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Abstract
Background: Health-related quality of life (HRQL) and emotional functioning are important parameters of weight-loss 

motivation. The aim of this study was to identify the association between emotional/personal characteristics and HRQL in 
adolescents with overweight and obesity.

Methods and Results: Our cross-sectional case-control study included 172 adolescents: 19 of them overweight, 67 obese, 
and 86 healthy. We measured anthropometry and performed a psychological examination (PedsQL 4.0, The State-Trait Anxiety 
Inventory, Buss-Durkee Hostility Inventory, and Personality inventory Mini-SMIL). Negative correlations prevailed between 
PedsQL scales and psychological traits of healthy adolescents: increases in anxiety, covert anger, and depression were associated 
with a decrease of HRQL (Total Scale Scores, Psychosocial Health Score, Physical Health Score, and Emotional, Social and 
School functioning). The psychological impairment (Irritability, Resentment, Guilt, Covert anger) positively correlated with a 
change in HRQL (Total Scale Scores, Psychosocial Health Score, and Physical Health Score) in obese adolescents.

Conclusion: Obese adolescents had an inadequate association between HRQL and emotional state: the accumulation of 
anxiety and aggression was accompanied by an increase in HRQL. These difficulties can be a barrier to having treatment and 
weight-loss motivation.(International Journal of Biomedicine. 2020;10(4):442-447.) 
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Introduction
Childhood obesity is one of the most prevalent 

health problems; it is associated with a high risk of obesity 
outcomes,(1) including a decrease in psychological well-being. 
It has been established that there is an association between 
children’s overweight/obesity and some mental health 
problems, including anxiety,(2-4) aggression and depression,(5,6) 

dissatisfaction with the body,(7,8) low self-esteem,(9) and some 

behavioral problems.(10) Moreover, previously we have found 
that obesity in adolescents is associated with decreased HRQL 
scores.(11)

HRQL is an important parameter of well-being, because 
being obese creates psychological stress for children. It has 
been established that severely obese children and adolescents 
have lower HRQL than children and adolescents who are 
healthy and that they have a quality of life similar to those 
diagnosed with cancer.(12) Usually, a specific level of HRQL is 
described in groups of obese and healthy children.(13) A number 
of studies have shown the relationship between emotional 
disorders and HRQL in adult obese patients,(14) but we have 
not found data about a relationship between emotional traits 
and HRQL in rural adolescents with overweight and obesity. 
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Because an emotional eating style can contribute to 
psychological problems and can play a considerable role in 
increased appetite,(15) it is important to know the emotional 
status of adolescents with overweight and obesity. We suggest 
that adequate perception of weight, well-being, and emotional 
functioning determines the motivation to lose weight. We do 
not exclude that obesity contributes to psychological problems, 
but in this study, we consider a model of externalizing 
behavioral problems, which indicates that emotional and 
personal problems might foster weight gain.(16) 

Thus, the hypothesis for our study: Emotional status is 
associated with the HRQL in overweight and obese adolescents; 
namely, emotional problems may deform the perception of 
well-being and illness, hence reducing the motivation to lose 
weight. In this regard, the aim of this study was to identify the 
association between emotional/personal characteristics and 
HRQL in adolescents with overweight and obesity.

Materials and Methods
Study design
We conducted a cross-sectional case-control study of 

adolescents living in rural areas of the Republic of Buryatia 
(RB) within an annual medical examination. A total of 
1,456 adolescents (11-17 years) were surveyed by the 
continuous sampling method. Each adolescent was given 
an anthropometric examination that included linear growth, 
height, BW, BMI. According to the results of the examination, 
overweight and obesity were diagnosed in 86 adolescents. To 
achieve the purpose of the study, a control group of adolescents 
with normal weight was formed from the same population 
sample, comparable in age and sex (n=86). Thus, the analyses 
included a total of 172 subjects.

Criteria for inclusion in the study were: 1) subjects aged 
between 11 and 17 years; 2) voluntary informed consent of 
adolescents over 15 years old, parents/legal representatives of 
adolescents to participate in the study. Exclusion criteria for the 
study were: 1) weight deficit (BMI z-scores <5th percentile); 
2) patients or their parents unable to provide the requested 
information. The study was performed in the territory of 9 out 
of 15 municipal areas of the RB. Participants were recruited 
from all adolescents (continuous sampling) who had passed 
the annual scheduled medical examination.

Procedures and measures
This study included measurement of such anthropometric 

parameters as linear growth, height, BW, BMI. BW was 
considered excessive with a BMI>85th percentile of distribution 
for a given sex and age, obesity was established with BMI>95th 
percentile. BMI values were reformed using BMI z-scores. 
Height and weight parameters of participants were evaluated 
using reference values of the WHO AnthroPlus calculator. 

Psychological assessment of the protocol research was 
performed in a group format in the classroom. Each adolescent 
was asked to complete the following questionnaires:

1.The State-Trait Anxiety Inventory (STAI) – the 
Russian version, adapted by Khanin.(17) The Trait and State 
scales measure trait and situational anxiety, respectively. 

2. Buss-Durkee Hostility Inventory (BDHI) – the 

Russian version adapted and standardized by Khvan et al.(18) 

The BDHI is a 75-item, self-report inventory intended to 
measure aspects of anger/hostility and aggression. The BDHI 
comprises subscales labeled Assault, Indirect, Irritability, 
Negativism, Resentment, Suspicion, Guilt, and Verbal 
aggression. As a result, two factors are analyzed: Covert 
anger/Neurotic aspects of hostility (Suspicion+Resentment) 
and Overt anger/Behavioral-expressive aspects of hostility 
(Indirect+Assault+Verbal).

3. Personality inventory Mini-SMIL consists of 65 
questions and assesses different personality traits.(19)  The Mini-
SMIL is made up 10 subscales, which are a result of answering 
certain questions on the test: Scale 1 (Hypochondria), Scale 2 
(Depressive symptoms), Scale 3 (Emotional and vegetative 
instability), Scale 4 (Ambitiousness and irritability), Scale 5 
(Masculinity-Femininity), Scale 6 (Stubbornness: suspiciousness, 
paranoia), Scale 7 (Anxiety), Scale 8 (Odd thinking, social 
alienation), Scale 9 (Level of excitability, hypomania), and Scale 
0 (Introversion). 

4. HRQL was measured by using the validated Pediatric 
Quality of Life Inventory 4.0 Generic Core Scales (PedsQL).(20) 

The PedsQL is a 23-item age-specific survey. This questionnaire 
assesses physical, emotional, social, and school functioning, 
from which total, physical, and psychosocial health summary 
scores are derived. 

The study was carried out in compliance with Ethical 
Principles for Medical Research Involving Human Subjects, 
Adopted by the 18th WMA General Assembly, Helsinki, 
Finland, June 1964, and amended by the 64th WMA General 
Assembly, Fortaleza, Brazil, October 2013. The study was 
approved by the Ethics Committee of the Scientific Center for 
Family Health and Human Reproduction Problems. Written 
informed consent was obtained from each patient.

Statistical analysis was performed using STATISTICA 
6.1 software (Stat-Soft Inc., USA). The normality of 
distribution of continuous variables was tested by one-sample 
Kolmogorov-Smirnov test. Baseline characteristics were 
summarized as frequencies and percentages for categorical 
variables and as mean±standard deviation (SD) for continuous 
variables. Multiple comparisons were performed with one-way 
ANOVA with Tukey’s pairwise comparisons. The frequencies 
of categorical variables were compared using Pearson χ2 
Spearman’s rank correlation coefficient was calculated to 
measure the strength and direction of the relationship between 
two variables. A probability value of P<0.05 was considered 
statistically significant.

Results
Table 1 displays the demographic and anthropometric 

data of adolescents with normal BW, overweight, and obesity. 
There were significant differences between adolescents with 
normal BW, overweight, and obesity with regard to weight, 
BMI, and z-scores BMI. All these indicators were most high 
in adolescents with obesity. 

Table 2 shows the mean scores on the scales of 
psychological questionnaires for adolescents. Only two 
scales of personality inventory Mini-SMIL were significantly 
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different: the Scale 5 score was less in obese adolescents 
than in adolescents with normal BW. The Scale 0 score was 
lower in a group of overweight adolescents than in healthy 
adolescents. The scores of other scales and subscales did not 
significantly differ.

Table 3 demonstrates HRQL by PedsQL for adolescents. 
After assessing the differences between the 3 groups, we 
carried out a pairwise comparison. There were no significant 
differences in the level of PedsQL scales between adolescents 
with overweight and normal BW and obesity. The scores 
of Total HRQL and other subscales, except for Emotional 
functioning, were significantly lower for obese adolescents 
than for adolescents with normal BW. 

Correlations between HRQL and psychological features 
in adolescents with different weight category

Spearman correlations between PedsQL scores and 
psychological parameters of the normal weight, overweight 
and obese adolescents are reported in Table 4. Opposite 
tendencies of these correlations were identified in groups with 
different BW. 

Negative significant correlations prevailed between 
PedsQL scales and psychological features in adolescents 
with normal BW. For example, all summary scales, such as 
Total Scale Scores, Psychosocial Health Score, and Physical 
Health Score are associated with BDHI-Resentment, BDHI-
Suspicion, BDHI-Covert anger, STAI-state subscale, and 
STAI-trait subscale. Besides, these PedsQL Summary Scales 
are correlated with such Mini-SMIL scales as Scale 2, Scale 
4, Scale 6, Scale 7, Scale 8, and Scale 0. Thus, an increase 
in anxiety, covert anger, resentment, depressive symptoms, 
introversion, and other features are associated with a decrease 
in the subscales of HRQL (Total Scale Scores, Psychosocial 
Health Score, Physical Health Score, and Emotional, Social 
and School functioning)  in adolescents with normal BW.

The STAI-trait subscale is significantly correlated 
(inverse association) with the Physical Health Score (r=-
0.714). An increase in BDHI (Negativism) is associated with 

an increase in Psychosocial Health Score (r=0.501). The 
Mini-SMIL Scale 9 is protective in relation to Physical Health 
Score. In this way, the direction of correlation in overweight 
patients is changing. These changes are not very pronounced, 
but are statistically significant.

Table 1.
Demographic and clinical features for adolescents with normal 
BW, overweight, and obesity 

Variable Normal BW
 (1)

Overweight 
(2)

Obesity 
(3) P-value

Age, yrs 14.11±1.78 13.73±2.23 13.89±1.85 0.6321

Boys, n (%) 48 (55.56) 10 (52.63) 46 (68.66) 0.150

Height, cm 161.55±9.77 162.87±9.05 163.1±12.27 0.6566

Weight, kg 52.33±9.71 62.92±11.93 78.97±15.86
P=0.0000
P1-2=0.0034
P1-3=0.0000
P2-3=0.0000

BMI, kg/m2 19.91±2.47 23.71±3.05 29.42±3.67
P=0.0000
P1-2=0.0000
P1-3=0.0000
P2-3=0.0000

z-scores BMI,  0.07±0.64 1.50±0.36 2.51±0.55
P=0.0000
P1-2=0.0000
P1-3=0.0000
P2-3=0.0000

Table 2. 
Scores on psychological measures for adolescents with normal BW, 
overweight, and obesity 

Psychological 
subscales

Normal BW 
(1)

Overweight 
(2)

Obesity
 (3) P- value

STAI-state subscale 38.68±9.93 36±7.52 39±1.41 0.2961
STAI-trait subscale 40.88±10.54 41.86±7.95 41.5±13.44 0.9174
BDHI (Assault) 4.75±2.19 4.61±1.88 4.94±2 0.7768
BDHI (Indirect) 3.68±1.62 3.56±1.98 3.87±1.53 0.6791
BDHI (Irritability) 4.71±2.27 4.28±2.49 4.28±2.22 0.4656
BDHI (Negativism) 2.35±1.3 2.47±1.12 2.6±1.35 0.5006
BDHI (Resentment) 3.7±2 3.78±1.35 3.7±1.66 0.9837
BDHI (Suspicion) 4.7±1.83 5.06±2.33 4.85±1.51 0.6937
BDHI (Guilt) 5.8±2.08 6.44±1.42 6±2.13 0.4508
BDHI 
(Verbal
aggression)

5.89±2.43 6.67±2.05 6.02±2.52 0.4496

BDHI (Covert anger) 8.33±3.25 8.83±2.9 8.22±2.5 0.7266
BDHI (Over
anger) 15.19±5.25 15.56±3.82 15.01±5.48 0.9184

Mini-SMIL Scale 1 55.74±10.78 58.33±11.93 55.85±6.7 0.5491
Mini-SMIL Scale 2 54.26±10.78 51.67±11.93 51.71±9.46 0.2761
Mini-SMIL Scale 3 57.96±9.84 59.17±9 55.85±9.48 0.2690
Mini-SMIL Scale 4 65.19±9.9 62.5±12.15 64.63±9.77 0.5771

Mini-SMIL Scale 5 60.76±9.87 55±13.82 55.37±9.51
P=0.0026
P1-2=0.0705
P1-3=0.0042
P2-3=0.9894

Mini-SMIL Scale 6 60.69±13.9 62.5±14.85 61.46±12.95 0.8536
Mini-SMIL Scale 7 58.33±12.93 53.33±11.55 58.53±13.52 0.2770
Mini-SMIL Scale 8 62.22±14.75 55±14.46 60.24±13.71 0.1355
Mini-SMIL Scale 9 75.46±12.78 78.33±10.3 79.27±11.49 0.1428

Mini-SMIL Scale 0 59.07±14.37 48.18±8.74 53.29±13.58
P=0.0017
P1-2=0.0052
P1-3=0.0262
P2-3=0.3181

Table 3. 
Total and Subscales Scores PedsQL for adolescents with normal 
BW and obesity 

PedsQL subscales Normal BW
(n=86)

Obesity
(n=67) P-value 

Physical health score 86.31±13.93 80.6±17.38 0.0255
Psychosocial Health Score 78.43±13.03 72.54±13.79 0.0076
Emotional functioning 72.66±17.64 68.43±17.52 0.1420
Social functioning 87.55±13.71 80.52±15.91 0.0039
School functioning 75.06±17.14 68.66±16.27 0.0205
Total Scale Score 81.18±11.95 75.34±14.04 0.0062
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The changes in psychological functioning positively and 
significantly correlate with change in HRQL in adolescents 
with obesity. For example, Total Scale Scores, Psychosocial 
Health Score, Physical Health Score are associated with BDHI 
(Resentment), BDHI (Guilt), BDHI (Covert anger). Besides, 
a negative significant correlation has been found between 
Psychosocial Health Score and the Mini-SMIL Scale 9. Thus, 
we detected the opposite direction of associations between 
psychological features and HRQL in adolescents with obesity, 
compared with adolescents with normal BW. 

In the first stage of this study, we found that obese 
adolescents differ from healthy peers in the way their interact 
with society: They are more masculine and aggressive. 
Moreover, obese adolescents are more extroverted than 
overweight adolescents. Our results are in good agreement with 
the results of other researchers who identified that extraversion 
is associated with obesity in children.(21) Behavioral differences 
between introverts and extroverts are associated with self-
regulation of excitation.(22) Particularly, more introverted 
individuals tend to control and reduce excitation levels, while 

Table 4. 
Spearman’s correlation coefficients between PedsQL scores and BDHI, STAI, Mini-SMIL scores 

Total Scale Score PhH score PsH Score EF SoF SchF
Adolescents with normal BW

BDHI
 (Assault) 0.151 -0.14 0.127 0.098 0.180* 0.046

BDHI (Irritability) -0.212* -0.208* -0.162 -0.225* -0.016 -0.13
BDHI (Resentment) -0.247* -0.254^ -0.192* -0.249* -0.182* -0.09
BDHI (Suspicion) -0.247* -0.177* -0.22* -0.224* -0.145 -0.214*
BDHI (Guilt) -0.213* -0.15 -0.193* -0.273^ -0.126 -0.109
BDHI
(Covert anger) -0.296^ -0.242* -0.263^ -0.304^ -0.178* -0.189*

STAI-state subscale -0.431^ -0.302^ -0.459^ -0.447^ -0.35^ -0.304*
STAI-trait subscale -0.414^ -0.276^ -0.446^ -0.428^ -0.342^ -0.336^
Mini-SMIL, 
Scale 1 -0.22* -0.247* -0.156 -0.212* -0.207* 0.025

Mini-SMIL,  
Scale 2 -0.363^ -0.31^ -0.354^ -0.326^ -0.272^ -0.288^

Mini-SMIL,
Scale 4 -0.258* -0.224* -0.211* -0.191 -0.062 -0.259*

Mini-SMIL, 
Scale 6 -0.221* -0.216* -0.21* -0.206* -0.077 -0.166

Mini-SMIL, 
Scale 7 -0.342^ -0.27* -0.321^ -0.341^ -0.23* -0.173

Mini-SMIL, 
Scale 8 -0.302^ -0.2* -0.289^ -0.278^ -0.188 -0.184

Mini-SMIL, 
Scale 0 -0.276^ -0.295^ -0.241* -0.255* -0.238* -0.105

Adolescents with overweight
BDHI (Negativism) 0.444 0.462 0.501* 0.546* 0.342 0.267
STAI-trait subscale -0.605 -0.714* -0.236 -0.271 -0.676 -0.333
Mini-SMIL,
Scale 9 0.406 0.588* 0.335 0.297 0.468 0.436

Adolescents with obesity
BDHI (Irritability) 0.331* 0.064 0.35* -0.092 0.424^ 0.125
BDHI (Resentment) 0.36* 0.332* 0.369* 0.251 0.371* 0.126
BDHI (Guilt) 0.355* 0.35* 0.392* 0.221 0.432^ 0.228
BDHI 
(Covert anger) 0.357* 0.326* 0.384* 0.212 0.375* 0.274

Mini-SMIL,
Scale 9 -0.231 -0.178 -0.311* -0.129 -0.301 -0.287

PhH, Physical Health; PsH, Psychosocial Health; EF, Emotional Functioning; SoF, Social Functioning; SchF, School Functioning;
*- Spearman’s correlation P<0.05; ^- Spearman’s correlation P<0.005.
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extroverts can further increase their arousal level through 
food intake.(23) The main idea in the concept of self-regulation 
is the ability to distinguish impulses, as well as to control 
behavior in a negative situation, and to follow rules or suppress 
immediate desires, and finally to delay gratification.(24,25) In 
this way, psychological and emotional disorders and obesity 
have a common genetic basis, consisting in the regulation of 
monoamines and peptides, including serotonin, norepinephrine, 
dopamine, and corticotropin-releasing hormone.(26)

The second objective of this study was to identify 
HRQL differences in adolescents with different body weight. 
Our results show that only HRQL in the domain of Emotional 
functioning did not significantly differ between obese and 
healthy adolescents. Our data are consistent with the results of a 
study in Kuwait.(27) However, other studies conducted on urban 
children have shown a decrease in all domains of HRQL in 
obese adolescents, in comparison with healthy adolescents.(28,29) 

According to our results, the HRQL decreases in adolescents 
with obesity, but not in those who are overweight. Consequently, 
a large increase in BW significantly reduces HRQL, which is 
consistent with data  found in the literature.(12) 

The third, and main, aim of this study was to identify 
the relationship between psychological features and HRQL 
in obese, overweight, and healthy adolescents. Negative 
significant correlations prevailed between PedsQL scales and 
psychological features in healthy adolescents. An increase in 
Anxiety, Covert anger, Resentment, Depressive symptoms, 
and Introversion was associated with a decrease in the 
subscales of HRQL (Total Scale Scores, Psychosocial Health 
Score, Physical Health Score, Emotional, Social and School 
functioning) in healthy adolescents. Comparable results were 
obtained in a group of overweight adolescents.

Meanwhile, in obese adolescents, the direction of 
correlation is changing in the opposite direction. The rise in 
aggression parameters positively correlated with changes in 
Total Scale Score, Psychosocial Health Score, and Physical 
Health Score. The level of excitability negatively correlated 
with Psychosocial Health Score; consequently, the level of 
excitability can be a protector from psychosocial functioning 
dissatisfaction. The process of false quality of life assessing 
occurs through the negative evaluation of one’s own emotions 
and wrong assessment of the behavior and emotions of other 
people. The direct association between the accumulation 
of aggressive emotions and the increase in HRQL might be 
the result of errors in the evaluation and understanding of 
one’s own emotions and failure. Incorrect interpretation of 
their own emotions does not allow adolescents to understand 
the psychological causes of eating disorders. This fact can 
significantly distort the awareness of the psychological causes 
of increased appetite and reduce the motivation for weight loss.

Several factors increase the strength of our results: 
the analysis of a general population sample of obese and 
overweight adolescents living in rural areas of the RB; the 
use of well-validated psychological questionnaires; the high 
participation rate, which minimizes sample selection bias. 
However, there are several limitations of this study, which 
should be noted. First, we analyzed a non-clinical sample of 
healthy, overweight, and obese children, except for a clinical 

sample of severely obese patients seeking treatment in a 
specific department. A sample of severely obese patients has 
more complicated pathologies, including greater psychological 
distress and more eating disorders. Further research is needed 
to examine all these categories of adolescents with different 
BW in order to identify the dynamics of HRQL, psychological 
and psychopathological changes, and their interactions 
depending on extreme weight gain in adolescents. Second, we 
have not analyzed the parents’ version of PedsQL, which is 
filled out by the parents. An analysis of the parents’ perception 
of the obese adolescent’s quality of life might complete our 
knowledge about parental attitudes to childhood obesity in a 
population. Third, the cross-sectional design does not allow 
for making predictions and it will be important to conduct a 
longitudinal study of the relationship between emotions and 
HRQL.

Despite these limitations, our study confirms the close 
relationship between a psychological statement and HRQL 
in obese adolescents. Based on the present findings, we 
suggest a more direct focus on the study of obese adolescent’s 
psychological and emotional characteristics, or a need for 
understanding the reasons for aggression and coping behavior 
to improve the emotional well-being, quality of life, and 
motivation to lose weight. If psychological problems are 
a barrier to having recommendations and treatment, then 
psychological interventions should follow.(30)

Summarizing these results, we can conclude that obese 
and healthy adolescents have opposite directions in the 
relationship between emotional/personal characteristics and 
HRQL. In healthy adolescents, the HRQL changes demonstrate 
an adequate level according to their emotional state. In 
adolescents with obesity, the accumulation of aggressive 
emotions is accompanied by an increase in the HRQL. It 
may be the main reason for weight gain. This fact requires 
targeted psychological preventive work with overweight and 
obese adolescents, aimed at treating the psychological causes 
of increased appetite and the rise of motivation to lose weight.
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