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3AMPOLLYEMO ABTOPIB HAYKOBUX CTATEN A0 CNIBMPALLI
NYBNIKALUIA BESKOLLUTOBHA

Bupasuuureo TOB «pyna komnaniin MegEkcnepT» BUNYyCKae XypHanu ONs Nikapis Pi3HUX
cneujanbHocTen. Mun CTBOPIOEMO BULAHHSA E€BPOMNEMCHKOro 3paska 3 iHHOBauiHuMm ana YkpaiHu
nigxonom Ao (popmyBaHHS HanOBHEHHS KOXHOrO BUMYCKY i BMCBiTneHHﬂ npodIiNbLHOI TemMaTukw.
Hawurmn ekcneptammn € He nuwie BU3HaHI ykpaiHCbKi BYEHi, ane i nposigHi daxisui kpaid banTii,
Monbuwyi, Benukoi Bputawii, Monaosu, ®paHuji, Itanii, TypeyunHu, I3painio, Kutato Ta iHwmx. Yci Hawwi
XypHanu BUAAIOTLCA BEUKUMU HaKNagamu, OOCTYNHI AN YMTadiB | MaloTb aBTOPUTET Y (paxoBOMY
cepepnosuLLi. KoxeH 3 HUX HafinHOo 3akpinue 3a COOO0K0 NO3ULLiT KPaLLLOroy crneuianiaoBaHux peuTuHrax.
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Bci xypHanu Bknio4yeHi y lNepenik HaykoBux ¢paxoBux BuaaHb YKpaiHu
(kaTeropii A Ta B), y aKMX MOXYTb Ny0OJlikyBaTUCH pe3ynbTaTy AUcepTauiiHuX
poOGIT Ha 3/,00yTTA HAYKOBUX CTYNEHIB A0KTOpPa i KaHANAaTa HayK.

BraHaHHAM aBTOPUTETHOCTI HALLMX XYPHANIB € Te, LLLO BCi BOHW BXOAATb Y MiXHAPOAHI HAYKOMETPUYHI

6a3un. CtarTamM NprcBOETLCS LndpoBuii ineHTudgikatop 06’ekra DOI.
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M.L. Aryayev, D.S. Selimkhanova, I.M. Shevchenko
Anxiety level in overweight and obese children

Odesa National Medical University, Ukraine
Ukrainian Journal of Perinatology and Pediatrics. 2023. 3(95): 61-65; doi 10.15574/PP.2023.95.61

For citation: Aryayev ML, Selimkhanova DS, Shevchenko IM. (2023). Anxiety level in overweight and obese children. Ukrainian Journal
of Perinatology and Pediatrics. 3(95): 61-65. doi: 10.15574/PP.2023.95.61.

Purpose — 0 evaluate personal and situational anxiety levels in overweight and obese children.

Materials and methods. 153 children (72 girls and 81 boys) aged 12—17 were involved in the study at the Odesa Regional Children’s
Clinical Hospital. Anthropometric indicators (weight, height, body mass index (BMI)) were assessed taking into account the sex and age of chil-
dren. Based on BMlvalues, 3 groups were selected: 1 — children with a body weight corresponding to age and gender — 47 persons (Control);
2 — children with excessive body weight — 50 persons (Overweight); 3 — children with obesity — 56 persons (Obesity).

The state of personal and situational anxiety was determined using the Spielberger—Khanin questionnaire. Statistical data analysis was carried
out using packages STATISTICA 12.0, MedCalc 20.0, Microsoft EXCEL 2003.

Results. In children with obesity, the most common comorbidities were biliary dyskinesia (14.28%), arterial hypertension (10.52%),
skin infections 4% and obstructive sleep apnea syndrome 2%. In the studied groups of children, the level of anxiety increased in proportion
to the degree of increase in body weight. Personal anxiety in children with obesity compared to control was noted at a higher level —
50.1+1.04 and 30.27+0.98, respectively (x2=49.9, p=0.0001). Situational anxiety also increased in children with obesity, but the differences
were expressed 1o a lesser extent — 38.94+0.74 and 33.91+0.983 (¢2=5.49, p=0.019).

Conclusions. The obtained results indicate the feasibility of further study and monitoring of the psycho-emotional state and quality of life
of overweight and obese children and adolescents for individual psychological support and correction of psycho-emotional disorders.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol was approved by the Local
Ethics Committee of participating institution. The informed consent of the patient was obtained for conducting the studies.

No conflict of interest was declared by the authors.

Keywords: personal anxiety, situational anxiety, children, obesity.

PiBeHb TPMBOXXHOCTI B AiiTe# 3 NigBULLLEHOK MAaCOIO0 TiJjla Ta OXXMPIHHAM
M.J1. Apsies, [].C. CenimxaHoBa, I.M. LLleB4eHKO
Opecebknii HauioHaNbHUIA MeanYHUM yHIBEPCUTET, YKpaiHa

MeTa — B13Ha4UTV piBEHb OCOONCTICHOI Ta CUTYaTMBHOI TDMBOXHOCTI B AiTel 3 HAAMIPHOKD MaCoIO Tina i OXMPIHHAM.

MauienTn Ta metoam. [1o gocnigxerHHs B OOeChKin AUTadivt KNiHIYHIA nikapHi 3anydeHo 153 autuHn (72 aiBdnHki/ i 81 X10n4uik) BiKOM
12—17 pokiB. OUiHKY aHTPONMOMETPUHHIX MOKA3HWKIB, AKa BKlO4ana Macy i AOBXUHY Tina, inaeke macu Tina (IMT), npoBeAeHO 3 ypaxyBaHHAM
Biky Ta cTaTi. 3anexHo Big 3HadveHb IMT fjTer noaineHo Ha Tpy rpynn: 1-wa — AT 3 Macoto Tina, Wo BignoBiaae Biky Ta ctati; 2-ra — aitu
3 HaAMIPHOIO Macoto Tina; 3-1a — AiTh 3 OXUPIHHAM. CTaH 0COBUCTICHOI Ta CUTYaTVBHOI TDMBOXHOCTI OLIIHEHO 3a AOMOMOrO ONUTYBaNbHMKa
Cninbeprepa—XaHina.

PesynbraTtn. Y Aitell 3 OXMpiHHAM cepef KOMOPOIaHKX 3aXBOpioBaHb YacTille sycTpivanucs GiniapHa avckinesis (14,28%), aptepianbHa
rineptexsia (10,52%). Indekuji wkipn BiaMidannca B 4% nionitkie, SK i CUHAPOM OOCTPYKTMBHOMO anHoe nifd, vac cHy — 2%. Y A0CniaXyBaHMX
rpynax giter piBeHb TOMBOXHOCTI 3POCTaB NPOMOPLIMHO A0 CTYNeHs 30iblueHHs macu Tina. OCoOUCTICHA TPUBOXHICTb Y AITeN 3 OXVPIHHAM
LLOA0 KOHTPOSMIO BiA3HaYanacs Ha BULLOMY piBHi — BianosigHo 50,141,041 30,27+0,98 (x2=49,9; p=0,0001). CuTyaujiiHa TpUBOXHICTb TakoX
niaByILLYBanNacs B rpyni Aitein 3 OXMPIHHAM, ane BiAMIHHOCTI Oynv BUPaXeHi MeHLoo Mipoto — 38,94+0,74 i 33,91+0,93 (¢2=5,49; p=0,019).
BucHoBku. OTprMaHi pesynstary ceiadars Npo AOUNbHICTb NOAANBLIONO BMBYEHHS NCUXOEMOLLIMHOIO CTaHy Ta AKOCTI XMTTS AiTel 3 HaaMip-
HOIO MaCOI0 Tifla 11 OXMPIHHAM 009 IHAMBIAYAIbHOTO NCYXOA0MYHOMO CYNPOBOY Ta KOPEKLi NCUXOEMOLLIMHX PO3NagjB.

JlocnigxeHHa BMKOHAHO BIAMOBIAHO OO0 NpuUHUMNIB [enbCiHCbKOI aeknapauii. [1poTokon AO0CAIOXEHHS yxBaneHO JlokanbHUM ETUYHUM
KOMITETOM 3a3Ha4eHOi B pOOOTI yCTaHOBW. Ha NpOBEAEHHA AOCAIAXEHb OTPUMAHO IHPOPMOBaHY 3roay NauiEHTIB.

ABTOPY 3a4BASIOTE NMPO BIACYTHICTL KOHMNIKTY IHTEPECIB.

KniouoBi cnoBa: ocoOMCTICHA TPMBOXHICTb, CUTYaLLIiHA TPMBOXHICTb, AiTW, OXMDIHHS.

Introduction
verweight and obesity are defined as patho-
logical or excessive accumulation of fat that

or obese has more than quadrupled worldwide,
from 4% to 18.5%, and is reaching alarming levels
in many countries [3,4,7,11]. The prevalence of

poses a health risk. This is a multifactorial disease
caused by improper nutrition, insufficient phy-
sical activity, sedentary behavior, psycho-social
factors, medications, endocrine disorders, mono-
genic diseases/genetic syndromes. The prevalence
of childhood obesity is reaching alarming levels
in many countries and is an urgent and serious
problem. One in three children is overweight and
one in ten is obese — this is European statistics.
Between 1975 and 2016, the proportion of children
and adolescents aged 5 to 19 who are overweight

obesity in the United States was 12.7% among chil-
dren aged 2 to 5 years, 20.7% among children aged
6 to 11 years, and 22.2% among children aged 12
to 19 years [4]. According to the results of the ana-
lysis of the dynamics of obesity prevalence, as well
as the levels of the incidence of obesity among the
child population in Ukraine over the past decades,
a significant increase in the prevalence of obesi-
ty was established both among the entire child
population (by 1.6 times) and in its various age
groups. The highest rates of growth are observed
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in the age group of children 15-17 years old — by
3 times [15,18]. Conditions associated with obesity
include high blood pressure, high cholesterol,
type 2 diabetes, breathing problems such as asthma
and sleep apnea, and joint problems [9,13].

Obesity develops due to a combination of expo-
sure to the child’s unhealthy environment and bio-
logical factors and leads to inadequate behavioral
responses. Most researchers believe that children
with excessive body mass and obesity have psycho-
logical and behavioral disorders, and poor ability
for social adaptation [14]. They are more egocen-
tric, less obedient and more irritable and have low
self-esteem. A child’s emotional state significantly
affects their eating behavior, and food receptivity
is positively correlated with emotional problems
and body mass index (BMI) [17]. All this indicates
that the psychological state of obese children plays
an important role in the formation of eating ha-
bits and behavioral reactions. Currently, the details
of the connection between obesity and psy-
cho-emotional disorders in children, including
anxiety, have not been sufficiently studied. Anxi-
ety as an emotion is characteristic of all people and
is necessary for the optimal adaptation of a per-
son to the surrounding world. On the other hand,
anxiety as a part of a person’s personality is a vio-
lation of their personal development and interferes
with a full life in society. Obesity in childhood leads
to some psychological and social complications,
which primarily include the formation of psycho-
logical stress, low self-esteem, body dissatisfaction,
depression, the appearance of suicidal thoughts,
loss of control over eating, unhealthy and extreme
behavior concerning weight control, disruption of
social relationships, stigmatization and reduction
of health-related quality of life [16]. According to
literature data, mental disorders are recorded in
40.6% of obese children, in the structure of which
anxiety disorders predominate [8]. Correction of
the identified features, along with lifestyle chang-
es, should become an integral part of the complex
non-pharmacological methods of obesity therapy.

The purpose of the study — to determine the
level of personal and situational anxiety in over-
weight and obese children for individual psycho-
logical support and correction of psycho-emotional
disorders.

Materials and methods of the research

The research was carried out in secondary
schools of Odesa. 153 adolescents aged 12—17 years
were included in the study: 72 girls (47.06%)

62

and 81 boys (52.94%), average age 15+1.4 years.
First, anthropometric indicators were assessed:
body weight and length, body mass index (BMI)
calculation, the assessment was carried out tak-
ing into account age and gender. According to
the evidence-based clinical guideline <«Obesi-
ty in children» and the standards of medical care
«Obesity in children» (2022), obesity was deter-
mined based on BMI of more than 95 percentiles,
and overweight based on a BMI of more than
85 percentiles [13]. The study was conducted fol-
lowing Good Clinical Practice standards and the
principles of the Declaration of Helsinki. The study
protocol was approved by the Local Ethics Com-
mittee of the Odesa Regional Children’s Clinical
Hospital (ORCCH). Written informed consent
was obtained from all 153 participants before inclu-
sion in the study. BMI assessment made it possible
to distinguish 3 groups of teenagers: the Group 1 —
with normal body weight, 47 people (30.71%);
the Group 2 — overweight, 50 teenagers (32.68%);
the Group 3 — with obesity, 56 people (36.61%).

The level of personal and situational anxiety
was assessed using the questionnaire survey (Spiel-
berger—Khanin test). All respondents filled out
the Spielberger—Khanin questionnaire in comfor-
table conditions in the presence of teaching staff.
The questionnaire consists of 40 questions: 20 ques-
tions characterize situational anxiety, and 20 ques-
tions characterize personal anxiety. The respondents
were asked to answer questions and indicate how
they feel at the moment (questions 1-20) and how
they usually feel (questions 21-40). Each answer
was evaluated depending on the selected statement
in 1, 2, 3, and 4 points. The level of situational anxi-
ety was calculated according to the formula:

SA=Ycn-Zco+50,

where SA is an indicator of situational anxi-
ety; Zsp — the sum of points for direct questions
(3,4,6,7,9, 12, 14, 15, 17, 18); Zso is the sum of
points for oppositely polar questions (1, 2, 5, 8, 10,
11,13, 16, 19, 20).

To calculate the level of personal anxiety, the
formula was used:

PA=Xop-Xoz+35,

where PA is an indicator of personal anxiety; Zop is
the sum of points for direct questions (22-25, 28, 29,
31, 32, 34, 35, 37, 38, 40); Zoz is the sum of points for
oppositely polar questions (21, 26, 27, 30, 33, 36, 39).

In the general interpretation of indicators, the
following approximate anxiety scores were used:
low — up to 30 points inclusively, moderate —
31-44 points, and 45 and more — high [10].
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Statistical data analysis was carried out using
packages STATISTICA 12.0, MedCalc 20.0,
Microsoft EXCEL 2003 with AtteStat 12.5
integration, and SISA online calculator (Simple
Interactive Statistical Analysis — https://www.
quantitativeskills.com/sisa/). Average sample
values of quantitative traits are given in the text
as M*m, where M is the selective average, and m
is the error of the average. Proportions
(percentages) are presented with 95% confidence
intervals (CI). The study of the relationship
between pairs of discrete qualitative features was
carried out using the analysis of paired tables of
connectivity, where the values of Pearson’s Chi-
square statistic (x2) and the achieved level of
significance (p) were evaluated. One-way ANOVA
was used to assess the significance of the difference
between the means in the comparison groups.

Results of the research and discussion

A thorough medical and family history was cri-
tical to the assessment of obesity in children, Family
history included information on obesity, bariatric
surgery, type 2 diabetes, gestational diabetes,
dyslipidemia, hypertension, nonalcoholic fatty
liver disease, cirrhosis, sleep apnea, death from
myocardial infarction, stroke. The main causes of
overweight and obesity in the subjects were found
to be an increased intake of energy-dense foods that
are high in fat and sugars n=74 (69.8%), physical
inactivity n=32 (30,4%), which is most often asso-
ciated with sedentary behavior n=26 (24.5%), and
individual’s genetic background — increased body
weight in one or two parents n=49 (46.2%).

Biliary dyskinesia was the most common comor-
bidity in children from the Group 3 (14.28%; 95%
CI14.91-23.08%), and from the Group 2 (10%; 95%
CI 1.68-18.31%). Arterial hypertension was noted
in 10.52% (95% CI 2.8-19.19%) of children from
the Group 3 and 4% (95% CI -1.43-9.43%) from
the Group 2. Also, in children from the Group 2,

skin infections — 4% (95% CI 1.43-9.43%), ob-
structive sleep apnea syndrome 2% (95% CI 1.88—
5.88%). Diabetes mellitus was recorded in 5.35%
(95% CI -0.7-10.7%) of the interviewed chil-
dren from the Group 3. There were no cases of
diabetes mellitus in children from the Group 2.
Endocrine pathology (polycystic ovary syndrome,
hyperandrogenism) were ruled out in pubescent
children from the Group 3, short stature, and low
growth rate. Genetic testing was indicated for
patients with extremely severe obesity, as well as
with clinical evidence of genetic obesity syndromes
and/or a family history of extreme obesity.

All children and adolescents from the Groups
2 and 3 were recommended family-oriented life-
style modification, which contribute to the re-
duction of BMI (healthy diets, regular physical
activity, changes in sedentary behavior). Control
of therapy was carried out according to BMI,
systolic blood pressure, the level of triglycerides
and high-density lipoproteins in blood serum.

When studying the state of anxiety in adoles-
cents using the Spielberger—Khanin scale, a high
level of personal anxiety was noted in children
from the Group 2 in 24.0%, and from the Group
3in 73.2% of cases (Table 1). In the Group 1 chil-
dren, a high degree of anxiety was found in 2.1%.
Among adolescents from the Group 3, compared to
controls, the indicator of a high level of personal
anxiety differed statistically significantly and was
equal to 2=49.9, p=0.0001.

Personal anxiety characterizes a persistent
tendency to perceive a wide range of objectively
safe situations as threatening, and to react to such
situations with a state of anxiety. This is a stable in-
dividual characteristic of a person’s degree of sus-
ceptibility to various stressors. Very high personal
anxiety is directly correlated with the presence
of neurotic conflict, emotional and neurotic distur-
bances and with psychosomatic diseases. Teena-
gerswith a high level of personal anxiety are charac-

Table 1
The level of personal anxiety in children with obesity, overweight and control group
Obesity Overweight Control
Level of personal n=56 n=50 n=47
anxiety N % (95% Cl) % (95% Cl) N % (95% Cl)
1.78 24.00 38.29
Low 1 (-1.66-5.66) 121 (12.16-35.83) 18 (24.12-51.87)
25.01 52.00 59.58
Moderate 14 (13.65-36.34) 26 | (38.15-65.84) 28 (45.99-74.00)
. 73.21 24.00 2.13
High 4 (61.37-84.62) 121 (12.16-35.83) 1 (-2.00-6.00)
Average level of anxiety * *
in the group 50.1£1.04 36.98+0.99 30.27+0.98
Note: * — Statistical significance of differences with indicators of the control group p<0.05.
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The level of situational anxiety in children with obesity, overweight and the control group fuble 2
Level of s!tuational o,?:gisty Ovir:,rc_'e(i)ght c::zt;?l
anxiety N % (95% Cl) N % (95% Cl) N % (95% Cl)
Low 9 (9.5230.47) B | (13843819 19 (25,99 44.00)
Moderate 36 (51 .4?5427%.57) S (48.563—%%.45) 2 (40.75?4%%.22)
High 1l 64256) 6 (2.95-2100) 2 (16-96)
ﬁvtehrg%%%e' of anxiety 38.94+0.74* 34.62+0.9 33.91+0.93

Note: * — Statistical significance of differences with indicators of the control group p<0.05.

terized by depressed mood, low level of self-con-
trol, emotional tension, stubbornness and aggres-
siveness, which creates problems in communicat-
ing with others. Emotional tension is a chronic
stress factor that contributes to the development
of food addiction [8].

When assessing situational anxiety, a high
level was noted in adolescents from the Group 2
in 12.0%, from the Group 3 in 16.1% of cases, com-
pared to adolescents with normal body weight, in
which high the level of anxiety was found in 4.3%
(Table 2). Among adolescents from the Group 3,
compared to control, the indicator of a high level
of situational anxiety also differed statistically sig-
nificantly and was equal to y2=5.49, p=0.019.

Situational anxiety (reactive anxiety) is cha-
racterized by subjectively experienced emotions:
dynamic tension, anxiety, preoccupation, and ner-
vousness. This state occurs as an emotional reac-
tion to a stressful situation (situational inability of
a person to cope with the requirements of a specific
task and/or expectations of a partner, fear of ne-
gative evaluation or aggressive reaction, percep-
tion of an unfavorable attitude towards oneself)
and differs in intensity [10]. The measure of sit-
uational anxiety is a kind of one-moment «slice»
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Fig. The result of one-way ANOVA in the graphic display of anxiety
indicators in the studied groups of children
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of an individual’s emotional state, its level chang-
es over time depending on how much a person per-
ceives their environment as dangerous or threaten-
ing. Very high reactive anxiety causes impaired at-
tention, and sometimes impaired fine coordination.

Thus, anxiety as an emotional discomfort as-
sociated with the expectation and anticipation of
unpleasant experiences or danger is characteristic
of a significant part of children with excess body
weight and obesity. The importance of assess-
ing the level of anxiety is related to the fact that
it can be considered an indicator of a «pre-neuro-
tic state» and an indicator of behavioral disorders,
such as antisocial and addictive behavior. Anxiety
also affects the success of schoolchildren’s educa-
tional activities: it is more difficult for anxious chil-
dren to achieve their goals, to demonstrate their
knowledge and skills. Severe anxiety significantly
affects daily life, the type and nature of nutrition,
determining changes in body weight [1].

Usually, indicators of personal and situa-
tional anxiety are related to each other: in children
with high indicators of personal anxiety, situa-
tional anxiety in similar situations increases
and manifests itself to a greater extent. Our data
confirm this connection (Fig.).

A moderate degree of personal anxiety was
found in adolescents with normal body weight
(the Group 1) in 59.58% (n=28), with excess body
weight (the Group 2) in 52% (n=26) of patients,
and in 25.01% (n=14) in the group with obesity
(the Group 3). A low level of anxiety was noted in
adolescents from the Group 1 in 38.29% (n=18),
from the Group 2 in 24% (n=12) of cases, while
in adolescents from the Group 3, a low level of
personal anxiety occurred only in 1 (1.78%) child.
The coefficient of variation of variance analysis
when comparing groups of personal anxiety was
equal to F=112.03, p<0.0001 (Table 1, Fig.).

A moderate degree of situational anxiety was
found in 55.32% (n=26) of adolescents from the
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Group 1, from the Group 3 in 64.28% (n=36), and
in the group of adolescents from the Group 2 in 62%
(n=31) cases. A low level of situational anxiety was
diagnosed in adolescents from the Group 3in 19.64%
(n=9), in adolescents from the Group 1 in 40.42%
(n=19), and from the Group 2 in 26% (n=13) cases.
The coeflicient of variability of the variance analysis
when comparing groups of situational anxiety was
equal to F=13.57, p<0.001 (Table 2, Fig. 1).

High anxiety prevents patients from abandoning
an unhealthy lifestyle and eating habits, which
significantly hinders success in reducing body weight.
The obtained results correspond to international data
on changes in the psycho-emotional state of children
with chronic diseases [2,12].

The prospects for further research are the
development of an algorithm for improving the
quality of life of children with overweight and
obesity on the basis of an assessment of the psycho-
emotional state, psychological support, correction
of psycho-emotional disorders and the formation
of a healthy lifestyle.
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In order to prevent the possible debut of a
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distress, as well as improve the quality of life, it is
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psychogenic disorders in the group of teenagers
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