3+8.3
Adequacy status of fat intake (n=105)
Adequate 57 54.3
Inadequate 48 45.7
Carbohydrate, g 347.5£39.7
Adequacy status of carbohydrate intake (n=105)
Adequate 52 49.5
Inadequate 53 50.5
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Table 3 shows that the nutrient with the highest percentage is a source of fat
(54.3%) while the lowest is a source of protein (41.9%). The average total food intake
for pregnant women in Banguntapan District is 2146.7 kcal, 71.9 grams of protein, 59.2
grams of fat and 347.5 grams of carbohydrates. The average consumption is still low
when compared to the standard consumption based on the nutritional adequacy rate
of third trimester pregnant women who should consume 2550 kcal of energy, 90 grams
of protein, 65.3 grams of fat and 400 grams of carbohydrates (Ministry of Health
Republic of Indonesia, 2019).

Table 4 shows that the percentage of pregnant women whose adequate
gestational weight gain is in the group of mothers who consume <5 types of food
groups with a percentage of 48.8% and the least in the group of mothers who consume
>5 types of food groups (32.3%). It shows that there is no association between the
dietary diversity score (diversity in food consumption) and the gestational weight gain
of pregnant women (p> 0.131). It shows that the percentage of pregnant women who
have adequate weight gain is higher (58.7%) than women with low emotional eating
status, while pregnant women who have inadequate weight gain (76.3%) with
emotional eating status. It found that a significant association between emotional
eating and gestational weight gain status in pregnant women (p <0.001).

Table 4. Association of DDS and Emotional Eating with GWG Status

Gestational Weight Gain OR 95%CI  P-Value
Status
Adequate Inadeguate
n % n %
Dietary Diversity Score
Inadequate varied diet 21 48.8 22 51.2 2.0 0.9-45 0.131
Adequate varied diet 20 323 42 67.7
Emotional eating status
High 14 23.7 45 76.3 3.3 1.4-7.6 <0.001
Low 27 58.7 19 41.3

Table 5. shows that the group of women with inadequate weight gain has a
median energy intake higher than the group of pregnant women with adequate
gestational weight gain. Likewise with protein, fat and carbohydrate intake, the median
intake was higher in the group of mothers who had inadequate weight gain compared
to those with adequate weight gain. There is a significant median difference between
the amount of food consumption (energy, protein, fat, carbohydrates) in the group of
mothers with an increase in normal and abnormal weight gain (p <0.001 for all
comparison).

Table 5. Association of Dietary Intake with GWG Status

Dietary Intake Gestational Weight Gain Status P-Value
Status Adequate Inadequate
Median IQR Median IQR
Energy, kcal 1988.5 1945.2 -2031.0 2310.0 2231.0-2366.0 <0.001
Protein, g 66.0 61.1-70.0 76.0 74.8-79.0 <0.001
Fat, g 53.3 50.0-57.8 65.2 60.7-68.5 <0.001
Carbohydrate,g  316.5 305.0-360.0 366.0 350.8-385.7 <0.001
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DISCUSSION

DDS Status and Its Association with GWG Status

The diversity of food consumption measured on an individual scale in pregnant
women in this study, on average, had a high score of five. However, the score of food
diversity in pregnant women was not statistically related to GWG of pregnant women.
This could have been due to conducting interviews with women who are consuming
quite a variety of types of food so that the data obtained shows a variety of
consumption. According to research by Mayimbo S (2020), the DDS cannot describe
an individual's eating habits because data collection was carried out using the recall
method 24 hours earlier (Mayimbo et al., 2020).

Dietary diversity is influenced by socioeconomic status because the income of a
family greatly affects the fulfillment of primary needs, which will have an impact on the
nutritional status and health of the family, especially for pregnant women who need a
variety of intakes to meet the nutritional needs of the fetus they contain (Dhiu et al.,
2022). This study is in line with Ismi Nurwagiah Ibnu et al., (2020) which states that the
food diversity score of pregnant women is not statistically significant for the nutritional
status of pregnant women. This could be because it is not known whether the intake
consumed is sufficient or not for the calorie needs of pregnant women due to the
dietary questionnaire the diversity score only mentions the type of food consumed at
least 10 grams with the 24-hour recall method so it cannot describe an individual's
eating habits (Ibnu, 2020). However, this study is not in line with the research of Brazier
et al (2020) which stated that the dietary diversity score (diversity in food consumption)
IS positively correlated with weight gain for pregnant women (Brazier et al., 2020).
Another study from Tebbani et al., (2021) found that pregnant women with a variety of
food consumption with low scores tended to gain weight that did not meet the standard
(Tebbani et al., 2021).

Emotional Eating Status and Its Association with GWG Status

Excess GWG based on IOM standards can cause several consequences in
pregnancy, such as labor and postpartum. Overweight pregnant women risk lifelong
obesity in both mother and child. The desire to consume food and negative influences
are often cited as triggers for excessive food consumption in pregnant women (Blau et
al., 2018). According to Hadiyuni et al (2021) eating behavior is a condition that
describes a person's attitude towards eating manners, eating patterns, eating
preferences, and food choices. Unhealthy eating behavior will certainly have a
negative impact and it is important for someone to maintain their eating behavior
(Hadiyuni et al., 2021). Eating behavior is a risk factor for obesity, one of which is
emotional eating. Emotional eating is a tendency to overeat in response to negative
emotions that are inadequate and ineffective (Kustantri et al., 2021).

In this study, it is known that the results of the study show that pregnant women
who experience emotional eating have adequate GWG with an OR= 3.3, which means
that respondents who experience high emotional eating have three times the risk of
experiencing weight gain during pregnancy. This happened because during the
pandemic, pregnant women experienced increased consumption which caused GWG
during pregnancy. This was supported by previous research which stated that people
experienced changes in their behavior, such as eating behavior, which was described
as emotional eating (Zhang et al., 2020).

Emotional eating that is carried out continuously, can affect improper eating
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patterns, weight and health (Sukianto et al., 2020). Wijaksana et al., (2016) explained
that, if the amount of energy input and energy expenditure is not balanced, body weight
can become heavier than ideal body weight and become obese due to fat accumulation
in the body (Wijaksana, 2016).

Dietary Intake Status and Its Association with GWG Status

Pregnant women need far more nutrients than what is needed in a non-pregnant
state, nutritional needs increase with increasing gestational age and there is an
increase in the basal metabolic rate. contains energy, protein, fat, vitamins and
minerals in a balanced portion and according to the recommended requirements
(Usrina et al., 2021).

The results of bivariate analysis using the Mann Whitney statistical test showed
that pregnant women who consumed higher protein experienced weight gain that was
in accordance with IOM recommendations or included in the good category compared
to mothers who consumed low protein. The results of this study are in line with Fitri et
al., (2018) which stated that pregnant women with low protein intake are 12 times more
likely to give birth to LBW babies compared to mothers with good protein intake (Fitri
& Wiji, 2018). Haryani et al., (2012) stated that protein intake has a significant
relationship with maternal weight gain during pregnancy (Haryani et al., 2012). The
results of this study are in line with the theory that increased protein requirements
during pregnancy will affect the development and growth of the fetus (Pratiwi &
Hamidiyanti, 2020; Siregar et al., 2022). The average protein consumption of pregnant
women in Banguntapan District is 71.9 grams of protein.

The results of bivariate analysis using the Mann Whitney statistical test found that
pregnant women who consumed higher fat experienced GWG in accordance with IOM
recommendations or were included in the adequacy category compared to mothers
with low fat consumption. This study is in line with Setyarahma et al, (2016) which
states that there is a relationship between the level of adequacy of fat and the GWG
of pregnant women (Setyarahma et al., 2016). Fat intake in some pregnant women is
low. Fat during pregnancy serves as a source of energy, a source of essential fatty
acids, maintains body temperature and protects the placenta and prepares milk
production (Ningsih et al., 2021). In this study, the fat intake of pregnant women was
59.2 gr.

The results of bivariate analysis using the Mann Whitney statistical test showed
that pregnant women who consumed higher carbohydrates experienced weight gain
in accordance with IOM recommendations or were included in the inadequate category
compared to mothers who consumed low carbohydrates. This finding is in line with the
research by Ningsih Setya N et al (2021) which stated that there is a significant
relationship between the amount of carbohydrate consumption and the weight gain of
pregnant women (Ningsih et al., 2021). According to research by Syari M et al, (2015)
pregnant women who consume less carbohydrates have 12 times the risk of giving
birth to LBW newborn (Syari et al., 2015). Carbohydrates are nutrients needed by the
body in large quantities to produce energy, carbohydrates can fulfill nearly 60% of the
calories needed by pregnant women if the energy needs produced by carbohydrates
are sufficient, it will help the formation of the placenta, fetal growth, blood vessels, fat
reserves, and changes in metabolism, but conversely if it is not sufficient there will be
impaired growth of placental function which will have an impact on the weight and size
of the placenta which is more so that it reduces the transfer of nutrients to the fetus
(Fitri & Wiji, 2018). In this study, the average carbohydrate intake of pregnant women
was 347.5 g of carbohydrates.
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Strength and Limitation of The Study

The strength of this research is that data collection is carried out directly so that it
can determine the actual health condition of the community, such as eating habits,
types of food consumed and foods that are avoided. In addition, this study also has
weaknesses, including the age of the respondents who vary so that the standards for
nutritional needs that are set also varied.

CONCLUSION AND RECOMMENDATIONS

The diversity intake of pregnant women is not associated with GWG. However,
there is an emotional eating effect of pregnant women on dietary intake status and
GWG. Pregnant women need to pay attention to the type and amount of food
consumed to maintain optimal weight for pregnant women and maintain their
psychological well-being and dietary intake in order to maintain a normal GWG and
prevent adverse pregnancy outcomes.
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