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ABSTRACT 

Aim: The aim of this study was to examine adolescents’ attention levels, in which mood 

they tend to eat, their eating habits, and the relationship among these variables.  

Methods: This study was conducted in February 2020 on 142 students in total, 69 

(48.6%) of them girls and 73 (51.6%) of them boys who are studying at Süleymaniye 

Educational Institutions Bağlıca Secondary School in Turkey. Data were collected using 

a questionnaire with 38 questions and a 24-hr dietary recall to determine the personal 

characteristics and the eating habits of these adolescents; the D2 Attention Test was 

used to determine attention levels and the Emotional Appetite Questionnaire was used 

to identify appetite. 

Results: 38.7% of participants were overweight and 23.2% were obese. The D2 

Attention test found that mean TN (total number of items processed) and concentration 

performance scores were correlated positively with age and negatively with body mass 

index for age. A significant and negative correlation was found between glucose intake 

and the TN scores.  

Conclusions: A high risk of obesity was found in these secondary school students. At the 

same time, it is thought that there may be a relationship between individuals' macro and 

micronutrient consumption and their emotional eating tendency and attention levels. For 

this reason, it is important to detect and improve dietary habits of adolescents, which is a 

critical process for future generations. 
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INTRODUCTION 

Adolescence is defined as the period of attaining physical, cognitive and social 

maturity between childhood and adulthood.1 As a result of the significant increase in 

hormone levels, changes in physical appearance such as sexual maturation, facial 

structure and tone of voice occur. In addition, brain development continues.1,2,3 Processes 

such as neuron formation, cell loss, synaptic formation and pruning occurring during this 

period cause the morphological structure of the brain to be rearranged.4 In addition, a 

locational difference between the prefrontal cortex and the limbic system, which is related 

to issues such as emotional and behavioural tendencies, is most common in adolescence. 

This developmental difference between the regions of the brain causes individuals in this 

period to act with emotional behaviours compared to adults and to have difficulty with 

opposing impulsive motives.5,6 

It is thought that mood has a 30-48% effect on food intake.7 Considering that mood 

changes are more common in adolescence than at other developmental stages, this is 

considered to be a risky period in terms of emotional eating behaviour.8 Emotional eating 

behaviour varies according to the individual's character and emotional state and may 

result in binge eating behaviour in response to negative emotions such as anxiety, 

depression and anger.9,10 In the case of depression in normal individuals, gastric motility 

decreases as a result of the hyperactivity of the hypothalamic-pituitary-adrenal (HPA) 

axis, and the feeling of hunger is suppressed by providing glucose to the bloodstream. 

While hypophagia and decrease in body weight are observed in normal depressed 

individuals, in individuals with an emotional eating tendency food intake and body weight 

increase are associated with hypoactivation of the HPA axis.11 

Attention can be defined as a general alertness or the ability to interact with the 

environment.12 It also constitutes the most basic process of the human mind and affects 

all cognitive processes such as memory and learning.13 Inattention and behavioural 

problems, which are frequently seen in Attention Deficit and Hyperactivity Disorder 

(ADHD), are associated with an inability of the autonomic nerve request to respond to 

momentary changes in environmental stimuli.14 ADHD, which is characterised by 3 

major symptoms--attention deficit, hyperactivity and impulsivity--affects academic 

success negatively and is also associated with behaviours that cause distress in marital 

and business life, crime and drug addiction.15 

There is no proven clear impact of foods on ADHD16 but there is some indicative 

evidence. Feingold, one of the first researchers to work on this topic, implemented a diet 

that eliminated food additives and food dyes in hyperactive children, and received 

positive feedback.17 The general view is that food dyes and preservatives can cause 

behavioural disorders in children with and without ADHD. However, it is not included in 

ADHD pathophysiology.18 According to some researchers, various allergies cause 

learning disabilities and behavioural problems.17 Physical reactions to food can trigger 

ADHD symptoms not only on the skin, gastrointestinal system or respiratory system, but 

also by affecting brain electrical activity.16 For this reason, an elimination diet has 

emerged through foods that increase immunoglobulin levels, which are the basis of 

allergies.18 In one study, individuals with ADHD were administered an elimination diet 

(a diet that included rice turkey, lamb, vegetable fruit margarine vegetable oil tea peach 
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juice and juice) called the oligoantigenic diet, and it was observed that symptoms 

improved after 5 weeks of follow-up.19  

Because of the physiological and psychological changes experienced in school-

age children, emotional disorders can often be seen, especially in children with exam 

anxiety, and these negative emotions can push individuals to emotional eating behaviour. 

Impulsivity is seen in individuals with emotional eating behaviour and food addiction. 

Since impulsivity is also at the forefront in ADHD, these two separate issues may be 

related to each other.12 At the same time, attention deficit is an important issue that needs 

to be researched, as it directly affects academic success. For these reasons, the aim of the 

study is to evaluate the nutritional status, eating habits, emotional appetite levels, and 

attention levels of adolescents and to examine the relationships among them.  

METHODS 

This study was carried out with 161 middle school students (5th, 6th, 7th, and 8th 

grades) between the ages of 10-15 at Süleymaniye Educational Institutions Bağlıca 

Secondary School in Turkey in February 2020 and voluntarily accepted to participate in 

the study. This study was ethically approved by Başkent University Medical and Health 
Sciences Research Board and Ethics Committee (Project number: KA20 / 01) and 

supported by Başkent University Research Fund. 

As a result of a preliminary statistical evaluation, the minimum total sample size 

was calculated as 146, with 5% type I error probability and 85% power. The height and 

body weight measurement of 8 students and food consumption records of 3 students could 

not be obtained; 5 students completed the D2 attention test incorrectly. The exclusion 

criterion for this study is having a diagnosis of ADHD. 3 students were excluded from 

the study due to illness. As a result, this research was completed with 142 adolescents. 

All secondary school students who wanted to participate voluntarily were included in the 

study. All data were obtained through a collective interview in the classroom environment 

using the face-to-face interview technique, but each student filled in the questionnaire 

privately and none knew what the others wrote. The children and their parents were 

informed about the study and consent was obtained from both. 

A questionnaire with 38 questions, a 24-hour food consumption record, and a 22-

item "Emotional Appetite Questionnaire" were administered. The "D2 Attention Test", 

which measures attention levels, was administered first in order not to distract the 

students. Participants' Body Mass Index (BMI) for age percentile and z score values were 

calculated using the World Health Organization (WHO) AnthroPlus program and 

measurements were made according to WHO specifications.20 

The D2 attention test was developed by Brickenkamp (1981) to determine 

selective attention.21 It is applied to individuals between the ages of 9-60. The test can be 

applied individually or collectively in the classroom. The individual is expected to 

complete each line within 20 seconds, and the test containing 658 items should be 

completed within 8 minutes at the most. There are 3 different signed forms of the letters 

“d" and "p". These lines are located above, below, above and below the letters. Within 

the allotted time, the double-dashed letters d (d̿ d͇ or ḏ̄) are to be marked (Figure 1). 
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Figure 1. Sample of the D2 Attention Test   

Psychomotor speed level (very good, good, normal, average, below average, poor) 

is evaluated according to the total number (TN score) marked correctly minus errors (TN-

E score). If the number of incorrectly marked (E2 score) letters is more than the number 

of correct letters (E1 score) that are not marked, there is a possibility of learning 

difficulties. The difference of more than 7 between the TN scores (TN max-min) is an 

indicator of fluctuation of attention. These points were calculated in the excel program 

that contains the standard table of the D2 attention test.  

The emotional appetite questionnaire (EAQ) was developed by Nolan and 

colleagues.22 Individuals are asked to express the frequency of eating according to their 

emotional changes and the conditions they live in. A positive total score is obtained by 

adding positive emotions and situations, and negative total score values are obtained by 

adding negative emotions and situations. Although there is no cut-off score, it evaluates 

in which feelings and situations emotional eating may occur. Demirel and colleagues23 

conducted a study of validity and reliability in Turkey.  

IBM-SPSS (Statistical Package for the Social Sciences) 23 Statistical Package 

Program was used in the statistical analysis process of the data obtained in the study. The 

normality of the variables in quantitative structure was examined by Kolmogorov 

Smirnov and Shapiro-Wilk tests. Pearson's chi-square test was used in the analysis of 

differences between groups for qualitative variables (gender, profession, education level). 

In 2x2 table configurations, in the presence of sparse eyes, Fisher exact test was used 

instead of Pearson chi-square test in analyses. In the process of revealing the relationship 

between two quantitative variables, Pearson's correlation coefficient was used. The 

significance, size and direction of the relationships are interpreted through the correlation 

coefficients. The upper limit for the statistical significance level in the study was 

determined as 0.05. 

RESULTS 

The research was conducted with individuals between the ages of 10-15 who study in the 

fifth, sixth, seventh and eighth grades. When Table 1, which includes the general 

characteristics of the participants, is examined, the class distribution and occupation 

levels of mothers and fathers were found to be similar. In general, the conclusion to be 

drawn is that the profession of mothers was found to be housewives, and the profession 

of fathers was found as civil servant and free profession. When the BMI percentile values 

according to age are examined; 39.1% of the girls are overweight and 39.7% of the boys 

are obese.  60.3% of the adolescents participating in the study were overweight or obese. 

When Table 2, which includes the relationship between the participants' EAQ 

scores and other characteristics, is examined, a positive correlation was found between 

age and both positive total score and negative total score (p<0.05). As the age increases, 
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the total scores also increase. A statistically significant negative correlation was found of 

approximately 19% between positive total score and BMI percentile values. A statistically 

significant positive correlation was found between the positive total score and the 

consumption of energy, fat, polyunsaturated fatty acids (PUFA), monounsaturated fatty 

acids (MUFA), saturated fatty acids (SFA), omega 6, and sucrose. 

When the cognitive functions evaluated according to the answers given by the 

students participating in the study to the D2 attention test were examined; The 

psychomotor speed is an indicator of how fast marking is being made and evaluated 

according to the TN score. 69.6% of female students and 86.3% of male students had a 

very good psychomotor speed level. The psychomotor speed level of male students is at 

a better level compared to female students (p=0.044<0.05). There is no statistically 

significant difference between male and female students in terms of attention deficit, 

sustained attention problems, learning disability and fluctuation of attention (Table 3). 

There is a positive correlation between TN (total number of items processed) and 

CP (concentration performance) scores and age, but also a significant negative correlation 

was found with the BMI z score. There is a positive correlation between energy, fat, 

PUFA, MUFA, SFA, cholesterol and omega 6 intake and the E2 (errors of commission) 

score (p<0.05). A positive correlation was observed between cholesterol and SFA intake 

and the E score (errors) (p<0.05). It was determined that there is a negative correlation 

between glucose intake and TN (total number of items processed) score. (p <0.05) (Table 

4). 

DISCUSSION 

According to 2010 data from the Turkey Nutrition and Health Survey (TNHS), 

the BMI z score between the ages of 6-18, 21.7% of girls and 23.3% of boys were 

overweight or obese.24 According to the results of both TNHS and this study, the 

frequency of obesity was higher in male individuals. Another study found that obesity in 

the 10-17 age group was more associated with adulthood obesity than obesity in the 1-9 

age group.25 Nutritional habits developed during adolescence constitute a large part of the 

eating habits in adulthood. For this reason, it is important to detect and prevent additional 

body weight gain in the early period. There is a significant positive relationship between 

age and both positive and negative total scores. Individuals with a low body weight eat 

more in response to positive emotions than obese individuals.26 Although thin individuals 

exhibit emotional eating behaviours, lack of increase in body weight is associated with 

less bingeing behaviours compared to obese individuals.27  

As the EAQ total scores increase, it is expected that energy, macro, and 

micronutrient consumption will also increase. Because an increase in these scores means 

an increase in the food intake of the individuals and therefore in their energy intake. In 

this study, in general, it was observed that as the energy macro and micronutrient intake 

of individuals increased, the positive total score increased. Participants consume more 

energy, fat and sugar in positive emotions and situations. These foods activate of 

individuals’ reward system by increasing dopamine levels.  Fat and sugar consumption 

can be associated with individuals rewarding themselves with these foods, linked either 

to positive or negative emotions. 9,10 
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*p<0.05  

Thus, we found an increase in food consumption in positive emotions rather than 

negative emotions in adolescents. Other studies have also observed that individuals 

increase their food intake in more positive moods.27 It is thought that this situation is 

caused by individual differences such as genetic, environmental, and physiological  

 

Table 1. General characteristics and BMIa values of the participants 
 Female (n:69) Male (n:73) Total (n:142)  

 N % N % N % p 

Class distribution        

Class 5 14 20.3 15 20.5 29 20.4 

0.350b Class 6 23 33.3 18 24.7 41 28.9 

Class 7  18 26.1 16 21.9 34 23.9 

Class 8  14 20.3 24 32.9 38 26.8 

Occupation of 

mothers 
 

Housewife  53 76.8 50 68.5 103 72.6 

0.642b 

Civil servant 5 7.2 10 13.7 15 10.6 

Health workers 2 2.9 4 5.5 6 4.2 

Free profession 4 5.8 2 2.7 6 4.2 

Worker 1 1.4 1 1.4 2 1.4 

Other  4 5.8 6 8.2 10 7 

Occupation of 

fathers 
 

Unemployed 1 1.4 0 0 1 0.7 

0.218b 

Civil servant 14 20.3 26 35.6 40 28.2 

Retired 2 2.9 2 2.7 4 2.8 

Health workers 2 2.9 3 4.1 5 3.5 

Free profession 23 33.3 15 20.5 38 26.8 

Worker  15 21.7 9 12.3 24 16.9 

Engineer 4 5.8 4 5.5 8 5.6 

Other  8 11.6 14 19.2 22 15.5 

BMI1 for age         

<3. percentile 1 1.4 1 1.4 2 1.4 
 

 

 

0.017b* 

≥3.-<15 percentile 0 0.0 1 1.4 1 0.7 

≥15-<85 percentile 28 40.6 24 32.9 52 36.6 

≥85-<97 percentile 27 39.1 18 24.7 45 31.7 

≥97 percentile 13 18.8 29 39.7 42 29.6 

Chronic disease        

Yes  12 17.4 9 12.3 21 14.8 
0.270c 

No  57 82.6 64 87.7 121 85.2 

Type of chronic 

disease 

      
 

Cardiovascular 

disease 

2 16.7 1 11.1 3 14.3 

0.219b 
Allergy 7 58.3 8 88.9 15 71.4 

Other 3 25.0 0 0.0 3 14.3 
aBMI: Body Mass Index 

bPearson's chi-square test  
cFisher exact test,  
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Table 2. Relationship between EAQ1 scores, anthropometric measurements, and food 

consumption of the participants 

 Positive total score Negative total score 

 r2 p r2 p 

Age 0.251* 0.003 0.250* 0.003 

BMI3 for age  -0.193* 0.021 -0.090 0.284 

Energy (kcal) 0.213* 0.011 0.106 0.208 

Carbohydrate (g) 0.147 0.082 0.080 0.341 

Protein (g) 0.165 0.050 0.072 0.397 

Fat (g) 0.229* 0.006 0.110 0.191 

Polyunsaturated fatty acid (g) 0.200* 0.017 0.049 0.561 

Saturated fatty acid (g) 0.175* 0.037 0.131 0.120 

Monounsaturated fatty acid (g) 0.230* 0.006 0.088 0.300 

Cholesterol (g) 0.127 0.132 0.036 0.674 

Omega 3 (g) 0.134 0.113 0.084 0.320 

Omega 6 (g) 0.203* 0.015 0.042 0.619 

Omega 6/3 0.043 0.612 -0.013 0.875 

Glucose (g) 0.064 0.447 0.009 0.915 

Fructose (g) 0.104 0.218 -0.010 0.906 

Sucrose (g) 0.185* 0.027 0.069 0.414 

Fibre (g) -0.017 0.839 -0.014 0.870 
*p<0.05  
1Emotional Appetite Questionnaire  
2Pearson Product Moment Correlation Coefficient  
3Body Mass Index 

 

changes. While food intake can increase during both positive and negative emotions, it 

can be said that individuals consume food by getting more pleasure in positive emotions, 

and tend to consume food in negative emotions due to the mechanism of escape from 

problems or impairment in physiological stimuli.7 In the long term, healthy eating habits 

can be acquired by making individuals aware of the situations such as hunger and satiety, 

the state of enjoying food, food intake despite the feeling of satiety, and food consumption 

in response to positive or negative emotions. It has been determined that providing 

individuals with 'eating awareness' regarding emotional eating behaviour is an effective 

method.28 More studies are needed to examine the effect of any emotional change on food 

intake, regardless of whether it is a positive or negative mood.   

As in this study, in another study conducted on 34 healthy adolescents, it was 

observed that the Psychomotor Vigilance (wakefulness) Test performance was better in 

male than female students. This may be related to the more typical male strategy of being 

as fast as possible and the more common female strategy of answering as accurately as 

possible.29  

When the relationship between age and attention points is examined, in one study, 

it was observed that the psychomotor speed/TN score increased significantly with the  
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Table 3. Evaluation of the cognitive functions of the participants according to the D2 

attention test 
 Female (n:69) Male (n:73) Total (n:142)  

 N % N % N % p 

Psychomotor speed1      

0.044a* 

Very good   48 69.6 63 86.3 111 78.2 

Good 8 11.6 2 2.7 10 7.0 

Normal  8 11.6 5 6.8 13 9.2 

Average 4 5.8 3 4.1 7 4.9 

Poor 1 1.4 0 0.0 1 0.7 

Attention deficit2          

Yes 12 17.4 6 8.2 18 12.7  

0.131b No 57 82.6 67 91.8 124 87.3 

Difficulties in sustained attention      

Yes  27 39.1 24 32.9 51 35.9 
0.486b 

No   42 60.9 49 67.1 91 64.1 

Learning disability3        

Possibly 7 10.1 13 17.8 20 14.1 
0.231b 

No  62 89.9 60 82.2 122 85.9 

Fluctuation of attention4       

Yes  56 81.2 64 87.7 120 84.5 
0.355b 

No   13 18.8 9 12.3 22 15.5 
aPearson's chi-square test  
bFisher exact test,  
1Evaluated by the % TN score  
2Evaluated by the %(TN-E) score  
3Evaluated by the E2>E1 Evaluated by the TN (max-min)>7 

*p<0.05 

 

grade level.30 In this study, as the age of the participants increases, the TN and CP 

(concentration performance) scores increase significantly. This situation may be 

associated with ongoing brain and motor function development in adolescents. 

Increasing obesity can have negative effects, not only on physical, but also on 

cognitive functions. It is thought that cognitive functions such as psychomotor speed will 

be negatively affected because increased adipose tissue is linked to increased 

inflammation. In one study a significant negative correlation was observed in the D2 test 

between the CP and BMI .31 In this study, as the BMI z score of the participants was 

higher, the total and correct marking number was lower. The worse level of cognitive 

performance was observed in obese students.  

The E2 score associated with impulsive behaviour was higher with higher fat 

consumption in our study. In a study conducted on 3240 students between the ages of 13-

15, a negative relationship was also observed between attention span and fast-food 

consumption.32 Impulsive behaviours can be associated with a low self-control 

mechanism and with the strain involved in attempting to avoid consumption (and 

associated pleasure) of high fat and sugar foods.33  

A negative correlation was found between glucose consumption and the TN score, 

which is a psychomotor speed indicator. In one study, it was observed that glucose intake 

performed better in attention tests in the short term.34 However, in the long term, the 
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Table 4. Relationship between the participants' food consumption and their D2 attention 

test scores 
  D2 Attention Test Score  

  TN E1 E2 E CP 

Age  
r 0.282* 

0.001 

0.111 

0.189 

0.026 

0.760 

0.019 

0.823 

0.275* 

0.001 p 

BMI for age  
r -0.226* 

0.007 

-0.067 

0.428 

0.014 

0.868 

0.029 

0.729 

-0.206* 

0.014 p 

Energy (kcal) 
r 0.105 

0.213 

0.092 

0.276 

0.172* 

0.040 

0.109 

0.196 

0.054 

0.524 p 

Carbohydrate 

(TE%) 

r -0.021 

0.803 

-0.066 

0.436 

-0.288* 

0.001 

-0.111 

0.190 

0.077 

0.361 p 

Protein (TE%) 
r 0.118 

0.162 

0.036 

0.670 

0.048 

0.572 

0.006 

0.948 

0.085 

0.316 p 

Fibre (TE%) 
r -0.022 

0.798 

0.049 

0.563 

0.273* 

0.001 

0.104 

0.219 

-0.109 

0.196 p 

PUFA (g) 
r 0.018 

0.836 

0.061 

0.472 

0.209* 

0.012 

0.089 

0.295 

-0.005 

0.950 p 

MUFA (g) 
r 0.061 

0.474 

0.092 

0.274 

0.307* 

0.000 

0.168* 

0.046 

-0.019 

0.824 p 

SFA (g) 
r 0.144 

0.088 

0.082 

0.331 

0.238* 

0.004 

0.105 

0.212 

0.046 

0.591 p 

Cholesterol (g) 
r 0.018 

0.829 

0.116 

0.170 

0.311* 

0.000 

0.211* 

0.012 

-0.009 

0.912 p 

Omega 3 (g) 
r -0.067 

0.431 

0.097 

0.251 

0.104 

0.217 

0.090 

0.289 

-0.098 

0.245 p 

Omega 6 (g) 
r 0.040 

0.638 

0.053 

0.527 

0.205* 

0.014 

0.079 

0.348 

0.022 

0.797 p 

Omega 6/Omega 3 
r 0.081 

0.336 

-0.050 

0.552 

0.143 

0.090 

-0.012 

0.883 

0.182* 

0.030 p 

Glucose (g) 
r -0.175* 

0.038 

0.006 

0.946 

-0.028 

0.744 

0.049 

0.566 

-0.107 

0.205 p 

BMI: Body Mass Index, TE: Total Energy, PUFA: Polyunsaturated fatty acid, MUFA: 

Monounsaturated fatty acid, SFA: Saturated fatty acid, TN: Total number of items processed, 

E1: Errors of omission (number of unmarked correct answers), E2: Errors of commission 

(number of wrong answers marked), E: Errors (total error score), CP: Concentration performance 

(number of correct answers marked)  

*p<0.05 

 

Western diet (high monosaccharide, disaccharide and saturated fat) has negative effects 

on cognitive functions such as nutrition, memory and attention, physical health and 

quality of life.35 Prolonged consumption of sugar can desensitise dopaminergic receptors 

and cause a decrease in dopamine response. As a result, the control mechanism in the 

frontal cortex is inhibited and this in turn is associated with ADHD.36. Research on these 

issues has utilized differing the sample sizes, age ranges, inclusion and exclusion criteria, 

and differing measurement tools. More scientific studies are thus needed on this subject.  

In this study, increased frequency of obesity and various dietary factors in 

adolescents affected attention and appetite scores. The presence of emotional eating 

habits is often associated with negative emotions. According to the results of this study, 

it can be said that food consumption increases in positive emotions rather than negative 

emotions in adolescents. Attention deficit was not observed in the majority of the 
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participants. In addition, increased obesity, fat and sugar consumption and impaired 

cognitive performance were found. In order to maintain physical and cognitive health, it 

is very important for adolescents to acquire dietary habits that include adequate and 

balanced dietary patterns. More studies are needed to understand the relationship between 

the nutritional status of adolescents, emotional eating behaviour, and ADHD.  
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