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ABSTRACT
The aim: Was to determine the relationship between the characteristics of eating behavior with anthropometric indicators and the energy value of the diet in young people
with normal weight and overweight.
Materials and methods: We examined 84 subjects of both sexes aged from 18 to 25 years. We determined their body weight, height. According to the body mass index (BMI), we
formed the following groups: the control group embraced 22 men and 22 women with a BMI of 18.50-24.99 kg/m2, and the group of overweight subjects included 20 men and 20
women with a BMI of 25.00-29.99 kg/m2. We evaluated the dietary regimen using the Dutch eating behavior questionnaire (DEBQ). The obtained data were processed statistically.
Results: Changes in eating behavior were observed in 79.55% of subjects with normal weight and 90% of overweight subjects. In people with normal body weight, the
restrictive type of eating behavior prevailed, in overweight subjects, the external and emotional types were observed.
Conclusions: The study established the formation of negative relationships of medium and high strength between the restrictive type of eating behavior and anthropometric
indicators, as well as positive relationships of medium and high strength between indicators of emotional and external types with anthropometric indicators and energy value
of diet in the subjects of both groups.
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INTRODUCTION

Nutrition is one of the most important environmental factors and it significantly affects the human body throughout
life. Biocomponents of food, transforming in the process
of metabolism into structural and functional elements of
cells, provide physical and mental activity, adaptive capacity, forming an immune status that ensures normal health,
affecting life expectancy, social and individual activity [1].
According to the World Health Organization (WHO), at
the beginning of the 21st century, about 50% of the adult
population of the planet were overweight, and 25-30%
were obese [2]. Studies show that the prevalence of obesity
worldwide has almost doubled in the last three and a half
decades [3]. The urgency of the problem is determined by the
fact that overweight and obesity today are so common that
they affect the health of the population more than traditional
health problems, including hunger and infectious diseases [2].
Currently, much attention is paid to the problem of
nutrition and eating behavior. It has been established that
overweight and obese people may have disorders in the
psychological and mental spheres, which are accompanied
by the formation of a pathological stereotype of nutrition
[4]. This, in turn, changes the balance between energy
consumption and expenditure, which is the main condition
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for maintaining normal body weight and energy metabolism,
when consumption meets the needs for nutrients and energy
in composition, quantity, the volume of physical activity.
Eating behavior is one of the main components of
maintaining this balance. Eating disorders and dietary
changes lead to an energy imbalance between calories
consumed and expended by a man [5] and become one
of the leading factors in the formation of obesity, which in
turn leads to metabolic syndrome and the development of
comorbidities. The relationship between the spread of eating
disorders and eating status with chronic non-communicable
diseases and metabolic disorders has been identified [6].
In recent decades, there has been a significant increase in
the number of overweight and obese people, especially among
children, adolescents, and young adults. Previous studies have
shown that young overweight people have a higher energy
value of the diet than people with normal weight [7].

THE AIM

The aim of this study was to determine the relationship
between the characteristics of eating behavior with anthropometric indicators and the energy value of the diet
in young people with normal weight and overweight.
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Table I. Indicators of anthropometric studies (M ± m)
Men

Women

Indicators

with normal body weight
n=22

with overweight
n=20

with normal body weight
n=22

with overweight
n=20

Age, years

19.50 ± 0.34

19.93 ± 0.44

19.27 ± 0.32

19.25 ± 0.34

Height, m

1.77 ± 0.01

1.78 ± 0.01

1.69 ± 0.01

1.67 ± 0.01

Body weight, kg

68.31 ± 1.71

86.65 ± 1.24*

62.09 ± 1.00

76.70 ± 1.60*

BMI, kg/m2

21.65 ± 0.32

27.09 ± 0.28*

21.71 ± 0.19

27.28 ± 0.23*

WC, cm

75.90 ± 1.19

89.20 ± 0.83*

69.90 ± 0.70

81.55 ± 0.93*

TC, cm

94.18 ± 0.95

105.15 ± 0.92*

96.59 ± 1.00

107.80 ± 0.97*

The ratio of WC/TC

0.80 ± 0.01

0.84 ± 0.01*

0.72 ± 0.01

0.75 ± 0.01

Note: hereinafter in the tables:
* – p <0.05 as compared to subjects with normal body weight.
Table II. The structure of eating behavior according to the DEBQ questionnaire (M ± m)
Men

Women

with normal body
weight
n=22

with overweight
n=20

with normal body
weight
n=22

with overweight
n=20

Restrictive
type of eating behavior, points

2.35±0.21

1.86±0.44

2.58±0.46

2±0.14

Emotional type of eating behavior, points

1.59±0.37

1.84±0.41*

1.84±0.33

2.41±0.22*

External type of eating behavior, points

2.59±0.21

3.14±0.29*

2.54±0.22

3.12±0.26*

Indicators

MATERIALS AND METHODS

The study enrolled 84 men and women aged from 18 to
25 years. The study was authorized by the Commission on
Bioethics of Ukrainian Medical Stomatological Academy.
Informed consent to participate in the study was signed
with each participant. The anamnesis data of the examined
persons were entered into the observation record. The criterion for inclusion in the study was the absence of somatic
pathology in the respondents.
The following anthropometric indicators were determined: height, body weight, waist circumference (WC),
and thigh circumference (TC), the ratio of waist circumference to thigh circumference (WC/TC) [8]. To determine
the body mass index (BMI), we used the formula: BMI =
body weight (kg)/height (m2) (WHO, 1998).
The distribution by groups was carried out according to
the value of BMI: the control group consisted of 22 men
and 22 women with a BMI of 18.50-24.99 kg/m2, the group
of overweight included 20 men and 20 women with a BMI
of 25.00-29.99 kg/m2.
We evaluated the dietary regimen using the Dutch eating
behavior questionnaire (DEBQ) [9]. This questionnaire
contains 33 questions, each of which has 5 answer options:
“never”, “occasionally”, “sometimes”, “often” and “very
often”. The results are evaluated on a 5-point scale, except
for Question 31, which has inverse values. The obtained
points are added and divided by the number of questions.
Questions 1 to 10 constitute a scale of restrictive eating
behavior, Questions 11 to 23 – a scale of emotional eating
behavior, Questions 24 to 33 – a scale of external eating

behavior. The average indicators of restrictive, emotional
and external eating behavior are 2.4, 1.8 and 2.7 points,
respectively [9].
We used STATISTICA 10.0 software package (StatSoft
Inc., USA) for statistical processing of the results. The
arithmetic mean (M) and its error (m) were determined.
Correlation analysis was performed to assess the relationship between the values. Statistically significant data were
considered at p <0.05.

RESULTS AND DISCUSSION

According to anthropometric studies, we revealed an
increase in body weight by 26.85%, BMI by 25.13%, WC
by 17.52%, TC by 11.65%, the ratio of WC/TC by 5.0%
in overweight men as compared to the control group
(p <0.05) (Table I ). In overweight women, we also found
an increase in body weight by 23.53%, BMI by 25.66%, WC
by 16.67%, and TC by 11.60% as compared to the control
group (p <0.05 ) (Table I).
Prior to this study, we had determined the percentage
of body fat mass (%BFM) in these individuals, using the
method of calipometry [10]. We found that in overweight
men, %BFM was significantly higher by 93.73% (20.40 ±
0.84 vs. 10.53 ± 0.31 in the control group), in overweight
women, it was by 37.26% higher (28.22 ± 0.55 vs. 20.56 ±
0.35 as compared to the control group) [11].
To assess eating behavior, we used the Dutch questionnaire DEBQ, which can be used to identify restrictive,
emotional and external types of eating disorders [9].
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According to the questionnaire, changes in eating behavior
in the control group were observed in 35 (79.55%) out of 44
respondents and in 36 (90%) out of 40 overweight subjects.
We determined that in men with normal body weight,
changes in eating behavior by restrictive type were observed in 9 (40.91%) subjects, by emotional and external
types – in 4 (18.18%) subjects. The combination of emotional and external types of eating behavior was determined
in 2 (9.1%) subjects.
In women with normal body weight, changes in eating
behavior by restrictive type were detected in 12 subjects
(54.55%), by emotional type – in 10 subjects (45.45%),
by external – in 5 (22.73%) subjects. The combination
of restrictive and emotional types of eating behavior was
found in 3 (13.64%) subjects, emotional and external – in
5 (22.73%) subjects.
In overweight men, changes in eating behavior by restrictive type were found in 2 (10%) subjects, by emotional
type – in 10 (50%) subjects, and by external – in 19 (95%)
subjects. The combination of restrictive and external types
of eating behavior was observed in 2 (10%) subjects, emotional and external – in 10 (50%) subjects.
In overweight women, changes in eating behavior by
emotional type were determined in 18 (90%) subjects, by
external – in 16 (80%) subjects. A combination of emotional and external types of eating behavior was found in
15 (75%) subjects.
A comparative evaluation of the results obtained by
using the DEBQ questionnaire found that in overweight
men, indicators of emotional and external types of eating
behavior were higher by 15.72% and 21.24%, respectively,
than in men with normal body weight (p <0.05) (Table II).
In overweight women, the rates of emotional and external types of eating behavior were higher by 30.98% and
22.83%%, respectively, as compared to women with normal
weight (p <0.05) (Table II).
The data obtained indicate that in both women and men
with normal body weight, the restrictive type of eating behavior prevailed. In overweight subjects of both sexes, mostly
external and emotional types of disorders were found as
compared to individuals with normal body weight.
The energy value of the diet on weekdays and weekends
in individuals of the studied groups was determined using
the 24-hour dietary recall questionnaire [7].
It was found that the energy value of the diet of men
with normal body weight on a working day was 2261.62
± 69.82 kcal, in overweight men – 3297.11 ± 89.04 kcal,
in women with normal body weight – 1270.73 ± 63.52
kcal, and in overweight women – 2080.34 ± 115.28 kcal,
respectively [7].
On a weekend, the energy value of the diet in men with
normal body weight was 2465.42 ± 52.08 kcal, in overweight men – 3852.36 ± 139.69 kcal, in women with normal
body weight – 1739.51 ± 97, 89 kcal, and in overweight
women – of 2788.41 ± 163.58 kcal, respectively [7].
We conducted a correlation analysis to determine the relationship between the characteristics of eating behavior with
anthropometric indicators and the energy value of the diet.
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In men with normal body weight, we detected the
formation of negative correlations of medium and high
strength between the restrictive type of eating behavior
and body weight (r = – 0.715, p <0.05), BMI (r = – 0.511,
p <0.05), WC (r = – 0.735, p <0.05), TC (r = – 0.563,
p <0.05), %BFM (r = – 0.672, p <0.05). We also found the
formation of positive relationships of medium strength
between the emotional type of eating behavior and body
weight (r = 0.623, p <0.05), BMI (r = 0.435, p <0.05), WC
(r = 0.678, p <) 0.05), TC (r = 0.456, p <0.05). Furthermore,
the study revealed the formation of positive relationships
of medium strength between the external type of eating
behavior and body weight (r = 0.603, p <0.05), BMI
(r = 0.451, p <0.05), WC (r = 0.651, p <0), 05), as well as TC
(r = 0.515, p <0.05).
In women with normal body weight, we detected the
formation of negative links of medium strength between
the restrictive type of eating behavior and BMI (r = – 0.508,
p <0.05), BP (r = – 0.540, p <0.05). The study also found
the formation of positive relationships of medium strength
between the emotional type of eating behavior and body
weight (r = 0.493, p <0.05), BMI (r = 0.504, p <0.05), WC
(r = 0.437, p <) 0.05), %BFM (r = 0.428, p <0.05). Moreover, we detected the formation of positive relationships
of medium strength between the external type of eating
behavior and body weight (r = 0.508, p <0.05), BMI
(r = 0.536, p <0.05), WC (r = 0.634, p <0.05), and % BFM
(r = 0.473, p <0.05).
In overweight men, we found the formation of negative correlations of medium and high strength between
the restrictive type of eating behavior and body weight
(r = – 0.598, p <0.05), BMI (r = – 0.847, p < 0.05), WC
(r = – 0.686, p <0.05). The formation of positive relationships of high and medium strength between the emotional
type of eating behavior and BMI (r = 0.676, p <0.05), WC
(r = 0.461, p <0.05), as well as between the emotional type
of eating behavior and the indicator of the energy value of
the diet on a weekend (r = 0.497, p <0.05) was observed.
The study revealed the formation of positive relationships
of medium and high strength between the external type
of eating behavior and body weight (r = 0.447, p <0.05),
BMI (r = 0.937, p <0.05), WC (r = 0.476, p <0.05) and TC
(r = 0.634, p <0.05).
In overweight women, we found the formation of negative relationships of medium strength between the restrictive type of eating behavior and body weight (r = – 0.556,
p <0.05), BMI (r = – 0.688, p <0.05) and TC (r = – 0.686,
p <0.05), positive relationships of medium strength between the emotional type of eating behavior and BMI
(r = 0.555, p <0.05). The study also detected the formation
of positive relationships of medium strength between the
external type of eating behavior and body weight (r = 0.651,
p <0.05), BMI (r = 0.674, p <0.05), WC (r = 0.469, p) <0.05)
and TC (r = 0.620, p <0.05).
Thus, we identified changes in eating behavior in 79.55%
of people with normal weight and 90% of overweight
subjects. The structure of disorders in people with normal
body weight was dominated by the restrictive type of eat-
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ing behavior, in overweight people – by the external and
emotional types of eating behavior.
According to the study of a similar cohort of young people, eating disorders were found in 41.46% of subjects with
normal body weight and 85.19% of overweight people. In
subjects with normal weight, external and restrictive types
of eating behavior predominated. Meanwhile, in overweight subjects, all three types of disorders were observed,
with a predominance of the restrictive type and a significant
percentage of disruptions by the external type [12].
According to L.V. Dudar and M.O. Ovdiy (2013), 37% of
people with normal body weight had eating disorders mainly
of the emotional type. In the group of overweight subjects,
eating disorders were identified in 89% of individuals with
a significant predominance of the external type [4].
According to our research, people with normal body
weight were dominated by the restrictive type of eating behavior. It is known that this type is characterized by dietary
restrictions and the use of unsystematic strict diet, which
can later be replaced by periods of overeating. During the
periods of restriction, emotional instability, the so-called
“dietary depression”, can often occur. Further, its additional
symptoms may be sleep disturbances, decreased self-esteem,
agitation or inhibition, and difficulty concentrating [13].
Determining the relationship between the studied indicators showed that people with normal body weight with a
predominance of the restrictive eating behavior form negative relationships of medium and high strength between
this indicator and indicators of body weight, BMI, WC, TC.
In overweight individuals of both sexes, as well as in
the control group, a similar trend was identified – the
formation of negative relationships of medium and high
strength in men and medium strength in women between
the restrictive type and anthropometric indicators.
In overweight subjects, there was a predominance of
external and emotional types of eating behavior. In the
presence of the external type, the reaction usually occurs
not to internal stimuli to food, such as hunger, filling the
stomach, but to the external ones – food advertising, a
table laid for dinner, the sight of food. Regardless of the
feeling of satiety, such people are characterized by excessive food intake, which takes place in the company of
guests, and as snacks on the street. The dominance of the
external type was determined in young overweight men
with a characteristic reaction mainly to external stimuli
[14]. For this type of disorder, a directly proportional
relationship with the level of stress is determined [15]. It
was also determined that overweight and obese people
with the external type of eating behavior have the highest
energy value of the diet [6].
In the emotional type of eating behavior, the food stimuli are emotional discomfort, feelings of fear, loneliness,
anxiety, resentment [4, 13]. According to clinical studies,
more than 60% of obese patients have the emotional type of
eating disorder, the development of this type is a protective
form against daily stress. 15-20% of overweight people are
diagnosed with one of the subtypes of the emotional type
of eating disorders – compulsive overeating [16]. People

with the emotional type of eating behavior are characterized by night eating syndrome – eating disorders, which
are observed in about 9% of obese people when the consumption of more than 55% of the daily diet occurs in the
evening [6, 16]
The study of the relationship between external and
emotional types of eating behavior with indicators of
anthropometry and the energy value of the diet identified
positive relationships. In people with normal body weight
in the presence of emotional and external types of eating
behavior, the formation of positive correlations of medium
strength between these values and anthropometric indicators was observed.
It is important to note the formation of positive relationships of medium strength between indicators of emotional and external types of eating behavior and %BFM in
women with normal weight, while men in this group were
characterized by the formation of negative relationships of
medium strength between the restrictive type indicators
and %BFM.
In overweight men, we determined the formation of
positive correlations of medium strength between the indicators of emotional type of eating behavior and correlations
of medium and high strength between the indicator of
the external type of eating behavior and anthropometric
indicators. Positive relationships of medium strength were
formed between the indicators of the emotional type of
eating behavior and the energy value of the diet on a weekend. In women, there are positive correlations of medium
strength between the indicators of emotional and external
types of eating behavior and anthropometric indicators.

CONCLUSIONS

Changes in eating behavior were observed in 79.55% of
people with normal weight and 90% of overweight subjects.
In people with normal body weight, the restrictive type
of eating behavior prevailed, in overweight people, the
external and emotional types predominated.
The study found the formation of negative relationships
of medium and high strength between the restrictive type
of eating behavior and anthropometric indicators, as well
as positive relationships of medium and high strength
between the emotional and external types with anthropometric indicators and the energy value of the diet in
subjects of both groups.
The formation of relationships of eating behavior with
anthropometric indicators and the energy value of the diet
requires a lifestyle modification at a young age. Reducing
the energy value of the diet and increasing physical activity
can be the basis for preventing the development of obesity
and comorbidities.
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