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Abstract— Emotional eating is one’s behavior in excessive 

consumption of food, which is caused by negative emotions 

such as stress, anxiety, and depression and which can cause 

weight gain. Emotional eating can be affected by various 

factors including stress level, physical activity, and nutrients 

such as magnesium. This study aims at determining the 

relationship between stress level, physical activity, and 

consumption pattern of magnesium with emotional eating in 

overweight adolescents. This study used observational analytic 

method cross sectional design. Its population was overweight 

and obese adolescents aged 15-18 years old in Surakarta. The 

subjects were 122 adolescents taken by purposive sampling. 

Emotional eating data were collected through Eating and 

Appraisal Due to Emotions and Stress (EADES) questionnaire, 

consumption pattern of magnesium data were gathered by 

using non-quantitative Food Frequency Questionnaire (FFQ), 

and physical activity data were obtained through International 

Physical Activity Questionnaire (IPAQ). Relationship analysis 

used chi square test with IBM SPSS Statistics 20. The results of 

show that the stress level had a relationship with the emotional 

eating in overweight adolescents (p = 0.006), the physical 

activity had a relationship with the emotional eating in 

overweight adolescents (p = 0.000), and the consumption 

pattern of magnesium had a relationship with the emotional 

eating in overweight adolescents (p = 0.034). Thus, stress level, 

physical activity, and consumption pattern of magnesium had a 

relationship with emotional eating in overweight adolescents. 

Physical activity and consumption pattern of magnesium were 

the most influential variables on emotional eating in 

overweight adolescents by 17.8%. 

Keywords— Emotional eating, Stress level, Physical Activity, 

Magnesium, Adolescents, Overweight 

I. INTRODUCTION  

Emotional eating is one’s behavior in consuming food 
excessively caused by negative emotions such as stress, 
anxiety, and depression [1]. Some studies found that 
emotional eating is caused by several other factors including 
lifestyle such as quality of sleep, physical activity, and 
nutrient intake (8,9,11). A study stated that the response of 
negative emotions causes more excessive consumption of 
food when feeling sad compared to joy [2]. Excessive 
consumption of food is carried out as a strategy to relieve 
stress, but over time this behavior can cause nutritional 

problems such as overweight and obesity [3]. Other study 
suggested that overweight and stress have a reciprocal 
relationship, where being overweight can increase the risk of 
depression, and vice versa [4]. Increased levels of stress or 
depression in adolescents are characterized by increased 
appetite caused by emotions called emotional eating, then 
emotional eating will lead to weight gain [5]. Adolescents 
with overweight and obesity will experience an increase in 
excessive leptin levels so that they will experience lack of 
leptin sensitivity resulting in disruption of the function to 
control appetite and energy expenditure [5]. 

Overweight is caused by various factors including 
genetics, social and environmental conditions, food 
consumption, and lack of physical activity. In addition, 
psychological factors can also affect the prevalence of 
overweight [6]. Physical activity is one way to prevent 
overweight, and it also has long-term benefits for human life 
[7]. A study indicated that physical activity can improve 
mood, physically active individuals have lower rates of stress 
and anxiety than inactive ones. In addition, other study also 
stated that physical activity can reduce emotional eating 
[8][9]. 

Serotonin is a hormone synthesized by the central 
nervous system and cells in the digestive tract and plays an 
important role in depression, appetite control, and also stress 
control mechanisms [10]. Serotonin production in the 
biochemical process requires several nutrients to boost its 
production (booster) such as amino acid trypthopan. The 
amino acid Trypthopan is assisted by niacin and magnesium 
to synthesize serotonin. If the body lacks trypthopan intake, 
the production of serotonin will decrease, resulting in the 
appetite control [11]. Magnesium is an important cofactor of 
various enzymatic reactions in the body and activation of 
tryptophan hydroxylase to produce serotonin [12]. Low 
serotonin levels can cause unhealthy eating patterns due to 
uncontrolled appetite [13]. Therefore, the researcher was 
interested in conducting this study on relationship between 
stress level, physical activity, and consumption pattern of 
magnesium with emotional eating in overweight adolescents. 
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II. MATERIAL AND METHOD 

This study used observational analytic method with 
cross-sectional design. It was conducted Surakarta City, 
Central Java Province in February 2020. Its population was 
all adolescents aged 15-18 years with overweight and 
obesity. Purposive sampling was used to determine its 
samples, consisting of 122 respondents. The samples were 
selected based on inclusion and exclusion criteria. The 
inclusion criteria of this study were adolescents aged 15-18 
years, residing in Surakarta, and BMI/U >1SD. The 
exclusion criteria in this study were suffering from infectious 
diseases (such as tuberculosis and diarrhea during the past 
month), professional athletes, taking water-soluble vitamin 
supplements, consuming appetite reduction, and severe 
mental disorders. The respondents signed the informed 
consent form as evidence of willingness to participate in this 
study. 

Stress level data were collected through Depression 
Anxiety Stress Scales (DASS 42) questionnaire with the 
following categories: normal (0-14), mild (15-18), moderate 
(19-25), severe (26-33) and very severe (> 34) [14]. Physical 
activity data were gathered through International Physical 
Activity Questionnaire (IPAQ) with the following categories: 
vigorous activity (>3000 METs/week), moderate activity 
(600-3000 METs/week) and light activity (<600 
METs/week) [15]. Data of consumption pattern of 
magnesium were obtained by using non-quantitative Food 
Frequency Questionnaire (FFQ) containing types of high-
magnesium foods such as staple foods, beans, side dishes, 
vegetables and fruits. The consumption pattern was taken 
during the past month and was scored [24]. The scoring was 
as follows: if the consumption pattern was > 1x/day, the 
score would be 50, if the consumption pattern was 1x/day, 
the score would 25, if the consumption pattern was 3x/week, 
the score would be 15, if the consumption pattern was 1-
2x/week, the score would be 10, if the consumption pattern 
was <1x/week, the score would be 1 and if the consumption 
pattern was 0, the score would be 0, then the scores were 
added up and categorized statistically. Emotional eating data 
were obtained from interview using the Eating and Appraisal 
Due to Emotions and Stress (EADES) questionnaire and the 
results were categorized into emotional eating and non-
emotional eating [25]. 

The data were then examined descriptively by looking at 
the frequency distribution of results of this study. In addition, 
Chi Square test was performed using the IBM SPSS 
Statistics 20 to determine the relationship between the 
independent and dependent variables. This study had ethical 
approval from the Health Research Ethic Commission of 
Sebelas Maret University 
(031/UN27.06.6.1/KEPK/EC/2020) and permission from the 
National Unity, Politics, and Community Protection Agency 
of Surakarta (070/0293/II/2020). 

III. RESULT AND DISCUSSION 

Based on the distribution data of respondents, 70 
respondents (57.4%) were female and 52 (42.6%) were male. 
A study stated that emotional eating is more common in 
females with overweight (20). 87 respondents (71.3%) 
received an allowance of Rp10, 000-20,000 per day, 25 
respondents (20.5%) received an allowance of > Rp20,000 

per day, and 10 respondents (8.2%) received an allowance of 
< Rp10,000 per day. 75 respondents (61.5%) had  parental 
income of > Rp20,000,000, 42 respondents (34.4%)  had 
parental income of Rp1,000,000-2,000,000, and 5 
respondents (4.1%) had parental income of < Rp1,000,000. 
The amount of allowance affects the individual ability to 
purchase the desired food, the higher allowance amount is, 
the higher the purchasing power for foods will be to meet 
one’s appetite. This also applies to the parental income [26]. 

56 respondents (45.9%) experienced emotional eating 
and 66 respondents (54.1%) did not experience emotional 
eating. 25 respondents (20.5%) experienced moderate stress 
level, 21 respondents (17.2%) experienced mild stress level, 
and 76 respondents (62.8%) experienced normal stress level. 
Data on the respondents’ physical activity found that 61 
respondents (50%) performed moderate physical activity, 33 
respondents (27%) performed light physical activity and 28 
respondents (23%) performed vigorous physical activity 
(Table I). A study suggested that stress level and physical 
activity have an effect on emotional eating in overweight 
adolescents in relation to balanced serotonin levels [20]. 

TABLE I.  DISTRIBUTION OF GENDER, ALLOWANCE, PARENTAL 

INCOME, EMOTIONAL EATING, PHYSICAL ACTIVITY, STRESS LEVEL, 
CONSUMPTION PATTERN OF MAGNESIUM 

NO Variable 
Amount 

n % 

1 

Gender  

Male 52 42.6 

Female 70 57.4 

2 

Allowance/day 

>20.000 25 20.5 

10.000-20.000 87 71.3 

<10.000 10 8.2 

3 

Parental income 

>2.000.000 75 61.5 

1.000.000-2.000.000 42 34.4 

<1.000.000 5 4.1 

4 

Emotional eating 

Emotional eating 56 45.9 

Non-emotional eating 66 54.1 

5 

Stress Level 

Normal 76 62.3 

Light 21 17.2 

Moderate 25 20.5 

6 

Physical activity  

Light 33 27 

Moderate 61 50 

Vigorous 28 23 

7 

Consumption Pattern of Magnesium 

Rarely 58 47.5 

Often 64 52.5 
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TABLE II.  RELATIONSHIP BETWEEN STRESS LEVEL, PHYSICAL 

ACTIVITY, AND CONSUMPTION PATTERN OF MAGNESIUM WITH EMOTIONAL 

EATING IN OVERWEIGHT ADOLESCENTS 

 

Table II shows that stress level had an effect on the 
emotional eating in overweight adolescents with the p-value 
of 0.006 (p<0.05). 36.8% of adolescents with normal stress 
levels experienced emotional eating, and 63.2% of 
adolescents with normal stress levels did not experience 
emotional eating. 76.2% of adolescents with mild stress 
levels experienced emotional eating, and 23% of adolescents 
with mild stress levels did not experience emotional eating. 
48% of adolescents with moderate stress levels experienced 
emotional eating, and 52% of adolescents with moderate 
stress levels did not experience emotional eating. The finding 
of this study is consistent with those of previous study in that 
the higher the stress level is, the more likely to experience 
emotional eating will be, where individuals with emotional 
eating consume more foods than those without emotional 
eating. This is because emotional eating is a coping 
mechanism to stress experienced by individuals (16, 17.18). 
High levels of stress in overweight adolescents affect the 
balance of hormones in the body, including leptin. If leptin 
sensitivity decreases, it will affect the regulation of appetite 
and energy expenditure (19). Physical activity had a 
significant effect on emotional eating with the p value of 
0.000 (p <0.05).  

The results of this study indicate that 78.8% of 
adolescents performing mild physical activity experienced 
emotional eating but 21.2% did not; 34.4% of adolescents 
performing moderate physical activity experienced 
emotional eating, but 65.6% did not; and 32.1% of 
adolescents performing vigorous physical activity 
experienced emotional eating, but 67.9% did not. The 
finding is consistent with that of previous study that physical 
activity can reduce stress level, improve mood, and reduce 
emotional eating. The results of other experimental study 
indicated that regular physical activity for two months affects 
regulation of stress behavior and decreased risk of emotional 
eating over time (9,21,7). Physical activity and sleep quality 
of an individual also affect the balance of serotonin in the 
body in regulating stress. Physical activity can increase 
serotonin production which has an impact on emotional 
improvement and appetite control (22). 

The results of this study indicate that consumption 
pattern of magnesium had an effect on emotional eating in 
adolescents with the p value of 0.034 (p<0.05). 56.1% of the 
adolescents who rarely consumed magnesium-rich food 
sources experienced emotional eating but 43.9% did not. In 
contrast, 63.1% of the adolescents who often consumed 

magnesium-rich food sources did not experience emotional 
eating but 36.9% did. Thus, the group rarely consuming 
magnesium food sources was more at risk of experiencing 
emotional eating. Previous study revealed that magnesium 
intake has an effect on serotonin levels in the blood of 
depressed patients (23). Serotonin is a hormone synthesized 
by the central nervous system and cells in the digestive tract 
and plays an important role in depression, appetite control, 
and also stress control mechanism (10). Serotonin production 
in the biochemical process requires several nutrients that can 
boost its production (booster) such as the amino acid 
trypthopan. The amino acid Trypthopan is assisted by niacin 
and magnesium to synthesize serotonin, if the body lacks 
trypthopan intake, the production of serotonin will decrease, 
resulting in the appetite control (10,11). 

The results of multivariate test using multiple linear 
regression indicate that physical activity (p = 0,000) and 
consumption pattern of magnesium (p = 0.030) had a 
significant effect on the emotional eating in overweight 
adolescents. It was obtained that the R square value was 
0.178, meaning that physical activity and consumption 
pattern of magnesium had an effect on emotional eating in 
overweight adolescents by 17.8%. The limitation of this 
study was that the researcher only examined consumption 
pattern and did not examine magnesium intake and other 
nutrients affecting emotional eating. In addition, this study 
did not examine serotonin levels in the blood so that it has 
not been able to describe the results of study with 
quantitative data. 

IV. CONCLUSION 

The results of this study point out that stress levels have a 
positive effect on emotional eating in overweight 
adolescents. The higher the stress levels are, they will further 
increase emotional eating in overweight adolescents. 
Physical activity has a negative effect on emotional eating in 
overweight adolescents. The higher physical activity is, it 
will further reduce emotional eating in overweight 
adolescents. The consumption pattern of magnesium has a 
negative effect on emotional eating in overweight 
adolescents. The more often magnesium is consumed, it will 
further reduce emotional eating in overweight adolescents. 
Physical activity and consumption pattern of magnesium are 
the most influential variables on emotional eating in 
overweight adolescents by 17.8%. 
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