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Aim: The aim of the present study is to show the features of eating behavior of pre-
adolescents and adolescents with different body mass.
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Materials and methods: The study included 249 pre-adolescents aged 8-12years and
314 adolescents aged 13-8years. Body mass index has been calculated for every patient
(considering age and gender). In order to assess the eating behavior of the participants, the
FEV-II questionnaire self-reports filled out by pre-adolescents aged 8-12 and the Dutch
eating behavior questionnaire DEBQ self-reports filled out by adolescents aged 13-18 were
analyzed. Statistical analysis was performed using the SPSS.
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Results: Among the groups of pre-adolescents and adolescents with normal body mass,
the frequency of eating disorders was the same (75.3%, 76.7%accordingly). The frequency
of eating disorders was higher in overweight pre-adolescents aged 8-12 and in obese
adolescents. The most prevalent type of eating disorders in each age group is different:
external type in adolescents, emotional type in pre-adolescents. With the increase in age and
body weight, the frequency of combined type eating disorders was noted to increase as well.
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Conclusion: All pre-adolescents and adolescents have eating disorders regardless of body
mass. Early diagnosis of the different types of eating behavior has implications for the
individual treatment, therapy, and prevention of childhood obesity.
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child version; FEV-II, fragebogen zur erhebung von selbstaussagen
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Introduction

Currently, eating disorders (ED) refers to as «diseases of
civilization» and the most important component in the development
and progression of obesity in all age groups. Many studies conducted
in the Americas, Europe, Russia indicate the increasing role of
food programming, which is the basis for the formation of ED and
determines the characteristics of the metabolism of an individual,
the weight of the body and nature of the disease.'? Various aspects
of child nutrition in the first years of life, such as the nature of the
introduction of complementary foods, the amount and nature of meals,
time and frequency of eating and the formation of food preferences
that determine the nature of human nutrition throughout life, have
a programming effect and are associated with the risk of several
diseases including obesity.*>

Eating behavior (EB) is a set of forms of human behavior, a
way of life and actions in various conditions, which include choice,
especially food consumption, taking into account its sensory and
other properties to provide the body with energy substrates, achieving
psychological comfort from her admission, and evaluation of these
processes. ED is aimed at meeting the biological, physiological,
psychological and social needs of the individual. In this regard, the
problems of studying the EB have an independent significance.*’

Eating behavior is influenced by internal and external factors that
determine the availability of food, relative to food intake, emotional
state and individual experience.'

EB is rated as harmonious or deviant. This score is determined
by many different parameters: quantitative and qualitative indicators
food, feeding, the setting in which the meal and the place that takes
the process of eating in the structure of human values.!! According to
psychosomatic theory, there are three main types of eating disorders:
external, emotiogenic and restrictive. External eating behavior is
characterized by increased reaction of the individual to external
stimuli, which serve as: beautiful table set, dishes, the smell of food,
advertising food, but internal incentives to food intake (the level of
glycemia, free fatty acids). The importance of the availability to have
a food. If children and adolescents with a body weight appropriate
to age and sex, response to external food stimuli occurs in a state of
hunger, the obese patients such a relationship is violated. Almost all
patients with obesity have external manifestations of ED in different
degrees of severity, given the slowly emerging and defective sense of
fullness.®'? Between patients who have emotiogenic eating behavior,
stimulus to meal becomes the emotional component (positive and/or
negative emotions), not a hunger. The people with normal body weight
in response to negative emotions reduces the feeling of hunger, at that
time, as people with obesity respond to negative emotions increased
consumption of high-calorie food."*!* For restrictive EB is typical by
the appearance of periodic sharp restrictions on meals. The patient is
unable to keep himself in food for a long period and he is in a constant
stress that leads to failure and decompensation with the development
of «diet depression».'*!* Consider the complexity of therapy and a
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limited selection of medicinal components in the treatment of obesity
the correct estimation of features of eating behavior and its adjustment
determines the possibility of achieving more positive long-term
effects of therapy.>!

The results of studies of an adult cohort of patients with obesity
have shown that disorder weight has more associated with restrictive
and emotional types of eating behavior.'® In children group the role
of each type of ED in the development of obesity is still discussed
and depends largely on belonging to age group.'>!*® The different
approaches to meal, choice, volume and nature of food, the time
and type of formation of food preferences, the role of parents in
different age groups, eating behavior will have features between pre-
adolescents and adolescence.

In recent years, attention of researchers attracts not only the
frequency of eating disorders, but also their structure. Investigation

Table I Comparative evaluation of body weight in different age groups
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of peculiarities of eating behavior in children and adolescence with
different body weight are few and contradictory. In the present work
the comparative evaluation of the frequency of occurrence of food
types of behavior and their combinations in children with different
body weight in different age groups. The study used different
questionnaires, based on the age, but the types of eating behavior are
comparable to the comparative evaluation.

Methodology

In a prospective comparative study included 656children and
adolescents, which were divided into 2 age groups: 249 children aged
8-12years and 314 adolescents 13-18years (Table 1). The sample was
formed randomly from among children with different body mass,
attending kindergarten and school. Exclusion criteria: children with
different forms of secondary obesity, psychiatric disorders, acute
states, acute stressful situation in the family and environment.

Children, n=249,

Adolescent, n=314,

*: Differences between groups on the three indicators are statistically significant

A: Differences between groups statistically significant at p< 0.05; X2 criterion

Weight Cases/% Cases/% x2
Normal weight 158(63,5%) 120(38,2%) X2
Results

All children were underwent a physical examination by the
standard method. Determination of Body Mass Index (BMI=body
weight/height*height), taking into account age and gender. Weight was
measured in light clothing, without shoes. Height was also measured
according to standard procedures without shoes and hair decorations.
To determine whether a child was overweight or obesity international
cut-off scores were used. The presence of obesity noted when BMI
more than 95%., overweight if BMI more than 85%o.!7!8 Abdominal
type of obesity was determined with values of waist circumference
>90%o for a given gender and age in adolescents up to 16years, after
16years used criteria adult patients (>94cm for boys, >80cm for girls).

In the children group 8-12years, estimation of EB obtained as
a result of the analysis of self-reports of children on questionnaire
FEV-II (Fragebogen zur Erhebung von Selbstaussagen zum
Ernahrungsverhalten.!” Eating behavior of adolescent 13-18years was
assessed using the Dutch eating behavior questionnaire DEBQ (Dutch
Eating Behavior Questionnaire).?

Statistical analysis was performed using the SPSS, using the
Kolmogorov-Smirnov, Shapiro-Wilk test to verify the type of
distribution. Consider that the distribution of characteristics of
variational series is not consistent with the normal distribution
verification of statistical hypotheses was performed using appropriate
nonparametric tests. Quantitative data was reflected by the median
(Me), interquartile range interval (LQ; UQ) -25-75%.. Binary
qualitative characteristics are presented as relative frequencies (%) and
its 95% confidence interval (95% CI). For comparison of the studied
groups of patients and in the dynamics was used the Mann-Whitney
test (independent samples) and Wilcoxon (dependent samples),
analysis of variance (ANOVA) Kruskal- Yollace. Correlation analysis
was performed using the nonparametric Spearman rank correlation.
For the reliability of differences in qualitative characteristics between
the studied groups we used contingency tables with the calculation of
X2. In all cases the null hypothesis was rejected and alternative was
accepted when the level of statistical significance p<0.05.

A group of pre-adolescent children consisted of 249 children
(11.06+0.82years): 113(45%) girls and 136(55%) boys. According
to the calculated BMI, the patients were allocated to children with
overweight body mass —36(14,6%), obesity —55(22,1%) and normal
weight 158(63,5%).

The older age group consisted of 314 adolescents with a mean
age 14.27+1.33: 139 (44%) girls and 175 (56%) boys. Assessment
of body mass index allowed to identify a group with normal weight
120 (38.2%), the group with overweight and 60adolescents (19.1%),
group with obesity —134(42.7%).

In comparable children, groups the number of patients with
overweight and obesity increased from younger age group to the oldest
(X2=37.2; df=2; p<0.0001) (Table 1). Evaluating gender differences
in the groups revealed that, regardless of the age group of obese
children was dominated by the boys — 55% and 42.7%, respectively.

Evaluation of the frequency of eating disorders in groups of
children and adolescents showed that regardless of body mass all
children had eating disorders. Among children and adolescents with
normal weight, they met with the same frequency — 75.3% and 76.7%,
respectively. In groups with overweight and obesity, the frequency
of ED differed in children aged 8-12years and adolescents. Eating
disorders prevailed in the group of children with overweight and
among adolescents in the group of obesity (Table 2).

Evaluation of incidence different types of ED also allowed determining
the difference between children and adolescents. Emotional type of
ED is usually appeared with children 8-12years old with different
body mass in comparison with the same groups of adolescents.
External type of ED is registered among adolescents 13-18 years old
particularly in 2times frequent than between children. The assessment
of the frequency of occurrence of different types of ED, also revealed
differences in children and adolescents (Table 3).
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Table 2 Frequency of eating disorder among children and adolescents with different body mass

Children, n=249,

Adolescent,n=314,

Weight, p Cases/% Cases/% X2
Normal weight 188 (75,3%) 241(76,7%)
X2

=0,1,df=1,p=0,81 X2

o

Overweight 249(100%) 3(32 1(73,3%)

=75,1, df=1,p<0,0001"

0,
Obesity 172(69%) 3(729(88,84)

=32,9, df=1, p<0,00014

*: Differences between groups on the three indicators are statistically significant

A: Differences between groups statistically significant at p<0.05, X2 criterion

Table 3 The frequency of various types of eating disorders in children and adolescents with different body mass

Types of eating behavior

Group, % (95 %6 Cl)

Normal weight over weight obesity

8-12years
Emotional
13-18years
8-12years
External
I3-18years
8-12years
Restrictive
13-18years
Comparison
=68,7;
df=6; p<0, I* X2
=64,1;
df=6; p<0, I * X2
=136,3; df=6;
p<0,1*

55,1 33,3 41,8
(47-63) (18,5-50,9)  (28,6-55,9)
233 233 24,6
(16,1-31,9) (13,4-360)  (17,6-32,8)
21,5 14,7 10,9
(15,4-28,7) (52305)  (4,1-22,2)
52,5 33,3 26,1
(43,2-61,7) 21,7-46,7)  (19-34)
36,7 100 52,7
(29,2-44,7) (90,3-100)  (38,8-66,3)
233 50 81,3
(16,1-31,9) (36,8-63,2)  (73,7-87.5)
X2

*Differences between the groups on the three indicators are statistically significant

( X2 criterion, multiple comparison)

Emotional type was more frequently found in children 8-12years
with different body weight in comparison with similar groups of
adolescents. External type of eating behavior was observed in
adolescents 13-18years, almost 2times more, than in children’s group
8-12years old.

The frequency of occurrence of the external type of eating
behavior decreased with increasing body mass in both groups. In the
group of teenagers was not found statistically significant correlations

for external EB with BMI, while, in the group of children obtained a
negative relationship external type EB with such parameters, as BMI
(r=-0.29; p<0.05), body weight (r=-0.28; p<0.05), waist circumference
(r=-0.34; p<0.05). In the group aged 8-12years identified differences at
the state restraint of emotions and restrictive types of eating behavior
in children with different body mass (X2=11.4; df =4; p=0.022),
(X2=132.2; df=4; p<0.0001, respectively), (Table 4). Brat correlation
determined the relationship between emotions and restrictive eating
behavior (r=-.59, p<0.05).
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Table 4 Ball characteristics types of eating behavior in groups of children and adolescents with different body mass

Group, Me(QI-Qh)

Types of eating behavior ANOVA
Normal weight Overweight  Obesity
2(1-5 H=6,46;
8-12years 4(2-6) P(<0 0)25* 3(1-5) p=0,0394
Emotional 1L6(1,1520)  1,3(1-1,8)  H=3,33
I3-18years 1,3(1,07-1,79) p<0,025* p<0,01 p=0,19
8-12years 1(0-3) 1(0-3) 1(0-2) H_:0’44;
p=0,80
External
2,2(1,7-3,0) 2,3(1,9-2,8) H=11,74
13-1 8years 2,9( | ,85-3,7) P<0’025* p<0,00 |* P=0'003#
9(8-10) 4(1-5) _ e
8-12years 2,5(1-5) p<0,001* p<0,001A H=79,14;p=0,0000#
Restrictive 3,1(2,6-3,5)
2,4(1,65-3,55) POt H=87,74
I3-18years 1,5(1,25-1,9) 5<0,001* :Z:g:gg : X p=0,000%

*: Differences were statistically significant in comparison with the group of children with normal weight

A: Differences were statistically significant in comparison with the group of children with overweight mass (Kolmogorov-Smirnov and Mann-Whitney);
#: Differences were statistically significant between groups (ANOVA Kruskal-Yoallis)

The null hypothesis was rejected when p<0.05.

In the adolescent group differences were obtained on the frequency
of external and restrictive types of EB (X2=19.7; df=2; p=0.0001 u
X2=85.7; df=2; p<0.0001, respectively) (Table 4). Determined by
the reverse correlation between these types of EB (r=-0.23; p<0.05).

Restrictive EB

76

In the group 8-12years with a normal weight was dominated by the

Normal weight
8-12 years

Emotional EB

External EB

Restrictive EB

13-18 years

External EB

Figure | Structure of eating disorders in children and adolescents with a normal body weight.

Restrictive EB

8-12 years

Overweight

Emotional EB

Restrictive EB

13-18 years

Emotional EB

A A

Emotional EB

W YW

External EB

Figure 2 Structure of eating disorders in children and adolescents with a overweight.
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was dominated by a restrictive type of eating behavior (Figures 2&3).
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Figure 3 Structure of eating disorders in children and adolescents with a obesity.

In real clinical practice isolated types of eating behavior are rare.
In all groups of patients had combination of several types of EB. With
age and with increasing body mass was an increase in the frequency of
combined types of ED. In the adolescents group revealed an increase
in the frequency of occurrence of a combined ED in patients with
overweight and obesity compared with adolescents with normal
weight.

In children group 8-12years with normal weight were more often
present combined EB (31.1%), with a predominance of a combination
of restrictive and emotional types of EB (14.6%), in comparison
with the adolescents group (20.1%), which was dominated by a
combination of emotional and external types of EB (9.2%) (Figure 2).

In children group with overweight 8- 12years, also occurred more
frequently combined EB (39%), with the most frequent combination of
restrictive and emotional types of EB (19.5%), than in the adolescent
group (26.7%), which was more a combination of restrictive and
external eating behavior (11.7%), (Figure 3). In patients with obesity
in all age groups 1/3 (31% of children; 32.8% of adolescents) had a
combined EB, with a predominance of a combination of restrictive
and emotional types (Figure 3). The combination of all 3 types of
EB with a higher frequency was detected in children with overweight
(14%) and adolescents with obesity (10.4%).

By comparison of results for pairwise comparison (Kolmogorov-
Smirnov test) between the groups with normal weight and overweight
in children 8-12years observed differences in the prevalence of
emotional and restrictive types of EB, as adolescents differences were
found for all types of EB.

Revealed a direct positive correlation in adolescents’ 13-18years
old and kids 8-12years old with obesity and overweight with emotional
and external types of EB. The children received feedback emotional
and restrictive types of EB, adolescents - restrictive and external
EB. And in children and adolescents with normal body weight no
statistically significant correlations between different types of EB.
In groups of obesity in all age one third of patients had combined
EB, dominated by a combination of restrictive and emotional types.
The tendency is the frequency of this combination in both age groups
increased in the groups with increasing body mass.

Limitations

Our results showed that for children age group 8§-12years
with overweight and obesity had a restrictive type of EB, that are
comparable to studies in Europe and Chile in children in this age
group.'*?""2 However, in study in children of this age with overweight/
obesity is not obtained correlation restrictive type of EB and BMI,
as in a number of works of foreign researches,'®?'** but obtained a
negative correlation between external type EB and BMI, which is
consistent with their results.?? In children with overweight/obesity
in the age group of 8-12years obtained a higher proportion of children
with emotional type of EB than in previously conducted studies.!'*!63

Revealed the predominance of arestrictive type of EB inadolescents
13-18 years of age with overweight and obesity, comparable with the
findings of other.'*!%?* and Russian studies.** The increase of severity
of restrictive eating behavior does not lead to a permanent reduction
of body weight in patients with obesity, which debuted in pubertal
period.®"® The high prevalence of external type of eating behavior
in adolescents with normal body weight can be considered as a risk
factor for possible growth of body mass in adolescence. The obtained
results confirmed the results of other studies, who showed that the
positive relationship between external type EB and obesity do not
occur until adulthood.' In our study, adolescents 13-18years old with
overweight/obesity found a negative correlation between restrictive
and external EB (r=-.23; p<0.05), positive correlation of emotional
and external types of EB (1=0.5; p<0.05). The revealed tendencies - in
both groups — decrease the frequency of the external type EB from
group to group with increasing body mass.

Conclusion

Therefore, the child has certain peculiarities of appetite that interact
with environmental factors, affect the formation of eating behavior
and body weight.”> Detection of early features of appetite, the study of
the mechanisms of regulation of eating behavior and their interaction,
combining the evaluation of genetic and environmental factors on
the development of obesity are promising for further development of
effective therapy for obesity in children age group.
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