
ORIGINAL ARTICLE www.aaem.pl

Quality of life, health, eating habits� and physical 
development of middle school adolescents in 
the Świetokrzyskie
Małgorzata Jasińska1,A-D  , Agnieszka Strzelecka1,B-D  , Jarosław Chmielewski2,B-C,E  , 
Przemysław Wolak1,C,E  , Iwona Stanisławska2,B,D-E  , Piotr Choina3,B,E  , Marta Kordyzon1,B-C  , 
Grażyna Nowak-Starz1,A,E-F 

1	 Collegium Medicum, Jan Kochanowski University, Kielce, Poland�  
2	 College of Rehabilitation, Warsaw, Poland�  
3	 Department of Medical Anthropology, Institute of Rural Health, Lublin, Poland�  
A – Research concept and design, B – Collection and/or assembly of data, C – Data analysis and interpretation,  
D – Writing the article, E – Critical revision of the article, F – Final approval of the article

Jasińska M, Strzelecka A, Chmielewski J, Wolak P, Stanisławska I, Choina P, Kordyzon M, Nowak-Starz G. Quality of life, health, eating 
habits and physical development of middle school adolescents in the Świetokrzyskie. Ann Agric Environ Med. 2021; 28(4): 659–666.  
doi: 10.26444/aaem/141624

Abstract
Introduction and objective. Measurement of the health-related quality of life is currently one of the significant methods of 
self-evaluation of heath, enabling the detection of disorders in the biopsychosocial functioning of children and adolescents. 
The aim of the study was to establish significant relationships between the subjective sense of the health-related quality 
of life, eating habits and objective parameters of physical development among a group of adolescents. �  
Materials and method. The study applied a diagnostic survey methodology with the use of the KIDSCREEN-52 questionnaire, 
the Health Behaviour in School-aged Children (HBSC) questionnaire, anthropometric measures of choice, and a self-
constructed questionnaire. The significance level was set at p<0.05. The collected data was gathered and analyzed using 
Statistica 10.0 PL. �  
Results. Three distinct groups of adolescents with a varying subjective sense of the quality of life were identified. The 
frequency of basic meal consumption among participants showed some abnormalities. This concerned breakfast in 
particular, which was consumed before going to school by over half of the participants (63.61%), with boys (70.07%) eating 
it significantly more frequently than girls (57.83%). Indices based on weight-to-height ratios, such as: BMI, Rohrer’s Index 
and Slender Index were significantly greater in value among boys compared with girls. �  
Conclusions. Adolescents from the Świętokrzyskie region, for the most part exhibited a high subjective sense of the quality 
of life. The physical development of the participants, as far as basic anthropometric characteristics are concerned, was mostly 
appropriate and consistent with a high subjective sense of the quality of life and exhibited eating habits.
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INTRODUCTION

The measurement of health-related quality of life is currently 
one of the significant methods of self-evaluation of heath, 
enabling the detection of disorders in the biopsychosocial 
functioning of children and adolescents [1]. The quality of 
life is an important element in the evaluation of people’s 
health conditions and concentrates on both physical and 
mental health. The World Health Organization (WHO) 
indicates that the quality of life should be evaluated in four 
dimensions: the area of physical health, psychological, social 
and environmental relations [2, 3]. The term Health Related 
Quality of Life (HRQOL) is based on the multi-dimensional 
approach to the concept of health [4]. Specific definitions 
are concentrated on dimensions including the subjective 
evaluation of one’s own health condition [5].

The eating behaviours of children and adolescents are a 
key element of a healthy lifestyle. Environmental, cultural 

and demographic (age and gender) factors, as well as the 
knowledge of healthy rules of nutrition, have an impact on 
eating behaviurs. Proper eating habits, which include regular 
and rational eating, and appropriately balanced meals, have 
an effect on good fitness and health, while flawed eating 
in the formative years of one’s life is an early risk factor 
of overweight, obesity and cardiovascular diseases. In the 
period of adolescence, flawed eating has a detrimental effect 
not only on the development of a young person, their health, 
mood and ability to learn, but also their health condition in 
the later stages of life [2, 6, 7].

It is exactly the eating habits of parents and guardians 
that play a decisive role in feeding children and adolescents. 
What is more, fixed bad eating habits perpetuated in one’s 
childhood and adolescence, often deepened by a dire economic 
situation in the family, the specifics of their place of residence, 
advertisements and stress, affects the formation of unhealthy 
models of eating in adolescents to a significant degree. The basic 
factors influencing the occurrence of overweight and obesity, 
especially amont children and teenagers, is the increased 
consumption of high-energy foods, e.g. fast-foods – products 
lacking in nutrients, but rich in fats, sugar and salt [7, 8, 9].
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Development is an inherent element of every living 
organism and is subject to constant transformation, while 
the pace of these changes depends on such factors as: 
lifestyle, outside environmental conditions, and individual 
genetic properties. Healthy development and eating habits 
determine health and the sense of a good quality of life, which 
is particularly important in the younger generation in the 
context of the health of future generations [9, 10].

The KIDSCREEN general measures of health-related 
quality of life amont children and adolescents were developed 
as part of the European project: Screening and Promotion for 
Health-related Quality of Life in Children and Adolescents – A 
European Public Health Perspective. The physical, mental, 
social, psychological and behavioural aspects of well-being 
were distinguished as components. Emphasis was placed on 
the multidimensional nature of the quality of life, as well as 
the subjective evaluation of one’s own well-being [1, 6, 11–15].

OBJECTIVE

The aim of the study was to establish the relationship 
between the subjective sense of the quality of life related to 
health, eating habits and objective parameters of physical 
development amongst a group of adolescents.

MATERIALS AND METHOD

In Poland, when it comes to the postulates of the subsequent 
editions of the National Health Programme, the effects of 
monitoring the lifestyle and physical development of children 
and adolescents are believed to be an important indicator 
of the quality of life in health, and a significant element of 
its promotion. As is known, social gradients are invariably 
connected with the state of health, and living conditions 
reflect the scale of improvement or deterioration of the 
conditions of the ontogenetic development of a population 
at developmental age. There are disparities in Poland in 
the health of children and adolescents which are caused by 
living in different material and environmental conditions, 
and geographical regions. The afore-mentioned phenomena 
are decidedly more frequent in the area of the so-called 
Poland B, meaning the eastern block, which encompasses 
the Podlaskie, Lubelskie, Podkarpackie, Świętokrzyskie, and 
Warmińsko-Mazurskie provincves.

For the purposes of the study, it was arbitrarily decided 
to select one of the provinces of the so-called Poland B 
before a random selection was made, and each record in the 
database which held the names of the provinces was coded 

with a unique ID number as a blinded trial. The procedure 
was performed based on a random choice operation from 
the R-project, which is a mathematical package designed for 
advanced statistical calculations. It is distributed under the 
GPL license, meaning the programme is entirely free and 
can be used by researchers. The province selected through 
random choice was the Świętokrzyskie province, and it was 
in this region that the representative studies were carried 
out, and served as the basis for analysing the phenomena 
regarding the lifestyle and the physical development of 
children and adolescents.

Cluster sampling was used in the sample selection, with 
the stratification of the location of schools and classes. In 
the first stage of the research, a list of 244 middle schools 
for children and adolescents (excluding special schools) in 
the Świętokrzyskie province was prepared on the basis of 
data from the Office of Education in Kielce. Each institution 
was assigned an individual code. Three middle schools were 
randomly selected, one from the city of Kielce, and two middle 
schools outside of Kielce, i.e., from the towns of Chmielnik 
and Piekoszów. In the second stage, random sampling of 
classes took place. Forty-two classes were randomly selected 
in total, with 14 classes per school. After receiving written 
consent from parents, a list of names and surnames of the 
total 1117 students from the 42 classes (base) was prepared, 
including 488 boys and 629 girls. In view of the greater 
number of girls in the study group, in order to ensure a 95% 
confidence level with a 5% maximum error, 871 students were 
randomly selected from the prepared database, including 411 
boys (47.19%) and 460 girls (52.81%), aged 13–16, residing in 
the Świętokrzyskie province (Tab. 1).

The study used the diagnostic survey methodology. The 
health-related quality of life was measured with the Polish 
version of the KIDSCREEN-52 questionnaire (Health-
related Quality of Life Screening Instrument for Children 
and Adolescents), developed by the KIDSCREEN GROUP 
EUROPE, after obtaining prior consent to use it. The 
KIDSCREEN-52 questionnaire is an international research 
tool designed to examine the health-related quality of life 
of children and adolescents between the ages of 8–18. The 
KIDSCREEN-52 questionnaire adapted the principle of 
answering questions in reference to the timeframe of the 
last week and a standardized, 5-point response scale for 
frequency – from never to always (never, seldom, quite often, 
very often, always) – and intensity of the variable – from 
not at all to extremely (not at all, slightly, moderately, very, 
extremely). Responses were scored from 0–4.

The second tool was the HBSC (Health Behaviour in 
School–aged Children) questionnaire; some questions from 
the Polish version of the standard HBSC questionnaire were 

Table 1. Characteristics of the sample

Gender Residence
Age (years)

Total
13 14 15 16

Boys
city 19 (11.52%) 55 (33.33%) 57 (34.55%) 34 (20.61%) 165 (18.94%)

countryside 56 (22.76%) 64 (26.02%) 72 (29.27%) 54 (21.95%) 246 (28.25%)

Total participants 75 (8.61%) 11 (13.66%) 129 (14.81%) 88 (10.10%) 411 (47.19%.)

Girls
city 28 (16.00%) 50 (28.57%) 59 (33.71%) 38 (21.71%) 175 (20.09%)

countryside 54 (18.95%) 96 (33.68%) 89 (31.23%) 46 (16.14%) 285 (32.72%

Total girls 82 (9.41%.) 146 (16.76%) 148 (16.99%) 84 (9.64%) 460 (52.81%)

Total participants 157(18.03%) 265 (30.42%) 277 (31.80%) 172 (19.75%) 871 (100.00%)
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used to evaluate the eating habits of adolescents. Different 
aspects of eating habits were examined for the participating 
students: dietary pattern, basic meal frequency, snacking 
between basic meal frequency, and the snacking pattern. For 
the purpose of the presented study, the eating patterns were 
examined qualitatively. Only 4 groups of questions from the 
HBSC questionnaire were used, relating to different aspects of 
eating habits: dietary pattern, basic meal frequency, snacking 
between basic meal frequency and the snacking pattern. The 
first group of HBSC questions concerned the frequency of 
healthy and unhealthy food product consumption in the last 
week. Healthy food products included: fruits, vegetables, 
milk and dairy products (natural yoghurt, kefir, white 
cheese), dark bread, while unhealthy products included: 
sweets (candy, chocolate, bars), drinking Coca-Cola or 
other fizzy soft drinks, eating crisps. The second group of 
HBSC questions concerned the frequency of basic meal 
consumption throughout the week, on school days and at 
the weekends. For school days, the possible responses were 
never; 1–2 times a week; 3–4 times a week, 5 times a week, 
while on the weekends the possible responses were: never, 
once (on one day of the weekend), twice (on both days of the 
weekend). The third group of HBSC questions was concerned 
with the frequency of snacking between meals throughout 
the week, on school days and at the weekends. The possible 
responses were never, seldom, sometimes, often. The fourth 
group of HBSC questions was concerned with the frequency 
of consuming snacks, i.e., snacking patterns between basic 
meals, a healthy or unhealthy nature of the assortment, the 
choice of snacks during the week. The possible responses 
were never, seldom, sometimes, often. Healthy food products 
included: sandwiches, fruits, vegetables, natural yoghurts 
and kefirs, while unhealthy products included: sweets (candy, 
chocolate, bars), pastries or cake, breadsticks and crisps.

The studies were carried out in the period between October 
2018 – April 2019 in accordance with the approval from the 
Bioethical Commission of the Jan Kochanowski University 
in Kielce (No. 04/2009).

Statistical analysis. While carrying out statistical analysis 
of the collected data for the dimensions of the subjective 
sense of the quality of life, arithmetical means (mean results 
of HRQOL indices on a total scale of 0–100 points) and 
standard deviation were given, and the Kruskal-Wallis and 
Mann-Whitney U non-parametric tests were applied. For 
qualitative variables, their distribution and frequency were 
given. To examine the relationships between Body Mass 
Index (BMI), groups of subjective sense of the quality of 
life (F), dietary and snacking patterns, meal and snacking 
frequencies and somatic parameters of participants, non-
parametric r-Spearman correlations were applied.

Assuming the significance level p<0.05, analysis of the data 
was carried out using Statistica 10.0 PL software.

RESULTS

Three distinct groups of adolescents with a varying subjective 
sense of the quality of life were identified. In accordance 
with the KIDSCREEN GROUP EUROPE guidelines, the 
HRQOL index was calculated for each participant (score 
range 0–100) (Tab. 2).

Participants in Group I had the highest evaluations of the 
quality of their life in all dimensions of the KIDSCREEN-52 
questionnaire, where other than the dimension of social 
acceptance, they also highly evaluated the relationships with 
their parents and home life, as well as their moods and 
emotions. The lowest evaluated dimension in Group I was the 

Table 2. Groups of adolescents with a varying subjective sense of the quality of life and quality of life dimensions

Quality of life dimension/Dimension characteristic according to THE KIDSCREEN GROUP EUROPE

Group I**
(n=383)

Group II**
(n=339)

Group III**
(n=149) p=value*

M(SD) M(SD) M(SD)

Physical Well-being (physical activity and health).
Level of child’s/ adolescent’s physical activity, energy and overall fitness on the basis of evaluating the ability 
to navigate their close environment, ability to play and perform sport.

80.74 ± 12.30 70.37 ± 12.32 61.96 ± 14.10 0.000

Psychological Well-being (feelings). Psychological well-being, including the aspects of positive emotions and 
satisfaction with life. Experiencing positive feelings: happiness, joy, serenity.

84.13 ± 11.76 73.12 ± 12.65 59.06 ± 17.06 0.000

Moods and Emotions (overall mood). Experiencing depressed moods and feelings of stress, an intensified 
feeling of loneliness, sadness and hopelessness.

88.55 ± 10.06 80.99 ± 11.35 69.09 ± 16.75 0.000

Self-Perception.
Judgement of one’s appearance, feeling of contentment/discontentment about one’s appearance, care for 
one’s appearance and potential desire to change it.

80.28 ± 15.07 72.01 ± 13.18 59.44 ± 13.70 0.000

Autonomy (free time).
Having free time and some degree of autonomy in building social relationships through free time.

84.05 ± 12.88 69.54 ± 13.49 51.81 ± 15.10 0.000

Parent Relations and Home Life. Relationship with parents and the atmosphere at home, shared contact and 
feelings, feeling loved, supported and treated fairly.

92.01 ± 8.16 78.63 ± 11.17 54.30 ± 15.55 0.000

Financial Resources.
Family’s financial resources, financial limitations in terms of access to entertainment, purchasing of certain 
goods, leading a lifestyle similar to that of one’s peers.

85.64 ± 12.80 67.98 ± 15.50 45.46 ± 16.15 0.000

Peers and Social Support (friends and peers).
Child’s/adolescent’s relationship with their peers, acknowledgment of social support, level of social 
acceptance, belonging to the peer group

85.57 ± 10.99 70.63 ± 12.81 54.63 ± 16.96 0.000

School environment (school and education).
Feelings related to school, cognitive abilities (ability to learn how to concentrate), satisfaction from one’s 
school, academic achievements, relationships with teachers

74.27 ± 13.37 64.00 ± 11.86 53.56 ± 14.29 0.000

* p – Kruskal-Wallis test; ** Group I – high subjective sense of the quality of life; Group II – medium subjective sense of the quality of life; Group III – low subjective sense of the quality of life.
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dimension of school environment. Adolescents in Group II, 
aside from social acceptance, reported a high evaluation of 
the dimension of moods and emotions, parent relations and 
home life, relationships with parents, while evaluating the 
school environment dimension the lowest. Pupils in Group 
III, aside from the dimension of social acceptance, evaluated 
the dimensions of moods and emotions, physical well-being, 
psychological well-being and self-perception the highest, 
while evaluating the dimensions of autonomy and financial 
resources the lowest. Statistically significant differences 
(p=0.000) between the 9 dimensions of the evaluation of 
the quality of life were shown (T. 2).

As far as the dietary patterns of adolescents are concerned, 
the least proper eating habits were observed (0.11%). 71.52% 
of the adolescents surveyed ate breakfast, lunch and dinner 
regularly (combined data concerning proper eating habits 
and tendency towards proper eating habits). Every tenth 
participant (10.38%) exhibited improper eating habits and 
simultaneously a tendency towards improper eating habits. 
Every fifth participant (19.85%) did not snack between basic 
meals, and improper eating habits in that area were observed 
in half of the participants. The snacking patterns showed 
the greatest occurrence of neutral eating habits (64.06%) 
(Tab. 3). Eating habits related to basic meal frequency 
(p=0.002) and snacking patterns (p=0.009) had a significant 
relationship with the subjective sense of the quality of life in 
the adolescents studied. However, there was no statistically 
significant relationship found between dietary patterns 
(p=0.991) or snacking frequency (p=0.732) and the subjective 
sense of the quality of life of participants. Too few adolescents 
ate wholemeal and multigrain bread, only 4.15% of boys and 
4.13% of girls ate wholemeal bread more than once every 
day, whereas25.29% of participants did not eat it at all, with 
24.39% of boys and 26.09% of girls admitted to not eating 
this type of bread. Evaluating the frequency of fizzy soft 
drinks and sweets consumption in participants, it was found 
that 13.41% of boys and 11.09% of girls drank soft drinks 
more than once every day. Analysis of the effect of gender 
on the consumption of fizzy soft drinks showed statistical 
significance (p=0.002). Girls ate more sweets once a day every 
day (20.65%) than boys (12.20%). It was shown that girls eat 
sweets significantly more than boys (p=0.000).

Family meals are an important element in the functioning 
of a family and enable the formation of beneficial eating 
behaviours and habits in adolescents, including eating 
breakfast. It was proven that adolescents who skip breakfast 

before leaving the house, compensated for the fact by eating 
more food during the day.

Analysing the relationship between the subjective sense 
of the quality of life and BMI, it was found that participants 
exhibiting a high (78.85%), medium (78.17%), as well as low 
(85.91%) subjective sense of the quality of life, had normal 
BMI results (79.79%) The highest incidence of overweight 
participants was found in the group with a medium subjective 
sense of the quality of life (10.03%). Obesity concerned mostly 
adolescents with a high subjective sense of the quality of 
life (9.66%). Data analysis showed that a small percentage of 
participants were underweight (2.53%), most of whom were 
in the group with the medium subjective sense of the quality 
of life (2.95%), and the least of whom were in the group with 
a low subjective sense of the quality of life (0.67%) (Tab. 4).

Significant differences in terms of body height were 
observed among 14 – (p=0.001), 15- (p=0.001) and 16- 
(p=0.000) year-old participants. Boys were significantly 
taller than girls. No significant differences in height were 
observed in 13-year-old participants. At the ages of 14 and 
15, boys also reached a significantly higher body weight. 
The differences in means between genders were 3.99 kg and 
3.55 kg for 14- and 15-year-olds, respectively. Indices based 
on weight-to-height ratios, such as: BMI, Rohrer’s Index and 
Slender Index, were significantly greater in value among boys, 
compared with girls, and were related to 15- and 16-year-old 
teenagers only (Tab. 5).

Before carrying out the Spearman correlation, the results 
for the analysed characteristics were normalised for the 
age and gender of participants. The correlation between 
body weight and BMI was strong and showed that body 
weight increases proportionally to BMI. The correlation 
of body weight and dietary patterns, however, turned out 
to be negative; therefore, the greater the BMI the greater 
the body weight and the lower the evaluation of dietary 
patterns. A similar relationship between BMI and dietary 
patterns was exhibited by the sum of 3 site skinfolds, adipose 
tissue (kg), Rohrer’s Index and body density. Slender Index 
showed a negative strong correlation with BMI and a positive 
correlation with dietary patterns (Tab. 6).

To sum-up the above analyses of the spatial relationships 
between physical development, dietary patterns, snacking 
patterns, snacking frequency, basic meal frequency and the 
subjective sense of the quality of life in accordance with the 
KIDSCREEN-52 questionnaire, it has to be highlighted that 
there is a significant impact of eating habits in the formation 
of the quality of life related to the health of adolescents. 
The interactions and conditions determining the physical 

Table 3. Relationship between dietary and snacking patterns and eating 
habits of participants according to the HBSC questionnaire

Dietary/snacking 
patterns

Eating habits

PEH
n (%)

TPEH
n (%)

NEH
n (%)

TIEH
n (%)

IEH
n (%)

Dietary patterns 1 (0.11) 201 (23.08) 535 (61.43) 131 (15.04) 3 (0.34)

Basic meal 
frequency

379 (43.51) 244 (28.01) 155 (17.80) 87 (9.99) 6 (0.39)

Snacking 
frequency

173 (19.86) 0 (0.00) 211 (24.23) 0 (0.00)
487 

(55.91)

Snacking 
patterns

67 (7.69) 0 (0.00) 558 (64.06) 0 (0.00)
246 

(28.24)

PEH – proper eating habits.; TPEH – tendency towards proper eating habits; NEH – neutral 
eating habits; TIEH – tendency towards improper eating habits; IEH – improper eating habits

Table 4. Subjective sense of the quality of life in relation to participant BMI

Participant BMI*
Group I**

n (%)
Group II**

n (%)
Group III**

n (%)
Total
n (%)

Underweight 11 (2.87) 10 (2.95) 1 (0.67) 22 (2.53)

Normal 302 (78.85) 265 (78.17) 128 (85.91) 695 (79.79)

Overweight 33 (8.62) 34 (10.03) 8 (5.37) 75 (8.61)

Obesity 37 (9.66) 30 (8.85) 12 (8.05) 79 (9.07)

Total 383 (100.00) 339 (100.00) 149 (100.00) 871 (100.00)

* Underweight: BMI <5 percentile; normal (proper body weight): BMI 5>85 percentile; 
overweight: BMI 85–95 percentile; obesity: BMI ≥95 percentile.
** Group I – high subjective sense of the quality of life; Group II – medium subjective sense of 
the quality of life; Group III – low subjective sense of the quality of life.
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development of participants are also important in this period 
of the ontogenetic development of adolescents.

DISCUSSION

The quality of life is determined by the functioning of a 
person; therefore, it is especially important among adolescents 
to diagnose any relationships between the quality of life 
and health condition. Negligence in care over children and 
adolescents at all stages of development has a multitude of 
detrimental effects on the health, both social and economic 
[16].

In this study, the ‘social acceptance’ dimension of the 
quality of life showed the highest results, whereas ‘school 
environment’ scored the lowest, which could suggest that the 
teenagers were dissatisfied with their school, and evaluated 
both the institution and its teachers poorly. Adolescents 
were accepted by their peers and did not experience distress 
(bullying) from them. The impact of social acceptance on the 
quality of life of adolescents is important from the point of 
view of functioning in a peer environment [17–19].

The results of the analyses carried out allowed acceptance of 
the hypothesis of the possibility of developing a methodology 
for defining groups of adolescents with a varying degree of sense 
of the quality of life. The standard tool, the KIDSCREEN-52 
questionnaire, does not offer such a classification; therefore, 
the study proposed defining groups of adolescents on the basis 
of a varying sense of quality of life. They were carried out in 
accordance with the norms regarding the nationwide studies 
conducted by Mazur in 2003 in the light of KIDSCREEN-52 
questionnaire studies KIDSCREEN-52 [18].

The diet adopted in one’s childhood and adolescence 
has an impact on eating habits in adulthood. Currently 
amongst youth, there is an increase in behavioural patterns 
in direct opposition to those regarded as healthy behaviours, 
related to lower physical activity, an array of inadequacies 
in eating habits, including an irregularity or skipping of 
basic meals, while simultaneously snacking between them 
[9–11, 20–22].

While evaluating the physical activity and sedentary 
behaviours of middle school, high school and university 
students, Wojtyła-Buciora et al. found that physical education 
classes are the main physical activity of adolescents during 

Table 5. Basic somatic characteristics in relation to gender and age of 
participants

Characteristic Age
Boys Girls

p-value*
M(SD) Me (IQR) M(SD) Me (IQR)

Body height
(cm)

13
160.61 
(8.20)

161.00 
(10.00)

159.68 
(6.33)

159.50 
(8.00)

0.448

14
166.35 
(9.53)

167.00 
(12.00)

161.24 
(6.04)

161.00 
(8.00)

0.001

15
168.94 
(8.79)

170.00 
(11.50)

162.86 
(6.94)

162.00 
(9.00)

0.001

16
166.92 
(9.72)

167.00 
(16.50)

161.92 
(7.07)

161.00 
(9.00)

0.000

Body weight 
(kg)

13
54.09 

(13.14)
50.00 

(21.00)
51.65 
(9.56)

50.00 
(10.50)

0.645

14
57.37 

(11.71)
57.00 

(15.00)
53.38 
(9.60)

51.50 
(11.00)

0.001

15
58.86 

(12.85)
58.00 

(13.00)
55.31 
(8.88)

54.00 
(10.00)

0.008

16
56.51 

(10.48)
55.50 

(13.75)
54.39 
(8.49)

52.50 
(11.00)

0.197

BMI

13
20.81 
(4.15)

19.29 
(4.94)

20.20 
(3.19)

19.46 
(2.79)

0.963

14
20.59 
(3.04)

20.28 
(2.92)

20.46 
(3.04)

19.47 
(2.91)

0.552

15
20.49 
(3.42)

19.62 
(2.78)

20.82 
(2.89)

19.95 
(3.30)

0.056

16
20.17 
(2.72)

19.09 
(2.42)

20.69 
(2.53)

20.03 
(2.97)

0.026

Sum of 3 site 
skinfolds
(mm)

13
34.99 

(17.31)
26.00 

(20.00)
38.85 

(12.24)
36.00 
(8.00)

0.001

14
33.17 

(12.95)
27.50 

(10.00)
39.66 

(12.18)
36.00 
(9.00)

0.001

15
32.02 

(13.84)
26.00 

(10.00)
41.05 

(11.57)
37.00 

(12.00)
0.001

16
31.05 

(11.45)
26.00 
(8.50)

40.27 
(10.56)

37.00 
(11.00)

0.000

Adipose 
tissue
(kg)

13
3.88 

(2.70)
2.59 

(3.28)
4.12 

(1.89)
3.66 

(1.76)
0.001

14
3.94 

(2.19)
3.26 

(2.33)
4.34 

(1.91)
3.73 

(1.76)
0.005

15
3.90 

(2.58)
3.00 

(1.95)
4.62 

(1.76)
4.03 

(1.62)
0.001

16
3.62 

(1.89)
2.96 

(1.95)
4.48 

(1.62)
3.88 

(1.83)
0.000

Slender 
Index

13
42.88 
(2.48)

43.62 
(2.95)

43.11 
(2.08)

43.32 
(2.14)

0.847

14
43.40 
(1.94)

43.66 
(2.16)

43.04 
(1.86)

43.41 
(2.18)

0.159

15
43.72 
(2.08)

44.17 
(2.17)

42.92 
(1.94)

43.34 
(2.35)

0.001

16
43.70 
(1.77)

43.98 
(1.88)

42.89 
(1.68)

43.23 
(1.99)

0.000

Rohrer’s 
Index

13
1.30 

(0.25)
1.21 

(0.26)
1.27 

(0.20)
1.23 

(0.19)
0.845

14
1.24 

(0.18)
1.20 

(0.18)
1.27 

(0.18)
1.22 

(0.19)
0.160

15
1.21 

(0.19)
1.16 

(0.18)
1.28 

(0.19)
1.23 

(0.21)
0.001

16
1.21 

(0.17)
1.18 

(0.15)
1.28 

(0.16)
1.24 

(0.18)
0.000

*Mann-Whitney U test

Table 6. Relationships between subjective sense of the quality of life (F), 
BMI, dietary and snacking patterns, meal and snacking frequency, and 
somatic characteristics of participants

Characteristics F BMI
Dietary 

patterns
Meal 

frequency
Snacking 
patterns

Snacking 
frequency

Body height
0.001

(0.995)
0.06

(0.104)
–0.02

(0.104)
–0.01

(0.804)
–0.01

(0.887)
0.01

(0.884)

Body weight
0.01

(0.874)
0.62

(0.001)
–0.132
(0.001)

–0.03
(0.373)

–0.03
(0.347)

0.01
(0.828)

Sum of 3 site 
skinfolds

0.01
(0.981)

0.69
(0.001)

–0.14
(0.001)

–0.05
(0.179)

–0.02
(0.496)

0.04
(0.303)

Adipose tissue 
(kg)

0.01
(0.830)

0.60
(0.001)

–0.13
(0.001)

–0.03
(0.395)

–0.03
(0.358)

0.01
(0.826)

Slender Index
–0.03

(0.432)
–0.68

(0.001)
0.18

(0.001)
0.031

(0.361)
0.02

(0.560)
–0.03

(0.409)

Rohrer’s Index
0.03

(0.436)
0.68

(0.001)
–0.12

(0.001)
–0.03

(0.371)
–0.02

(0.532)
0.03

(0.409)
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the day. With age, adolescents become increasingly less active 
due to an increase in mostly sedentary activities, in school as 
well as during their free time. The engagement of teenagers 
in physical activity in their free time is insufficient. Studies 
show that according to parents, 60% of middle school pupils 
spend every day or almost every day in front of a computer 
screen, while 62% watch television [23]. A sedentary lifestyle 
results in teenagers to become overweight or obese – over 
10% of middle school pupils exhibit excessive weight, while 
5% are obese. The parents of middle school pupils misjudge 
the weight of their children, most often lowering it. They do 
not see the problem of obesity in adolescents, claiming that 
only 8% of students are overweight [24].

Overweight or obesity is one of the main factors that 
cause the reduction of social needs during adolescence. This 
leads to social isolation and the development of emotional 
disturbances [25–27]. Compared to the objective metric 
index – BMI – these are very concerning and suggest a high 
criticism of the participants, especially girls, of their figure 
and body weight. Even though over half of the girls had an 
optimal body weight, every second one expressed a desire 
to reduce body weight. Adolescent girls showed a high need 
to control their body weight by using different methods 
for its reduction. Low self-esteem, negative view of one’s 
appearance, and partaking in weight-loss diets may become 
risk factors of anorectic eating disorders [28].

Analysing the relationship between the subjective sense 
of the quality of life and BMI, it was found that participants 
exhibiting a high, medium, as well as low subjective sense 
of the quality of life, had normal BMI results. Group II 
– medium subjective sense of the quality of life – had a 
highest incidence of overweight participants (10.03%), 
whereas obesity concerned mostly adolescents in Group 
I – high subjective sense of the quality of life (9.66%). Data 
analysis showed that a small percentage of participants were 
underweight (2.53%), most of whom belonged to Group II 
– medium subjective sense of the quality of life, and least of 
whom were adolescents in Group III – low subjective sense 
of the quality of life (0.67%).

In developed countries, including Poland, there is a 
constant increase in the occurrence of overweight and 
obesity, especially among children and adolescents. In Italy, 
as a part of the HBSC research, a survey was conducted 
among teenagers, aged 1–15. It was shown that, just like 
in Poland, boys were more prone to become overweight or 
obese than girls. Among boys, 28% of 11-year-olds, 25% of 
13-year-olds and 25% of 15-year-oldweare either overweight 
or obese. For girls, this index is equal to 19%, 16% and 12% 
for the respective age groups [29]. Studies carried out among 
Greek students between the ages of 12–19 showed that 19% 
of girls and 28% of boys were overweight, while 6% of girls 
and 9% of boys were obese [30]. In Romania, 16.8% of boys 
and 16.3% of girls were overweight, and 7.8% of boys and 
6.4% of girls were obese. The frequency of both overweight 
and obesity were greater for boys than girls [31].  Similar 
observations were made in Brazil [32]. In Nepal, Koirala et al. 
examined 986 children aged 6–13. The analysis showed that 
14.6% of children were overweight, while 11.3% were obese 
[33]. In Ukraine, in a study by Dereń et al., 13.9% of boys 
and 10.3% of girls aged 4–18 were found to be overweight 
or obese [34]. Overweight and obesity among children and 
adolescents is also a growing problem in South Asia [35]. 
Obesity amongst teenagers is therefore currently one of the 

most frequently occurring problems in the area of public 
health [36–37].

Throughout adolescence, an image of one’s own body 
is formed, which changes and evolves under the impact 
of biological, psychological, social and cultural factors. 
Overweight or obese teenagers often exhibit low self-esteem, 
a lack of acceptance of their appearance, and have a greater 
tendency towards depressive states [38]. Excessive body 
weight also contributes to the development of many illnesses, 
such as: type 2 diabetes, cardiovascular system diseases, 
some types of tumours, digestive system diseases and sleep 
disorders. Obesity, dyslipidaemia, hypertensionand insulin 
resistance are all constituent elements of Raeven syndrome, 
a metabolic syndrome [39, 40].

Studies undertaken among the adolescents in the 
Świętokrzyskie province of southeast Poland also included 
an evaluation of the declared eating habits. Four questions 
from the HBSC questionnaire related to different aspects 
of eating habits were selected: dietary patterns, snacking 
frequency, snacking conten, and the regularity of basic meal 
consumption. Family meals are an important element in 
the functioning of a family which enable the formation of 
beneficial eating behavurs and habits in adolescents, including 
them eating breakfast. It was proven that adolescents who 
skip breakfast before leaving the house, compensated for the 
fact by eating more food during the day.

The studies by Wypych-Ślusarska et al. showed that 59.7% 
of the respondents ate breakfast every day before going to 
school [41]. Skipping this meal in particular was observed 
at an even greater extent amongst Norwegian – 58% and 
Czech – 49% of teenagers. The studies also showed that the 
participants who did not eat breakfast in the morning would 
consume more food during the day [42, 43].

The main threat to public health in developed and 
developing countries alike are the so-called diseases of 
affluence. One of the main determinants of these diseases 
is being overweight or obese. There is an increase in the 
frequency of obesity cases in many countries, which is 
currently believed to be one of the most important threats 
to the health of those societies [44]. In the current COVID-19 
pandemic, teenage obesity is regarded as one of its main 
consequences. As far as public health is concerned, physical 
activity and the eating habits of children and adolescents are 
particularly important [45, 46]

The frequency of being overweight and obesity in 
childhood has a significant relationship with the health 
condition of young people, as well as middle aged people 
and partially even of the elderly. Childhood obesity is related 
to a greater risk of diabetes development, cardiovascular 
diseases and many types of tumors in adults. It is also tied to 
a greater risk of the occurrence of psychosocial and emotional 
struggles. There are few national studies concerning the 
spread of overweight and obesity and the quality of life of 
pupils aged 12–14. Employing a simple, standardized and 
systematic system of monitoring is very important to fill 
the currently existing gap in the data related to nutrition, 
and to counteract the obesity epidemic amongst adolescents 
and risk groups.

It should be noted that any negligence in the period of 
adolescence relating to the quality of life of teenagers, related 
to all aspects of one’s physical, psychological and social 
well-being and including important aspects of the standards 
of living and the environment, will have an effect on the 
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health condition of young people, and in the future a big 
impact on their health and fitness in adulthood and future 
generations.

CONCLUSIONS

1.	For the most part, adolescents from the Świętokrzyskie 
province exhibited a high subjective sense of the quality 
of life, determined by the variance in gender and age of 
the teenagers.

2.	The physical development of the participants was mostly 
appropriate and consistent with a high subjective sense of 
the quality of life and exhibited eating habits.

3.	To achieve a further improvement in the quality of life 
of young people, a more coherent model of health policy 
linked to the objectives of education and social policy 
should be developed. Such an approach will increase the 
sense of security, improve the quality of life of young 
people, and consequently, strengthen the health of the 
young population.
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