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ABSTRACT
Carbohydrate is one of the nutrients that is needed during pregnancy. Increased demand during pregnancy causes 
pregnant women to consume carbohydrates in excess, which occurs due to emotional eating. The increment of 
emotional eating is assumed to be triggered by insuffi  cient sleep duration and poor sleep quality. This study was 
aimed to investigate the role of emotional eating as mediator in relationship between sleep duration and quality with 
carbohydrate intake among pregnant women. This study applied an analytic survey with cross-sectional design on 105 
pregnant women in the second and third trimesters at Bondowoso District were sampled through multistage random 
sampling technique. In this study, the exogenous variables were sleep duration and quality. Meanwhile, the endogenous 
variables were carbohydrate intake. Emotional eating was the mediator. Data were collected using the Emotional Eater 
Questionnaire (EEQ), Pittsburgh Sleep Quality Index (PSQI), and 3×24 hours food recall. Data were analyzed using 
path analysis. There was a direct relationship between duration and quality of sleep with emotional eating (P <0.001 
dan 0.002). Sleep duration and quality were not directly associated to carbohydrate intake (P 0.817 dan 0.z724). A 
direct relationship was shown by emotional eating and carbohydrate intake variables (P<0.001). It is concluded that 
emotional eating plays a role in the indirect relationship between sleep duration and quality with carbohydrate intake 
for pregnant women in the second and third trimesters. Pregnant women should be able to regulate sleep patterns and 
dietary intake.
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INTRODUCTION

Carbohydrate is one of nutrients needed during 
pregnancy. The Recommended Daily Intake for 
carbohydrate total during pregnancy increases to 
400 g/day (Kemenkes RI, 2019). Ritchie and Roser 
(2013) stated that the highest average carbohydrate 
consumption in the world was found in Egypt, 
which was 635.2 g/person/day. Indonesia has an 
average carbohydrate consumption of 502.3 g/
person/day. East Java is one of the provinces with 
44.2% of sweet food consumption. Sweet food is 
one type of high-carbohydrate food because it has a 
high sugar content (Kemenkes RI, 2018). The results 
of a preliminary study conducted in Bondowoso 
District showed that the average consumption of 
total carbohydrates in second and third trimesters 
of pregnant women was 457.3 g/day. 

Excessive carbohydrate total has an adverse 
effect on maternal and fetus (Wennberg et al., 
2016). Xiang et al. (2019) pointed out that the 
highest peak of carbohydrate consumption occurs 

in the second and third trimesters. This is due to 
excessive sugary and energy-dense foods intake 
(Teixeira et al., 2018).

Willingness to consume sweet and high-
carbohydrate snacks justifi es the desire to consume 
delicious food caused by emotional eating (Blau 
et al., 2018). People with emotionally eating are 
unable to distinguish between hunger and a high 
desire to consume delicious, sweet, and high-
carbohydrate foods (Antoniou et al., 2017). 
Emotional eating also occurs due to an excessive 
appetite (Kolko et al., 2017).

Insuffi  cient sleep duration (Hill et al., 2020) 
and poor sleep quality (Geiker et al., 2018) are 
associated with increased emotional eating. 
Insufficient sleep duration causes changes in 
neuroendocrine and metabolic functions that might 
modify hormone secretion, which is high levels of 
ghrelin (appetite stimulating hormone) and low 
levels of leptin (appetite-suppressing hormone) 
(Balieiro et al., 2019). Poor sleep quality changes 
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in hormone secretion might lead to an increase in 
subjective eating (Saleh-Ghadimi et al., 2019). 
Further, the changes of neuroendocrine function 
and ghrelin can result in emotional eating (Balieiro 
et al., 2019).

Previous research did not focus on the 
mediator role of emotional eating in pregnant 
women, and the variables studied were mostly 
weigh gain during pregnancy. This study aimed to 
investigate the role of emotional eating as mediator 
in relationship between sleep duration and quality 
with carbohydrate intake for pregnant women.

METHODS

This was an analytic study with a cross-
sectional design, conducted in Bondowoso 
District, East Java. The study population was 2,568 
pregnant women in the second and third trimesters. 
Inclusion criteria included pregnant women who 
settled in the area as stated in their ID cards, were 
able to communicate well, and able to read and 
write. Exclusion criteria included pregnant women 
with hyperemesis gravidarum, chronic energy 
defi ciency, depression history before pregnancy, 
Diabetes mellitus, cardiovascular disease, cancer, 
not living with spouse, already gave birth, and 
withdrawing from this study.

Subjects in this study were 105 pregnant 
women who were obtained using a multistage 
random sampling technique. This research was 
conducted in 12 sub-districts. The calculation 
of the size of the research subject using the 
Lemeshow formula (Dahlan, 2013).

n =    Z2 1 – α/2 x p (1-p) x N  
d2 (N-1) + Z2

1 – α/2 x p (1-p) 

The exogenous variables in this study were 
sleep duration and quality. Meanwhile, the 
endogenous variable was carbohydrate intake. 
The mediator variable was emotional eating. 
The instruments used in this study were the 
Emotional Eater Questionnaire (EEQ) adopted 
from Rachmawati (2019), Pittsburgh Sleep Quality 
Index (PSQI) adopted from Jumiarni (2018), and 
a 24-hour food recall form. The questionnaire 
has been tested for validity and reliability by 
researchers on the subject of pregnancy in the 
second and third trimesters. Data on carbohydrate 
intake, emotional eating, sleep duration and quality, 
were collected by interview which was conducted 
through home visits. Carbohydrate intake data were 
collected three times on non-consecutive days. 
Data collection was assisted by trained enumerators 
and uses household size as a measure of food 
intake. Calculation of carbohydrate intake using 
Nutrisurvey software (2007) and the maximum 
intake of total carbohydrates for pregnant women 
is 110% of AKG, or equivalent to 440 grams/
day (Gibson, 2005). The score of emotional 
eating was categorized into non emotional eater, 
low emotional eater, emotional eater, and very 
emotional eater (López-Galán and de-Magistris, 
2019). The score of sleep duration was categorized 
into enough and less (<7 hour/night) (Kalmbach et 
al., 2019), while sleep quality was categorized well 
and poor (Benloucif et al., 2014).
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Figure 1. Hypothesized mediation model. (A) Theoretical model of sleep duration, sleep quality, and 
carbohydrate intake, (B) Theoretical model where emotional eating mediates the relation between 
sleep duration, sleep quality, and carbohydrate intake.



117 Agrisdian et al. Media Gizi Indonesia (National Nutrition Journal). 2022.17(2): 115–121
https://doi.org/10.204736/mgi.v17i2.115–121

Pregnant women who were willing to be 
respondents signed an informed consent form 
prior to this study. This research had obtained 
ethical approval from the Ethics Commission 
of the Jember State Polytechnic (3571/PL17/
PG/2021) and permission from the National Unity 
and Political Agency of Bondowoso District.

 The data were analyzed using path analysis 
with STATA 14 (Ghodang, 2020). Successive 
interval method used to change ordinal data to 
interval data. Normality and multicollinearity 
tests were carried out as initial conditions for 
determining path analysis. Path analysis suitability 
was determined using model identifi cation and 
model suitability tests.

RESULTS AND DISCUSSION

Most of the samples were third semester 
pregnant women (51.44%). The percentage is 
not much diff erent because the highest peak of 
carbohydrate consumption occurs in the second and 
third trimesters due to the increased consumption 
of sweet and energy-dense foods (Xiang et al., 
2019). One of the causes of the highest dietary 
intake is environmental factors (Wesołowska et 
al., 2019). Someone who lives at home tends to 
experience an increase in dietary intake due to the 
availability of food in their environment (Teixeira 
et al., 2018). This can be related to the occupation 
of most respondents who were housewives 
(81.0%).

The percentage of sample with enough sleep 
duration was 52.4%, and less sleep duration was 
47.6%. This is not in accordance with research 
conducted by Yu et al. (2017) which mentioned 
that pregnant women in second and third trimesters 
often experienced sleep disorders therefore, 
impacting the reduction of sleep duration. The 
reduction in sleep duration in pregnant women 
in the second and third trimesters is caused by 
several factors such as waking up at night, weight 
gain during pregnancy which causes shortness of 
breath, fetal movement, and waking up too early 
(Polo-Kantola et al., 2017).

The majority of samples have experienced 
poor sleep quality (55.2%). The high-frequency 
distribution of poor sleep quality was caused by 
increasing gestational age, especially in the third 

trimester (Wardani et al., 2018). Sleep problems 
that pregnant women often experience increase 
along with the gestational age (Yu et al., 2017).

More than half of the respondents belongs to 
emotional eater (42.9%) and very emotional eater 
(11.4%). The high level of emotional eating in 
pregnant women in the second and third trimesters 
is due to a response to negative emotions such as 
anxiety, stress, and depression (Konttinen et al., 
2019). This negative response causes individuals to 
be unable to distinguish hunger feelings (Diggins 
et al., 2015). This impacts the selection of foods 
either sweet or high in carbohydrates (Antoniou et 
al., 2017), which are considered to overcome these 
negative emotions (Konttinen et al., 2019).

Path analysis in Table 2 shows that there was 
a direct relationship between sleep duration and 
quality with emotional eating among pregnant 
women in the second and third trimesters 
(respectively, P<0.001; P 0.002 and β=0.51; 
β=0.34). This was consistent with study by Al-
Musharaf (2020) in healthy young a Saudi women, 

Table 1. Distribution of Sleep Duration, Sleep Quality, 
Emotional Eating, and Carbohydrate Intake

Variables
Frequency

n %
Gestational Age

Second trimester
Third trimester

51
54

48.6
51.4

Profession
Health workers
Teacher
Private employees
Trade
Farmers
Housewives

5
8
5
1
1
85

4.8
7.6
4.8
1.0
1.0
81.0

Sleep Duration
Enough
Less

55
50

52.4
47.6

Sleep Quality
Well
Poor

47
58

44.8
55.2

Emotional Eating
Non emotional eater
Low emotional eater
Emotional eater
Very emotional eater

19
29
45
12

18.1
27.6
42.9
11.4

Carbohydrate Intake
≤ 440 g/day
> 440 g/day

37
68

35.2
64.8
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which demonstrated that poor sleep duration and 
quality  was correlated with the high score of 
emotional eating. Sleep duration less than normal 
can cause a changes in neuroendocrine function 
and high levels of ghrelin (appetite stimulating 
hormone) (Dashti et al., 2015). Further, the changes 
of neuroendocrine function and ghrelin can 
result in emotional eating (Balieiro et al., 2019). 
In addition, the changes can be caused by poor 
sleep quality due to psychological dysfunction in 
pregnant woman (Gao et al., 2019), which leads to 
an increment in subjective eating (Saleh-Ghadimi 
et al., 2019). The increment of subjective in eating 
impacts the uncontrolled timing of meals and the 
amount of dietary intake (Diggins et al., 2015).

Subjective increase in eating based on 
pathway analysis did not show a direct relationship 
between sleep quality and carbohydrate intake for 
pregnant women in the second and third trimesters 
(P=0.724). This fi ndings was in accordance with 
the research conducted by van Lee et al. (2017), 
which found that there was no relationship 
between poor sleep quality and food intake in 
pregnant women. Sleep quality undirectly eff ects 
to the increase carbohydrate intake, but through 
unhealthy diet patterns (Lindsay et al., 2017). 
This mechanism can occur because poor sleep 
quality causes emotional dysregulation  (Geiker 
et al., 2018). Emotional dysregulation alters 
physiological  systems related to leptin (appetite 
suppressing hormone) and ghrelin (appetite 
stimulating hormone) so that it occurs in subjective 
increase in eating (Saleh-Ghadimi et al., 2019).

Sleep duration did not have a direct 
relationship with carbohydrate intake for pregnant 

Table 2. Association between Sleep Duration, Sleep Quality, and Carbohydrate Intake in Second and Third Trimester 
Pregnancy

Direct and Indirect Eff ect β p-value
Direct Eff ect

Sleep duration  emotional eating 0.51 <0.001
Sleep quality  emotional eating 0.34 0.002
Sleep duration  carbohydrate intake -2.90 0.817
Sleep quality  carbohydrate intake 4.24 0.724
Emotional eating  carbohydrate intake 59.73 <0.001

Indirect Eff ect
Sleep duration  emotional eating  carbohydrate intake 30.18 <0.001
Sleep quality  emotional eating  carbohydrate intake 20.52 0.006

women in the second and third trimesters 
(P=0.817,β=-2.90.  It is contradicts the other 
study by van Lee et al. (2017), which stated that 
less sleep duration increases food intake. The 
existence of this negative relationship indicates that 
adequate sleep duration can also lead to increased 
carbohydrate intake. This can be caused by other 
factors such as physical activity, socioeconomic 
and environmental factors. Insufficient sleep 
duration causes pregnant women to tend to 
consume sweet and high-carbohydrate foods (Hill 
et al., 2020). 

High intake of carbohydrates is also triggered 
by emotional eating (Saleh-Ghadimi et al., 
2019). Emotional eating was directly related to 
carbohydrate intake for pregnant women in the 
second and third trimesters (P<0.001; β=59.73). 
High emotional eating leads to a person’s tendency 
to consume sweet and high-carbohydrate foods 
(Saleh-Ghadimi et al., 2019). They cannot 
distinguish hunger and cause appetite increament 
(Blau et al., 2018). 

Emotional eating plays an indirect role in 
the relationship between duration and quality of 
sleep on carbohydrate intake for pregnant women 
in the second and third trimesters. The strength 
of the direct relationship between sleep duration 
and carbohydrate intake (2.90) was smaller than 
that of the indirect relationship (30.18). The direct 
relationship of sleep quality to carbohydrate intake 
(4.24) was smaller than the indirect eff ect (20.52). 
The strength of indirect relationship indicated 
that mediator variable had the role. This study 
accordance with the research conducted by Weiss 
et al. (2010), which stated that eating patterns 



119 Agrisdian et al. Media Gizi Indonesia (National Nutrition Journal). 2022.17(2): 115–121
https://doi.org/10.204736/mgi.v17i2.115–121

act as mediator in the relationship sleep duration 
carbohydrate consumption.  Insufficient sleep 
duration and poor sleep quality cause emotional 
dysregulation impacting emotional eating (Saleh-
Ghadimi et al., 2019). High emotional eating 
boosts the desire to consume high-carbohydrate 
and sweet foods (Quick et al., 2015); therefore, 
carbohydrate intake becomes excessive (Antoniou 
et al., 2017). Insuffi  cient sleep duration and poor 
sleep quality causes an increase in appetite and 
high carbohydrate intake (Geiker et al., 2018). 

CONCLUSION

The study showed a direct relationship 
between sleep duration and quality with emotional 
eating. However, it was not directly related to 
carbohydrate intake. The emotional eating variable 
also showed a direct relationship with carbohydrate 
intake. Emotional eating plays a role in the indirect 
relationship between the duration and quality of 
sleep with carbohydrate intake of pregnant women 
in the second and third trimesters. Pregnant women 
should be able to regulate sleep patterns and the 
food they eat.
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