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• Medical Doctor, Department of Child and Adolescent Psychiatry, Cerrahpasa Medical Faculty, Istanbul
University-C, Istanbul, Turkey,zboybay@gmail.com, ORCID: 000-0001-6458-1826

• Associate Professor, Department of Child and Adolescent Psychiatry, Cerrahpasa Medical Faculty,
Istanbul University-C, Istanbul, Turkey, tayyibkadak@gmail.com, ORCID: 0000-0003-0016-311X

• Associate Professor, Department of Child and Adolescent Psychiatry, Cerrahpasa Medical Faculty,
Istanbul University-C, Istanbul, Turkey,mtarakcioglu@hotmail.com, ORCID: 0000-0002-0159-1864

• Medical Doctor, Department of Child and Adolescent Psychiatry, Cerrahpasa Medical Faculty, Istanbul
University-C, Istanbul, Turkey, rhulyabingol@gmail.com, ORCID: 0000-0002-9414-7147

• Professor Doctor, Department of Child and Adolescent Psychiatry, Cerrahpasa Medical Faculty, Istan-
bul University-C, Istanbul, Turkey, burakdogangun@hotmail.com, ORCID: 0000-0002-0106-8256

• Professor Doctor, Pediatric Endocrinology and Adolescent Divisions, Istanbul University-C, Cerrahpasa
Medical Faculty, Istanbul, Turkey, oyaercan1@gmail.com, ORCID: 0000-0001-7397-2837

*Corresponding author, Zehra Koyuncu,

+905077069280,

Istanbul University Cerrahpasa Medical Faculty Campus Kocamustafapasa Street No: 53 Cerrahpasa, 34098
Fatih / ISTANBUL

Abstract

Background: In this study, eating behaviors and alexithymia levels in obese adolescents are investigated.
Relationships between alexithymia, eating behaviour and insulin resistance are studied.

Method: A patient group and a comparison group are formed. The patient group consists of 87 obese adole-
scents or overweight adolescents (O+OW). The comparison group consists of 101 normal weight adolescents
(N). Alexithymia Questionnaire for Children (AQC), Dutch Eating Behavior Questionnaire (DEBQ) and
Revised Child Anxiety and Depression Scale-Child Version (RCADS-CV) are used for assessing adolescents.
Homeostasis model assessment-estimated insulin resistance (HOMA-IR) are calculated to determine insuline
resistance.

Results: AQC scores are significantly higher in O+OW compared to N (p:0,009) . Both emotional and
restrained eating scores are higher in O+OW (p<0,001 for both). On the other hand, external eating scores
do not have any significant difference. In O+OW, external eating is positively associated with HOMA-IR
(r:035, p:0,006), but is not associated with fasting blood glucose and HbA1c (r:-0,05, p:0,62; r:-0,05, p:0,73).
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Regression analysis shows that restrained and emotional eatings are predictors of O+OW (B:0,1, p<0,001;
B:0,06, p:0,001). Emotional eating is positively correlated with AQC and RCADS-CV in O+OW (r: 0,29, p:
0,008; r:0,48, p<0,001)

Conclusion: Obese and overweight adolescents are more alexithymic than normal weight adolescents. Also,
alexithymia scores are positively associated with emotional eating. On the other hand, alexithymia is not
a predictor of obesity/overweight. Restrained and emotional eatings are predictors of obesity/overweight.
Emotional and restrained eatings are more common in obese and overweight adolescents compared to normal
weighted adolescents. External eating is not significantly associated with obesity, but is related with insuline
resistance.

Keyword: obesity, childhood, alexithymia, restrained eating, emotional eating

Introductıon

Childhood obesity and overweight is considered an important public health problem due to its increasing
prevalences in many low and middle income countries (1). Many psychiatric factors such as internalizing
and externalizing symptoms are found to be associated with childhood obesity (2).

Alexithymia is defined as inability to find words to describe one’s own feelings (3). As a way of coping
with emotions, several studies suggest that the alexithymic patients might develop negative eating behaviors
(4)(5)(6). Although there are many studies showing that alexithymic features are more common in obese
individuals (7), studies that show no significant relationship between body mass index (BMI) and alexithymic
characteristics are also reported (8)(9). Therefore, the role of alexithymia in the development of obesity is
not fully understood (7).

Emotion recognition or regulation problems may increase emotional eating which can be defined as increased
amount of eating in negative affective situations such as stress. Therefore this mechanism may also cause
obesity (10)(11). People with high alexithymic properties are reported to be more prone to relieve their
emotional tension by excessive eating (12).

Insulin resistance, known as impaired function of insulin in balancing plasma and hepatic glucose levels
(13), is considered as a risk factor for many health problems such as essential hypertension (14) and Type
2 Diabetes Mellitus (15), and is frequently associated with obesity (16). It is known that insulin resistance
can cause increased food consumption and disinhibition of eating (17).

Studies examining the relationship between alexithymia and eating behaviour in obese people have been
reported mostly in the adult age group. In children and adolescents, the relationship between alexithymia
levels and effect of emotional and external factors on the amount of food consumption is less investigated
(18). Also, to our knowledge, there are no studies conducted in Turkish population. Understanding the
relationship between emotional eating and alexithymia can be a guide for psychosocial interventions in the
treatment process of obese youth. We predict that obese adolescents or overweight adolescents (O+OW)
have more alexithymic features than normal weight adolescents (N). Therefore, O+OW are more prone to
have problematic eating behaviours. Main objective of this study is to investigate the relationship between
alexithymia levels and problematic eating behaviours such as emotional, restrained and external eatings
in obese and overweight adolescents. Possible predictors of obesity/overweight among these factors are
determined. To reveal effect of insuline resistance on eating behaviour, the association between insulin
resistance and emotional, restrained and external eating levels is investigated.

Method

The data used in this study is obtained from Zehra Koyuncu’s doctoral thesis (referanslara ekleyebilirsiniz).
Cases with subtreshold depression and anxiety symptoms are used in the analysis.

Participants:

A hundred and four adolescents (11-16 years old) with a BMI percentile above 85 were recruited from

2
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Department of Pediatrics, Adolescent Outpatient Clinic Unit, Cerrahpaşa Medical School. The reference
values determined by Neyzi et al. (19) for Turkish children were used to determine the percentile of the
BMI. Patients with BMI above 95 were considered Obese (O) and those between 85 and 95 were assumed
Overweight (OW) (20). Adolescents who had antipsychotic or corticosteroid medicine in the last 6 months,
who were diagnosed with mental retardation, autism spectrum disorder and schizophrenia spectrum disorder
and who were illiterate were not included. Participants with depression/anxiety scores higher than clinical
treshold were excluded from the statistical analysis due to the reported relationship between alexithymia and
depression/anxiety disorder (21)(22). Seventeen adolescents were excluded because of using antipsychotic
drugs, missing data and having RCADS-CV score above clinical treshold (70). Therefore, statistical analysis
was conducted with 87 patients.

Comparison group were recruited from middle and high schools in Istanbul. Adolescents with a BMI per-
centile between 5 and 85 with similar sociodemographic characteristics were enrolled in as the comparison
group. The objective of the study and the tests were explained to the adolescents and their parents. Those
who accepted were included in the study. One hundred and fifty two adolescents were tested for the pur-
pose of creating the comparison group. 51 members of the tested adolescents were removed because of
missing forms (n=25), inappropriate BMI (n=16), being diagnosed with a psychiatric disorder during the
study (n=1), having RCADS-CV t score above the clinical treshold (n=9). As a result, the comparison
group was formed with 101 adolescents. Permissions were obtained from relevant educational institutions
and written consent was obtained from each participants and their parents. The participants were asked
to fill in surveys which lasted about 30 minutes. In addition, HOMA-IR value, which is a reliable method
to evaluate insulin resistance, was calculated in obese adolescents. The formula for the HOMA-IR value
is fasting insulin concentration x fasting glucose concentration

22.5 (23).

The Declaration of Helsinki was used as the standard of medical ethics in the study design. The Istan-
bul University-Cerrahpasa, Cerrahpasa Medical School Ethics Committee reviewed and approved all study
materials (83045809-604.01.02-).

Instruments:

The Sociodemographic Data Form was created by researchers to record information on age, gender,
number of siblings, number of children, presence of chronic diseases, psychiatric disease history, weight and
height, family income, family integrity, parental loss, age, educational level and occupation of parents.

Alexithymia Questionnaire for Children (AQC) was developed by Rieffe et al.(24) to measure chil-
dren’s alexithymia levels. The scale consists of 20 items (24). Koçak et al. (25) adapted this scale to Turkish
and conducted a reliability study. Reliability coefficient values was very close to the original scale. The Cron-
bach alpha internal consistency coefficient of the scale was .78. Higher total score from the scale indicates
more alexithymic properties (24).

The Dutch Eating Behavior Questionnaire (DEBQ) was developed in 1986 by Van Strien et al.
(26). The DEBQ is used to identify external stimuli and internal stimuli other than fasting, that affect
eating behavior. In addition to the ’Restrained Eating’ scale which assesses food intake restriction, a new
questionnaire was developed by adding the ’Emotional Eating’ scale and the ’External Eating’ scale which
asseses eating in response to food-related stimuli (26). The questionnaire was adapted to Turkish and the
validity and reliability study was performed by Bozan (27). The internal consistency coefficient of the whole
scale was found to be .94 (27).

Revised Child Anxiety and Depression Scale- Child Version (RCADS-CV) was developed in 2000
by Chorpita et al. (29) based on the Spence Children’s Anxiety Scale (28). The Turkish validity study was
carried out by Gormez et al.(30). Cronbach alfa value was calculated as 95 (30). A T score of 70 was reported
as clinical treshold (31).

Statistical Analysis

All data were analyzed using SPSS software package 22.0. Mean, standard deviation, median, lowest, highest,
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frequency and ratio values were used in descriptive statistics of the data. The distribution of variables was
measured by the Shapiro Wilk test. In the analysis of quantitative independent data, Student t test and
Mann-Whitney test were used. Chi-square test was used for the analysis of qualitative independent data and
fischer test was used when the chi-square test conditions were not satisfied. Spearman correlation analysis
was used in the correlation analysis. Lastly, potential predictors of obesity and overweight were determined
by Multiple Linear Regression Analysis. Statistically, values of p <0.05 were considered significant.

Results

4.1 Comparison of Obese+Overweight with Normal

The mean age of the O+OW was 13.5 ± 1.2 years and the mean age of the control group was 13.6 ± 1.3 year
(p> 0.05). When O+OW were compared with N, weight and BMI were significantly higher in O+OW (p<
0,001). There was no significant difference (p> 0.05) between the height, parental education, family income
and integrity between N and O+OW (Table 1). AQC scores were significantly higher in O+OW than N
(p:0.009). The DEBQrestrained eating and emotional eating subscale scores of O+OW were significantly
higher than the scores of N (p<0,001 for both). The DEBQ external eating subscale score did not differ
significantly between O+OW and N (p> 0.05). (Table 2).

4.2 Correlational analysis

In O+OW, emotional eating was weakly and positively correlated with AQC (r: 0,29, p: 0,008). It is mode-
rately and positively correlated with RCADS total scores (r:0,48, p<0,001). The relationship between eating
behaviour and HOMA-IR shows that there is a weak and positive correlation between DEBQ external eating
score and HOMA-IR value in the obese participants (r:035, p:0,006). External eating was not associated with
fasting blood glucose and HbA1c (r:-0,05, p:0,62; r:-0,05, p:0,73).

(Table 3)

4.3 Regression Analysis

Multiple Linear Regression Analysis was performed to evaluate potential determinants of being obe-
se/overweight. Being obese/overweight was the dependent variable, restrained eating, emotional eating, AQC
and RCADS-CV total scores were independent variables. Of these factors, restrained and emotional eating
were obtained as predictors of being obese/overweight (B:0,1, p:<0.001; B:0,06, p:<0,001). (Table 4)

Discussion

This study investigated the association between alexithymia and eating behaviours like emotional, restrained,
external eating in O, OW and N. While alexithymic properties, restrained eating and emotional eating
behaviour were significantly different between groups, external eating attitude was similar. Alexithymia was
weakly and positively correlated with emotional eating, but no correlation was observed with restrained or
external eating. External eating was positively correlated with HOMA-IR. Sociodemografic characteristics
that may cause psychological symptoms were similar between the groups except for sibling number and
chronic disease history.

Alexithymia and Obesity/Overweight

In agreement with previous studies (18)(32), our results showed that adolescents with obesity or overweight
were more alexithymic. Obese/overweight adolescents who are more alexithymic had more emotional eating
which was prominent in obese and overweight adolescents. These results was consistent with psychosomatic
theory (1). The positive association between alexithymia and emotional eating shows that identification and
verbalization of emotions may help to reduce acting outs such as overeating. Although alexithymia levels
higher in obese and overweight adolescents, in regression analysis it was shown that alexithymia is not a
predictor of obesity or overweight. Because the potential prediction relationship was not examined in previous
studies, this result is a unique contribution to the literature. Furthermore, unlike previous studies in the
literature (18)(32), in our study, depression/anxiety scores was evaluated and participants with clinical level

4



P
os

te
d

on
A

ut
ho

re
a

23
Ju

n
20

21
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
62

44
55

18
.8

77
61

34
6/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

symptoms of depression/anxiety were excluded. Therefore, the results are more specific to obesity/overweight.
It can be concluded that our findings support the existence and importance of emotional and psychological
factors of obesity.

Alexithymia and Eating Behaviour

While alexithymia is a problem in describing and expressing emotions, emotional eating refers to a problema-
tic response to emotions. There is a weak and positive association between alexithymia andemotional eating
which is a predictor of obesity/overweight according to our study. This result confirms our hypothesis which
claim that alexithymia and emotional eating are related conditions. Adolescents who are more alexithymic
may be more prone to cope with emotions by acting-outs such as overeating. According to our study and pre-
vious reports based on general adolescent population (5)(6), alexithymia can be considered a managable risk
factor for disruptive eating behaviour and excess weight. Moreover investigation of effect of recognizing and
expressing emotions on disordered eating and BMI in further studies, may be a guide in obesity/overweight
management. In other words, excess weight and disruptive eating behaviours can be considered as physical
and action based expressions of emotional properties and problems. Additionally, similar to the coping me-
chanism based on overeating, obese adolescents may have other maladaptive mechanisms for coping with
emotions. This topic may be a future research direction in this area.

Predictors for Being Obese/Overweight

Regression analysis shows that both restrained and emotional eating are predictors of obesity/overweight
and restrained eating is a stronger predictor compared to emotional eating. As a result, restrained eating is a
more important factor than emotional eating for high BMI. However, it must be considered that evaluation of
restrained eating in our study are based on self reports. Therefore, although participants’ responses provide
information about their efforts for eating less, there is no quantitative information about real calorie intakes.
Unlike long fasting periods and overeating attacks in bulimia nervosa (37), in obese people, calorie restriction
may be only on cognitive level. Restrained eating pattern could only be a diet attempt caused by stress factors
associated with having a high BMI. On the other hand, considering positive correlation between emotional
eating and depression/anxiety scores, emotional eating can be regarded as a more maladaptive behaviour
compared to restrained eating in obesity.

Insulin Resistance and Eating Behaviour

While emotional eating is related with psychological factors like depression/anxiety symptoms or alexithymia,
external eating is positively but weakly correlated with HOMA-IR. However, there were no associations
between fasting blood glucose and external eating. These findings suggest that, in obese and overweight
adolescents, external eating may not be a response to low blood glucose levels. Also, it can be recommended
to evaluate insuline levels in obese/overweight adolescents who are reactive to the food related clues.

Strenghts and Limitations

There are two limitations in this study. Clinical evaluations by an experienced clinician could provide more
valid information to evaluate alexithymic features. Also, due to the cross-sectional design of the study, we
could not obtain results regarding the causality.

This study has also some strengths. One of them was larger sample size compared to similar studies in
the literature. In addition, considering the psychiatric symptoms and factors affecting alexithymia helped
us to better understand the relationship between alexithymia and obesity. Finally, the predictors of obesi-
ty/overweight were examined by regression analysis.

As a conclusion, obese and overweight adolescents have more alexithymic properties. These properties have
positive associations with overeating which is triggered by emotional states. But alexithymia is not a predictor
of obesity/overweight. It is shown that problematic eating behaviors such as restrained and emotional eatings
are predictors of obesity/overweight. While emotional and restrained eatings were more common in obese
and overweight adolescents, responding with overeating to food related cues was not significantly associated
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with obesity, but was related with insuline resistance in obese adolescents. Additionally, emotional eating was
found to be positively associated with alexithymia and depression / anxiety symptoms and it is concluded
that emotional eating is related with psychological factors.
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TABLE-1 TABLE-1 TABLE-1 O+OW (87) O+OW (87) N (101) N (101) p

Mean.±s.s./n-% Mean.±s.s./n-% Mean.±s.s./n-% Mean.±s.s./n-%
Gender Gender Boy 36 41,4% 41 40,6% 0,505 x2

Girl 51 58,6% 60 59,4%
Age Age Age 13,5 ±1,2 13,6 ±1,3 0,512 m
Weight (kg) Weight (kg) Weight (kg) 76,0 ±13,8 53,0 ±8,7 <0,001 m
Height (cm) Height (cm) Height (cm) 161,1 ±8,9 161,7 ±8,2 0,751 m
BMI BMI BMI 28,7 ±4,0 20,4 ±1,9 <0,001 m
Mother Age Mother Age Mother Age 40,0 ±5,3 39,5 ±5,1 0,559 m
Father Age Father Age Father Age 44,3 ±5,4 43,7 ±6,0 0,202 m
Sibling Number Sibling Number Sibling Number 76,0 ±1,4 3,0 ±1,3 0,001 m
Psychiatric referral history Psychiatric referral history Psychiatric referral history 18 %20,6 11 %10,8 0,068 x2

Chronic disease history Chronic disease history Chronic disease history 37 %42,5 24 %23,7 0,001 x2

High school and higher education of mother High school and higher education of mother High school and higher education of mother 35 %40,2 41 %40,5 0,229 x2

High school and higher education of mother High school and higher education of mother High school and higher education of mother 38 %43,6 56 %55,4 0,176 x2

Family income 4500TL> per month 4500TL> per month 67 %77,0 74 %73,2 0,443 x2

Family Integrity Married Married 81 %93,1 92 %91,0 0,153 x2
Divorced Divorced 5 %5,7 3 %2,9
Other Other 1 %1,1 6 %5,9

m Mann-whitney u test / x² Chi-Square test Standard deviation O+OW: Obese and overweight N: Normal
weight BMI: Body Mass Index

TABLE-2 O+OW (87) O+OW (87) N (101) N (101) p

Mean.±s.d. Mean.±s.d. Mean.±s.d. Mean.±s.d.
AQC 15,8 ±4,4 14,2 ±4,2 0,009 t
DEBQ-Restrained 26,0 ±8,3 19,6 ±8,6 <0,001 t
DEBQ-Emotional 27,0 ±14,2 18,4 ±10,1 <0,001 m
DEBQ-External 27,0 ±9,3 26,1 ±7,6 0,611 t
RCADS Total 40,3 ±17,0 34,4 ±13,5 0,015 t

m Mann-whitney u test, tStudent t test s.d. Standard deviation O+OW: Obese and overweight N: Normal
weight DEBQ: Dutch Eating Behaviour Questionaire AQC : Alexithymia Questionnaire for Children
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TABLE 3 TABLE 3 FBG HbA1c HOMA-IR DEBQ-Restrained DEBQ-Emotional DEBQ-External RCADS AQC

DEBQ-Restrained r 0,06 0,03 0,06 1,0 0,03 -0,19 -0,14 -0,14
p 0,58 0,81 0,63 0,79 0,08 0,24 0,21

DEBQ-Emotional r -0,17 0,07 0,23 0,03 1,0 0,22 0,48 0,29
p 0,14 0,63 0,08 0,79 0,04 <0,001 0,008

DEBQ-External r -0,05 -0,05 0,35 -0,19 0,229 1,0 0,22 0,10
p 0,62 0,73 0,006 0,08 0,04 0,05 0,34

Spearman Correlation in O+OW, DEBQ: Dutch Eating Behaviour Questionaire FBG: Fasting Blood Glucose
RCADS: Revised Child Anxiety and Depression Scale-Child Version AQC : Alexithymia Questionnaire for
Children

TABLE 4

Dependent Variable: Group (O+OW/N) B p 95%CI Lower/Upper

Restrained 0,10 <0,001 1,05/1,16
Emotional 0,06 0,001 1,02/1,10
AQC 0,07 0,63 0,97/1,03
RCADS-CV 0,00 0,15 0,97/1,18

Multiple Linear Regression Analysis O+OW: Obese and Overweight, N: Normal weight, O+OW/N: Being
O / OW or N, RCADS: Revised Child Anxiety and Depression Scale-Child Version AQC : Alexithymia
Questionnaire for Children CI: Confidence Interval
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