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Abstract
Introduction and Objective. Health-related quality of life (HRQL) should be used more extensively in monitoring the 
health of school-aged children. The presented study aimed to evaluate trends in KIDSCREEN-10 indices, considering mean 
scores and the level of social inequalities. �  
Materials and method. 3,937 children aged 13 participated in three Health Behavior in School-aged Children (HBSC) cross-
sectional surveys conducted in Poland between 2010–2018. Subgroups were distinguished according to gender, health 
status, and three social factors (family affluence, neighbourhood social capital, and local deprivation).�  
Results. The average KIDSCREEN-10 index value was equal to: 22.36±4.54; 25.41±6.75; and 24.74±6.53 in 2010, 2014, and 
2018,respectively. However, in 2018 no deterioration was recorded in boys, in poorer families or in regions with high social 
capital. The improvement in HRQL in 2014 was accompanied by an increase in disparities in health status and family wealth, 
as well as a decrease in disparities in local deprivation. An especially high increase in Glass index values was recorded for 
neighbourhood social capital (increasing from 0.542 in 2010 to 0.938 in 2018). The multivariate general linear model revealed 
the main effect of the year of the study, gender, chronic disease status, and the three social factors, as well as six significant 
2-way interactions. �  
Conclusions. Changes in the well-being of adolescents should be tracked over time using HRQL indices with proven 
psychometric properties. The level of social inequalities faced by young people should be included in policies and when 
designing interventions. The relevant initiatives should be targeted at different populations in order to properly address 
the needs of different groups of children and adolescents.
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INTRODUCTION

Research into health-related quality of life (HRQL) has 
emerged concurrently with the extension of the life expectancy 
of persons affected by diseases previously considered 
incurable. Over time, it has also become an important 
component of population-based research, which includes 
gathering information for evidence-informed policies, and 
screening for mental health disorders [1]. Nowadays, there is 
a greater awareness of the importance of monitoring HRQL 
in adolescents to identify groups that are at increased risk of 
unsuccessful transition to adulthood due to the deterioration 
of mental health [2]. Improving the HRQL of children and 

adolescents can be conducive to achieving the third global 
Sustainable Development Goal, to ensure healthy lives and 
promote well-being for all ages [3].

The methodological challenges of such analyses involve 
measuring HRQL appropriately and determining which 
groups (or social features) are worth looking at. Access 
to reliable data sources to track changes over time is also 
important. After all, interventions intended to improve 
health and quality of life may affect different social groups 
to different extents. This is the point where monitoring HRQL 
changes in social groups overlaps with monitoring social 
inequalities in health.

Numerous definitions and models of HRQL have been 
formulated and several questionnaires have been implemented 
[4, 5, 6]. A common feature of these definitions is considering 
physical and mental health, the quality of social relationships, 
and emphasis on subjective assessment. The available tools are 
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divided into generic and specific to different subpopulations 
[7]. KIDSCREEN was the first HRQL instrument designed for 
teenagers, developed in parallel in several European countries 
and further applied in numerous population-based studies 
[8]. Poland was among the 13 countries where a prototype 
for these tools was developed, thus avoiding the pitfalls of 
linguistic and cultural adaptation. KIDSCREEN is used in 
three variants that differ in length and is available as a self-
reported or proxy-responder version [9]. In a scoping review 
published in 2023, Befus et al. summarized 232 applications 
of KIDSCREEN questionnaires in population-based studies, 
indicating their growing popularity [10]. Analyses of changes 
over time were shown in this review in a small number 
of longitudinal studies. However, attention was given to 
the factors that contributed to the enhancement of HRQL, 
including physical activity, overweight and obesity, and the 
social background of the child’s or adolescent’s family [11, 12]. 
Chronic diseases are also an important factor that can impair 
quality of life. In an earlier review, Silva et al. conducted a 
meta-analysis of 21 studies using the KIDSCREEN tool, 
comparing 4,852 children with chronic diseases with 28,578 
healthy peers [13].

Concerning the question of reliable data sources supporting 
the monitoring process, it is important to note that the short 
KIDSCREEN-10 index was included in the Health Behaviour 
in School-aged Children (HBSC) survey between 2006–2014, 
as an optional module. Some countries, including Poland, 
also kept it out of the international protocol in the subsequent 
round of the survey in 2018. This provided an opportunity 
to track changes over time and carry out international 
comparisons, as well as increased opportunities for analyzing 
HRQL in the broad context of adolescents’ living conditions 
and in relation to their lifestyles.

According to the classic definition, social inequalities in 
health indicate avoidable, unfair, and systematic differences 
in health between different more and less advantaged groups 
of people or individuals. More precisely, individuals from 
different backgrounds, social groups, and countries enjoy 
different levels of health [14]. The association between 
children’s and adolescents’ HQRL and family wealth has 
been extensively discussed in the literature, including 
using KIDSCREEN questionnaires [15, 16]. Less research 
has been conducted on the association between HRQL and 
environmental attributes. The HBSC surveys conducted in 
Poland between 2010 – 2018 provided an opportunity to 
carry out such analyses, as they included another optional 
package which related to residential neighbourhood. The 
adolescent’s perception of their local area can replace external, 
administrative data sources on the region’s socio-economic 
status [17]. Due to the limited mobility of adolescents, the 
HBSC conceptual model defines the area of residence as a 
crucial developmental context.

Given the numerous definitions of social capital, the authors 
assumed that this term refers to the relationships between 
people who live in each region and collective actions [18], 
the level of trust, reciprocity, participation in organizations, 
informal control, and the possibility of obtaining support 
when needed [19]. Similarly simplified in the HBSC protocol is 
the definition of local deprivation, which includes structural 
characteristics of the neighbourhood, with references to the 
dimension of living conditions and safety included in the 
standard multiple indices [20]. Neighbourhoods provide 
opportunities for support networks, which in turn influence 

adolescents’ health, behaviour, and well-being. Conversely, 
they can also be a source of stress and a disturbed sense of 
security [21]. Moreover, the deprivation level of a region’s 
is associated with access to different types of services and 
resources [22].

Given the background presented above, the current 
analyses aim to fill a gap in knowledge and provide a 
picture of changes in Polish society. The originality of these 
analyses lies in the multivariate and dynamic analysis of 
social inequalities in health, the combined consideration of 
three social variables (family wealth, neighbourhood social 
capital, and local deprivation), and additional adjustment 
for chronic condition status.

OBJECTIVE AND RESEARCH QUESTIONS

The aim of the study is to analyze the changes in 
KIDSCREEN-10 indices among Polish teenagers during 
2010–2018, while considering the occurrence of chronic 
diseases as well as the social and structural characteristics of 
the neighbourhood. At the same time, attention was drawn 
to the level of health inequality in the subsequent years.

The following research questions (RQ) were formulated:
RQ1: How did the quality of life of Polish adolescents change 
during the period studied?
RQ2: Did the pattern of change differ among different 
subpopulations distinguished by gender, health status, family 
wealth and neighbourhood characteristics?
RQ3: Is the association of HRQL level with the demographic 
and social factors stable over time?
RQ4: Were changes in the HRQL associated with changes in 
the magnitude of social inequalities in health?
RQ5: Is there any interaction between the year of the study 
and the above demographic and social factors as predictors 
of adolescent HRQL?

MATERIALS AND METHOD

Study origin and design. The data used in this study comes 
from three consecutive rounds of HBSC surveys conducted 
in Poland. These are cross-sectional surveys, implemented in 
schools, and repeated every four years in a growing number 
of countries (currently 51). This study of students’ self-
reported health and health behaviour at ages 11, 13, and 15 
also covers a broad social context (family, school, peer group, 
and migrant status). The rules for conducting the survey and 
the scope of the questionnaire are stated in an international 
protocol developed for each round by members of the 
HBSC network. Member countries are required to use the 
mandatory questions. Optional questions recommended in 
the protocol, as well as national ones, are included depending 
on the interests of the researchers in the member countries.

Participants and procedure. The study population consisted 
of students who participated in HBSC surveys carried out 
in Poland in 2010, 2014, and 2018, amounting to a total 
of 3,937 respondents, of whom 47.5% were boys. The 
number of students living in rural areas in the subsequent 
survey rounds was as follows: 2010 – 32.7%; 2014 – 34.3%; 
2018 – 37.9%. Students from all provinces (voivodships) 
participated in all three rounds of HBSC surveys discussed, 
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and completed paper questionnaires in school during school 
hours. The survey was carried out by trained interviewers 
who were not affiliated with the schools and, in exceptional 
cases, by the  school guidance counselor. Consent was 
obtained from school principals and parents or guardians; 
the local education authority was also informed about the 
survey. Participation of the teenagers in the in the survey 
was  anonymous and voluntary, and no incentives were 
offered.

The HBSC research protocol involves surveying students 
aged 11, 13, and 15 and recommends that 1,500 students 
per age group are surveyed in each country [23, 24]. 
However, the current analysis pertained solely to the middle 
age group, as it is the only group whose questionnaires 
included the KIDSCREEN-10 module in all three waves 
of the study. Age ranging between 12.5 – 14.5 was adopted 
as an inclusion criterion. The sizes of the groups were as 
follows: 2010 – 1,646; 2014 – 967; 2018 – 1,506 students. In 
2014, 1,536 students in this age group were surveyed, but 
only 967 completed the questionnaire with questions on 
neighbourhood characteristics. The use of two versions of 
the questionnaire was related to conducting surveys in two 
rounds in the autumn of 2013 and spring of 2014. All three 
surveys were conducted in the same months (February–
May), which increased the comparability of the results. The 
study design employed stratification by subregion according 
to EUROSTAT classifications including the nomenclature 
of territorial units for statistics (NUTS). In the first step, 
counties (NUTS 4 level) were drawn randomly, with schools 
and classes at the schools sampled in the second step. The 
sample was modified in the subsequent rounds of the survey, 
but about 70% of the students were still attending the same 
schools located in the same regions.

The mean age of the respondents in the surveyed age group 
was 13.66±0.42 years. In the consecutive study periods, the 
average age was: 2010 – 13.72 (0.31), 2014 – 13.73 (0,50), 2018 
– 13.55 (0.42). Those surveyed in 2018 were slightly younger 
than in 2010 and 2014, likely because a higher percentage of 
them started school at the age of six rather than seven. The 
survey was carried out in schools in all three periods using 
the traditional pen-and-paper method of administration. 
The research procedure was standardized and followed 
the international protocol, as specified in national and 
international reports and methodological publications by 
the HBSC network [23, 24, 25].

Dependent variable. The short KIDSCREEN-10 index was 
adopted as the primary outcome variable. This scale was an 
optional recommended package for the HBSC protocol which 
was used three times between 2006 – 2014. Poland included 
it in 2010 and continued to use it in the 2018 round for a 
single age group (13-year-olds), for trend-analysis purposes. 
A Polish language version was designed and piloted during 
the development phase of these questionnaires in 2001–2004 
as part of an international project called ‘Screening and 
Promotion for Health-related Quality of Life in Children and 
Adolescents – A European Public Health Perspective’, funded 
by the European Commission [26]. The KIDSCREEN-10 index 
was developed from the longer version, KIDSCREEN-27. The 
questions pertained to physical and mental health (in terms of 
positive and negative emotions), independence, relationships 
with parents and peers, and school performance. The time 
frame refered to the past week. The answers indicate specific 

behaviour or feelings (0 = never; 1 = almost never; 2 = 
sometimes; 3 = almost always; and 4 = always), or intensity 
of attitudes (0 = not at all; 1 = slightly; 2 = moderately, 3 = 
very; and 4 = extremely); however, two questions pertaining 
to negative emotions (sadness, loneliness) had to be coded in 
reverse order. The summary score ranged from 0 – 40 points, 
with high point values indicating good HRQL. Cronbach’s 
alpha for this scale amounted to 0.729 in the present study. 
The representativeness of the 2014 data was checked by 
comparing the KIDSCREEN-10 index of the full sample of 
1,536 students aged 13, and of a subsample of 967 students 
qualified for the analyses below.

Independent variables. Among the independent variables, in 
addition to gender, there were two residential neighbourhood 
characteristics, chronic disease status and family wealth, all 
included in the HBSC international protocols. Structural 
(deprivation) and social (social capital) aspects of the place 
of residence were analyzed using two scales recommended 
in the international protocol as optional [24], and applied 
in previous national and international papers [17, 27]. In 
the former case, the scale pertained to the intensity of local 
problems, later described as local deprivation, consisting of 
three statements (e.g., ‘In the area where you live, are there 
run-down houses or buildings?’). Three answer categories 
were available (lots, some, none), with summary index 
values ranging from zero to six points. In the latter case, 
the scale described social relationships in the residential 
neighbourhood, commonly referred to as social capital. This 
scale also consisted of three questions (e.g., ‘You can trust 
people around here’), with the answers coded on a 5-point 
Likert scale ranging from strongly disagree to strongly 
agree. The summary index ranged from 0 – 12 points. In 
both cases, high values indicated better living conditions. 
Cronbach’s reliability index for the scale amounted to 0.671 
and 0.826, respectively, for the study sample. The summary 
scales describing the neighbourhood in the place of the 
respondent’s residence were divided into three categories, 
with the assumption that the middle group was supposed to 
contain approximately 45–55% of the respondents.

A question concerning chronic diseases was also included 
in the analysis. This question also came from the HBSC 
protocol where it is a part of the optional Chronic Conditions 
module [28, 29]. The question was phrased as follows: ‘Do 
you have a long-term illness, disability, or medical condition 
(e.g. diabetes, arthritis, allergy, or cerebral palsy) that has 
been diagnosed by a doctor?’ with ‘yes’ and ‘no’ provided 
as the answer categories. This constitutes the so-called 
uncategorized approach because the respondent is not asked 
about a detailed diagnosis [30].

The FAS (Family Affluence Scale), a standard tool for 
investigating material status in HBSC research, was employed 
as a measure of family wealth [31]. In 2014, this scale was 
extended from four to six questions. To facilitate the 
comparison of results, only four common questions were 
used: the number of cars in the family, whether the student 
has his/her own room, the number of computers in the 
household, and family journeys away from home for holidays 
or vacations. In 2018, the latter question was replaced with 
a question about traveling abroad. FAS values ranged from 
zero to nine, with high values indicating that the student 
came from a more affluent family.
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Ethics. Each of the studies in question received approval 
from the Bioethical Commission operating at the Institute 
of Mother and Child in Warsaw (2010 survey: No. 16/2009 
issued on 16 October 2009; 2014 survey: No. 20/2013 issued 
on 12 September 2013; 2018 survey: No. 17/2017 issued on 
17 March 2017).

Statistical analyses. Samples from the three HBSC rounds 
were compared in terms of the basic characteristics, as well 
as the mean KIDSCREEN-10 index using the chi-square 
test (for frequency) or the Kruskal–Wallis test (for means). 
Post hoc nonparametric analysis was applied to compare the 
results from 2010 and 2014, as well as 2014 and 2018 surveys. 
Inequalities in KIDSCREEN-10 indices were tested by delta 
Glass’s coefficient as a measure of effect size, according to 
gender, health status, and three social factors, separately 
in each year of data collection. The overall impact of the 
independent variables was investigated using a multivariate 
general linear model (GLM), with the main effects of the 
six variables included, and two-way interactions. Selected 
significant interactions were presented in a graphical format 
as marginal KIDSCREEN-10 score means for the GLM.

All reported p-values were two-tailed, and values =<0.05 
were considered significant. IBM SPSS v.28 statistical software 
was used (IBM SPSS Statistics for Windows, Version 28.0. 
Armonk, NY: IBM Corp.).

RESULTS

Sample characteristics. Table 1 contains the base 
characteristic of the study group of 13-year-olds from the 
three subsequent rounds of the HBSC study. These samples 
were similar in terms of gender but differed in terms of 
the remaining attributes. The percentage of students with 
chronic diseases was 16.5% for the whole study period, and 
was found to be the lowest in 2018. Family affluence level 
improved in the last year. As far as neighbourhood attributes 
are concerned, the middle year stands out as having the 
most favourable perception of the structural features (low 
deprivation), with a simultaneous inferior evaluation of their 
social capital.

Considering quasi-continuous scales, a weak but 
significant correlation was demonstrated between the two 
neighbourhood characteristics (rho=0.180; p<0.001). No 
correlation was shown between FAS and local deprivation 
(rho=0.017; p=0.304), nor between FAS and social capital 
(rho=0.023; p=0.159).

Univariate analysis. Table 2 compares the mean 
KIDSCREEN-10 indices according to the study year and 
sample group. In 2014, this index among 13-year-olds 
improved compared with 2010, and subsequently deteriorated 
slightly.

These results verified that the comparison of the results of 
the three studies was not biased by the limitation of the 2014 
data to 967 out of 1,536 cases. The mean for the full sample 
was 25.63 (SD=6.98) and was not significantly different from 
the subsample study (p=0.428).

In all subgroups of adolescents, there was a significant 
improvement in HRQL between 2010 – 2014. However, only 
some of the groups showed significant deterioration in the 
KIDSCREEN-10 index between 2014 – 2018. Despite a slight 

decrease, there was no significant change in the group of 
boys and children from the poorest families and those living 
in areas with high social capital. Children with chronic 
conditions were the only subpopulation with significant 

Table 1. Characteristics of 13-year-old students (%) participating in HBSC 
surveys in 2010–2018

Factor (points) N (%) 2010 2014 2018 p*

Total 3937 1464 967 1506

Gender

  Boys 1869 (47.5) 47.1 48.5 47.1 0.762

  Girls 2068 (52.5) 52.9 51.5 52.9

Chronic conditions

  Yes 642 (16.5) 18.3 18.0 13.7 0.001

  No 3255 (83.5) 81.7 82.0 86.3

Family affluence

  Low (0–3) 694 (17.9) 21.5 21.6 12.0

  Average (4–6) 2122 (54.7) 49.9 57.7 57.5 <0.001

  High (7–9) 1063 (27.4) 28.5 20.8 30.6

Local deprivation

  High (0–2) 1144 (29.4) 30.2 25.6 30.9

  Average (3–4) 1768 (45.4) 43.9 44.8 47.2 <0.001

  Low (5–6) 985 (25.3) 25.9 29.6 21.9

Social capital

  Low (0–5) 597 (15.2) 12.0 19.5 15.5

  Average (6–9) 2257 (57.3) 57.3 60.8 55.1 <0.001

  High (10–12) 1083 (27.5) 30.7 19.6 29.4

*chi-sq test

Table 2. Mean KIDSCREEN-10 index in 13-year-old students participating 
in HBSC surveys in 2010–2018 (M±SD)

Factor (points) 2010 2014 2018

Kruskal-Wallis
(post-hoc ‘p’)

2010–
2014

2014–
2018

Total 22.36±4.54 25.41±6.75 24.74±6.53 <0.001 0.007

Gender

  Boys 22.87±4.74 26.71±6.70 26.20±6.31 <0.001 0.144

  Girls 21.92±4.30 24.17±6.56 23.44±6.45 <0.001 0.022

Chronic conditions

  Yes 21.28±4.44 22.76±7.04 24.08±6.25 0.008 0.026

  No 22.63±4.53 25.99±6.57 24.85±6.58 <0.001 <0.001

Family affluence

  Low (0–3) 21.68±4.34 23.86±6.55 24.16±6.92 <0.001 0.496

  Average (4–6) 22.34±4.45 25.49±6.72 24.65±6.44 <0.001 0.016

  High (7–9) 22.95±4.68 26.92±6.77 25.19±6.57 <0.001 0.004

Local deprivation

  High (0–2) 21.18±4.42 23.92±6.93 22.85±6.53 <0.001 0.067

  Average (3–4) 22.42±4.48 25.24±6.46 25.11±6.10 <0.001 0.679

  Low (5–6) 23.63±4.29 26.92±6.75 26.56±6.73 <0.001 0.285

Social capital

  Low (0–5) 20.94±4.65 23.11±7.40 21.43±6.48 0.003 0.018

  Average (6–9) 22.07±4.15 25.34±6.06 24.20±5.98 <0.001 <0.001

  High (10–12) 23.46±4.93 27.88±7.26 27.51±6.49 <0.001 0.321

* M – mean; SD – standard deviation
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improvement between 2014 – 2018. After stratification by the 
structural characteristics of the environment, no significant 
changes were shown between 2014 – 2018 in all three groups 
distinguished according to local deprivation. Deterioration 
of HRQL at borderline-insignificant values was found in the 
most deprived regions.

Table 3 shows the differences related to gender, health 
status, and social characteristics separately for each year of 
data collection. The measure of the effect size is Glass’ delta 
coefficient. It is noteworthy that differences in HRQL scores 
related to gender and social capital of the neighbourhood 
increased. In considering the data in Table 2 and Table 3, 
the disparities related to family wealth and the prevalence of 
chronic diseases decreased significantly in 2018. On the other 
hand, the improvement in HRQL in 2014 was accompanied by 
an increase in disparities in health status and family wealth, 
and a decrease in disparities in local deprivation.

Multivariate analysis. Multivariate analysis conducted using 
the GLM model (Tab. 4) indicated that the main effects 

(study year, gender, chronic diseases, FAS, and both location 
attributes) are significant. In the best model, six significant 
two-way interactions were also identified. There were 
significant interactions between the year of data collection 
and gender, health status, social capital, and family wealth. 
In addition, the interaction between gender and social capital 
and family wealth was found to be significant. The model 
explains 18% of the variability of the KIDSCREEN-10 index.

 Two significant interactions are shown in the Figures. 
Figure 1 illustrates the effect of the increasing differences 
between the HRQL of children living in areas with lower and 
higher social capital in the subsequent years. In turn, Figure 
2 illustrates the disappearance of health inequalities 
associated with family wealth. At the same time, it effectively 
shows how in 2014 the improvement in HRQL was 
accompanied by an increase in health inequality.

Figure 1. Marginal means of the KIDSCREEN-10 score estimated in the GLM model 
showing the two-way interaction between the year of data collection and social 
capital (S.C).

Figure 2. Marginal means of the KIDSCREEN-10 score estimated in the GLM model 
showing the two-way interaction between the year of data collection and family 
affluence (FAS).

DISCUSSION

Data describing an age-homogenous group of nearly 4,000 
Polish 13-year-olds participating in three subsequent rounds 
of HBSC research was used in this study. This allowed 
identification of changes in the KIDSCREEN-10 scores 
describing the overall quality of life, as well as determination 
of the extent to which HRQL (and its changes) is affected by 
chronic diseases, family affluence, and two neighbourhood 
attributes. Referring to the previous research questions, it can 
be concluded that HRQL of 13-year-old students as measured 

Table 3. Change in the level of inequality in KIDSCREEN-10 scores in 
2010–2018

Factor
Glass’s delta with 95% confidence interval

2010 2014 2018

Gender
0.220

(0.107 – 0.323)
0.387

(0.258 – 0.515)
0.428

(0.324 – 0.531)

Chronic conditions
0.297

(0.161 – 0.433)
0.457

(0.285 – 0.628)
0.123

(-0.025 – 0.270)

Family affluence
0.292

(0.143 – 0.441)
0.467

(0.267 – 0.667)
0.149

(-0.026 – 0.323)

Local deprivation
0.554

(0.411 – 0.697)
0.432

(0.257 – 0.606)
0.568

(0.422 – 0.715)

Social capital
0.542

(0.358 – 0.725)
0.646

(0.433 – 0.857)
0.938

(0.757 – 1.118)

Table 4. Results of GLM (generalized linear model) estimation with 
the KIDSCREEN-10 score as a dependent variable presented as tests of 
between subjects’ effects

Source
Type III sum 
of squares

df Mean square F Sign.

Corrected model 26078,8 26 1003,0 33,2 <0,001

Intercept 807194,2 1 807194,2 26741,4 <0,001

Main effect:

HBSC year of survey 2289.1 2 1144.6 37.9 <0.001

Gender 2614.1 1 2614.1 86.6 <0.001

Chronic conditions 1226.1 1 1226.1 40.6 <0.001

Local deprivation 949.2 2 474.6 15.7 <0.001

Social capital 5157.5 2 2578.7 85.4 <0.001

Family affluence 970.6 2 485.3 16.1 <0.001

2-way interactions:

1*2 361.1 2 180.6 6.0 0.003

1*3 392.5 2 196.3 6.5 0.002

1*5 989.7 4 247.4 8.2 <0.001

1*6 358.3 4 89.6 3.0 0.018

2*5 227.3 2 113.6 3.8 0.023

2*6 345.8 2 172.9 5.7 0.003

R squared = 0.184 (Adjusted R squared =0.179)
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by the KIDSCREEN-10 index improved between 2010 – 2014, 
and then deteriorated between 2014 – 2018. Similar changes 
were observed in all subgroups of 13-year-olds between 
2010 – 2014, with different patterns of change in 2014 – 2018. 
In the latter case, HRQL improved only in the group of 
children with chronic diseases. Gender-related differences in 
HRQL levels and those related to neighbourhood attributes 
persisted across the three study periods. However, in 2018, 
the disparities arising from chronic conditions and family 
affluence narrowed significantly.

Commenting on the results of the current study, attention 
should be drawn to the following topics: trends in adolescents’ 
health outcomes based on HBSC data and the relationship 
between HRQL, and the selected factors considered in the 
study (chronic disease, family wealth, local deprivation, 
neighbourhood social capital). A separate commentary is 
also required on the part of the results dealing with social 
inequalities in health and their changes over the study period. 
In addition to these main themes, it is worth addressing 
the methodological aspects of the trend analyses and the 
practical implications of the study.

The findings of the study are in line with over 40 years of 
history of HBSC research carried out in schools analyzing 
self-reported health and health-related behaviours in 
adolescents aged 11–15. The broad range of data collected 
in every four-year cycle allows the presentation of trends in 
various aspects of adolescents’ well-being. It also makes it 
possible to look for their determinants within the individual 
and social realms of teenagers’ lives, such as in the trend 
analysis of life satisfaction among European and North 
American adolescents completed by Cavallo et  al. [32]. 
Other HBSC data analyses presented trends in subjective 
complaints, physical activity, eating behaviours, and the 
occurrence of risk behaviours [33–37]. Analyses of changes 
in the quality of life, as measured by Cantril’s ladder and 
the prevalence of repeated psychological complaints, are 
the most thematically consistent with this publication [32, 
38]. However, Cantril’s ladder is a single-item tool, with the 
published trend analyses not extending beyond 2010.

The presence of chronic diseases was adopted in the current 
study as one of the key variables, which achieved an average of 
16.5% across the three rounds of the study. Students suffering 
from chronic diseases evaluated their HRQL less favourably 
than their healthy peers. Adolescence poses numerous 
developmental challenges, given the biological, cognitive, 
and emotional changes that occur during this period [39]. 
Several studies have pointed to the deteriorating mental state 
of the young generation, and chronic diseases may constitute 
an additional adverse factor. Many of them were included 
in a broad systematic review of 48 studies conducted by Ow 
et  al. [40] which covered 48 studies that involved the life 
experiences of children and adolescents with disabilities. 
The authors concluded that the quality of life of children 
with disabilities includes thoughts and feelings, fitting in, 
self-image, thoughts about the future, independence, being 
accepted by society, being able to forge an identity that is 
beyond their disability, having autonomy, and having hope 
for the future.

Findings from studies carried out earlier also point to 
the exacerbation of numerous issues among adolescents 
living in more deprived areas with low social capital [41]. 
Outcomes include worse school performance, more frequent 
participation in risk and anti-social behaviours, and contact 

with violence, as well as mental health issues [42–45]. An 
unfavourable economic situation in the family and the local 
area may be the cause of psychological stress which, in turn, 
leads to depression [46, 47].

Results of various studies indicate that inferences 
concerning the relationship between neighbourhood 
attributes and the quality of life of children and young 
people are ambiguous in terms of relevance and effect size. 
These relationships depend on the age group, country, and 
year of the study, as well as the applied measures of HRQL 
and neighbourhood attributes. When interpreting the 
results, it is advisable to consider the interpretation of the 
KIDSCREEN-10 overall score. According to the authors of 
this tool, the higher the values of the index, the happier and 
fitter the adolescent, the more independent they feel, and the 
more satisfied they are with family life, their peers, and school 
life [48]. A friendly neighbourhood can thus enhance a child’s 
well-being by improving their self-image and the above-
mentioned relationships with other people. It provides a sense 
of belonging, as well as social support networks, an important 
determinant of mental health. A favourable environment is 
associated with greater social cohesion and better informal 
control, which in turn promotes stress reduction. In more 
deprived areas, there is exposure to negative stimuli and the 
sense of security is compromised, also due to increased crime 
or aggressive behaviours [49].

In earlier studies comparing the results of the full version of 
the KIDSCREEN-52 index with life satisfaction scores on the 
Cantril scale, it was shown that it is particularly important 
for adolescents to have good relationships with family and 
peers, which largely depend on the living conditions and 
environment discussed [50]. However, in recent years, online 
contacts have started to compete with the common outside 
activities of adolescents, which is linked to the so-called 
digital revolution [51].

Living in better conditions also has an impact on parents, 
improving the way families function. The deterioration of 
teenagers’ quality of life may also be influenced by the fact 
that seeing various risks, parents are less willing to offer 
their teenage children independence [52]. If they see their 
community as safe and supportive, they may be more inclined 
to allow adolescents to go outside and interact with their 
peers unsupervised [53].

A multivariate analysis of the determinants of variation 
in the mean KIDSCREEN-10 index in the combined sample 
from 2010–2018, adjusted for the year of the survey, still 
points to girls, children from poor families, children with 
chronic conditions, and those living in less privileged regions, 
as disadvantaged and vulnerable groups. The relationship 
with family wealth was found to be the weakest, with the 
value of Glass’ coefficient declining greatly in 2018. This 
leads us to conclude that when examining social inequalities 
in adolescent health, one cannot be limited by family 
wealth status. The diminishing importance of income as a 
determinant of well-being has been pointed out in earlier 
studies [54]. Contrary to expectations, a relationship between 
family wealth and neighbourhood characteristics was not 
revealed in this age group. There was also no significant 
interaction between the two groups of social determinants, 
indicating that there was no cumulative effect on the 
variability of the KIDSCREEN-10 index. Also worth noting 
is the interaction between the level of FAS and the year of 
the study. As shown in Figure 2, the highest HRQL level was 
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recorded in 2014, but this was associated with an increase 
in social health inequalities. This is consistent with reports 
stating that health inequalities may be increasing in more 
prosperous societies [55].

Limitations of the study. The conducted analyses faced 
limitations due to the cross-sectional nature of the study, as 
well as the limited number of analyzed factors. Data from 
repeated cross-sectional studies were available only for a 
single age group. It was also not possible to compare, like in 
other countries, the KIDSCREEN-10 results obtained before 
and during the COVID-19 pandemic [56]. The percentage 
of adolescents with chronic diseases reported in the school 
surveys is mostly underestimated because only students 
participating in standard compulsory school education 
and present at school on the survey date completed the 
questionnaire [28].

The changes in HRQL in 2010–2018 may have also been 
affected by other social factors, which have not been analyzed 
in this study, such as parental education and social media 
involvement [11]. National publications from other countries 
indicate an increased prevalence of overweight and obesity, 
as well as deterioration of physical activity, which may have 
affected the well-being of adolescents [57]. Being restricted to 
the information that could be obtained from young people, 
physical features of the environment that also affect mental 
health and HRQL, such as the availability of green spaces, 
contact with nature, or air quality, were not taken into 
account [58].

Strengths of the study. Despite the above limitations, the 
analysis of the current stratified by socio-economic factors 
offers important implications for further research, as well 
as policymaking and practice. Considering the limited 
mobility of teenagers and their participation in compulsory 
education, the local neighbourhood and school provide a 
crucial environmental context. These two factors should 
be combined with family characteristics [59]. However, the 
omission of the school context or family and peer support 
in the analyses is a strength of the study. These issues are 
included in the component questions of the KIDSCREEN-10 
index. Excluding these factors allowed the authors to protect 
the finding against emphasizing a strong relationship of an 
evident nature. The study also has the advantage of a large 
sample of students and the use of multivariate analyses with 
interaction effects.

Implications for practice and research. While projecting 
actions focused on adolescents’ well-being that consider their 
HRQL, it is worth bearing in mind the presence of chronic 
diseases and neighbourhood adversity. The study should 
provide another voice in the discussion on the reliability 
of trends analyzed in repeated cross-sectional surveys such 
as the HBSC study [60, 61]. It also promotes the concept of 
bio-ecological framing when mental health determinants 
are analyzed [62]. Additionally, it confirmed the need for 
epidemiological studies to combine data on health status 
and prevailing disabilities with data on material status and 
living conditions [63].

CONCLUSIONS

Referring to the aim of the study and the research questions 
posed at the beginning, it can be concluded that:
1)	HRQL of 13-year-old children fluctuated from time to 

time in Poland, and after an initial improvement between 
2010 – 2014, a decrease in the mean KIDSCREEN-10 index 
was recorded between 2014 – 2018.

2)	Subpopulations distinguished based on gender, health 
status, family wealth differed in the level of change in 
HRQL over the study period.

3)	The association of HRQL with demographic and social 
factors is not stable over time.

4)	Changes in the level of HRQL in successive years were 
accompanied by changes in the level of social inequalities 
analyzed in the context of family and neighbourhood, and 
in 2018 the differences in the assessment of quality of life 
of children living in areas with low and high social capital 
were particularly exacerbated.

5)	There was a significant interaction between the year of 
the study and three predictors of HRQL (gender, chronic 
conditions status and neighborhood social capital).

Thus, the importance of conducting analyses to track 
changes in the well-being of adolescents over time using 
HRQL has been proven. It is also reasonable to follow changes 
in different groups of adolescents. The results of the surveys 
can be used in further research, as well as in the formation 
of health policies and the design of targeted interventions 
for different populations.
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