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Background: Self-rated health is a valid and reliable subjective indicator of general health. We aimed to assess the
associations between self-rated health, mental health problems, physical activity, sedentary behaviour and BMI
among Slovak urban adolescents. Methods: Data were collected within the EU-FP7: EURO-URHIS 2 (The European
Health Indicator System Part 2) project in two largest Slovak cities: Bratislava and Kosice. Sample included 1111
adolescents (response rate 73.7%, mean age 14.32� 0.48 years, 52.8% boys). Self-rated health was measured with
the first item from the Short Form Health Survey 36 questionnaire, mental health problems were assessed by the
Strengths and Difficulties Questionnaire and for physical activity and sedentary behaviour questions from the
WHO HBSC questionnaire were used. Logistic regression was performed to determine the associations between
self-rated health and the independent variables. Results: Self-rated health was found to be significantly associated
with mental health problems, sedentary behaviour and BMI. However, the strongest association was found with
engagement in physical activity every day (OR 8.0; 95% CI 1.6–39.9). Conclusions: Previous research revealed that
self-rated health was associated with various mental health problems. Our findings add to these results by
showing that physical activity and sedentary behaviour are also very important additional factors related to
self-rated health. Better understanding of these associations can help in developing more effective public
health intervention programmes for adolescents.
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Introduction

Adolescence is a period of human life characterized by rapid
physical and psychological changes in the individual as well as

by the increasing influence of peers, school, mass media and the
wider society as a whole.1 Indeed, adolescence is generally a
healthy period of life compared with early childhood and old age;
however, adolescent morbidity shows worrying trends in key areas
such as mental health (suicide, depression, eating disorders, anxiety,
attention deficit/hyperactivity disorder, psychosis), cardiovascular
risk (obesity and type 2 diabetes) and sexual health.2

Self-rated health (SRH) is a construct that express an individual’s
perception and assessment of his or her own health.3 It is a
commonly used measure in adolescent research and has been
found to be a reliable and valid indicator of physical and mental
functioning4,5; moreover, can be considered a sensitive tool for
public health in terms of monitoring the effect of large-scale
socioeconomic events.6 SRH among adolescents is associated with
a broad spectrum of medical, psychological, social and lifestyle
factors, where both the positive and negative ends of the SRH
scale are affected in a similar but inverse manner.5 There are two
theoretical views on SRH status: the first says that SRH is considered
to be based on feedback about one’s present state of wellness or
illness (i.e. a more spontaneous assessment); the second says that
it is considered to reflect an individual’s prior beliefs about being a
healthy or unhealthy person (i.e. a more stable self-concept of
health). Longitudinal studies among adolescents have concluded
that SRH is best understood as an enduring self-concept.7

Although adolescence is a time of great changes in a young
person’s life, research shows that SRH is on the whole a stable
construct for rating subjective health.1

Mental health is a strong predictor of the self-rated health, inde-
pendent of the objective measures of health, and self-rated mental
health is two times more important than self-rated physical health in
predicting self-rated health.8 Most mental health problems (MHP)
diagnosed in adulthood begin in adolescence, and half of lifelong
diagnosable mental health disorders start by age 14; this number
increases to 75% by the age of 24 years. MHP are more common
and include MHP temporarily experienced as a reaction to life
stressors. They are less severe and of a shorter duration than
mental disorders but may later develop into a mental disorder.9

Physical activity (PA) and sedentary behaviour (SB) are lifestyle
factors that may also play an important role in forming SRH
status. PA provides fundamental health benefits for children and
youth. Similarly to adults positive associations between higher
engagement in PA and SRH have been reported in also youth.10

SB is associated with negative health outcomes distinct from those
of inactivity and independent of the benefits associated with PA.11

During the last decades, media have become one of the crucial
factors in the developing of SB. Media affect youth not only by
increasing the time they spend sitting but also by influencing their
beliefs and behaviours. Many negative associations of social
(electronic) media use have been reported relating to reduced PA
and overweight,12 but media can also be powerful pro-social and
educational factors.13 The value of PA to normal growth and develop-
ment, including the health and well-being of children and ado-
lescents, is undisputed. Chakravarthy and Booth14 have hypothesised
that there is a threshold of PA for optimal expression of inherited
genes and genotypes—and falling below this threshold has been
defined as a ‘physical activity deficiency’. The manifestation of this
concept is called ‘sedentary death syndrome’.15 One of the negative
consequences of inadequate PA and/or excessive SB is a higher BMI.
Several international studies analyzing the relationship between
overweight/obesity and SRH have revealed that overweight or obese
adolescents report poor SRH more often than those of normal
weight.10

Previous research has shown that SRH is an independent
predictor of morbidity and mortality, health-risk behaviour and

long-term sickness absence.16–18 in a wide range of populations,
including adolescents. It has also been shown that SRH is established
early in life and becomes a rather stable construct early in adoles-
cence.1 Engaging in PA is a key factor in promoting adolescent
health, not only in maintaining a normal BMI but also in maintain-
ing good mental health, which is one of the main determinants of
SRH in adolescence. The role of SB in relation to SRH is less clear,
but it is a subject of intense research.8 Given the fact that SRH has
been found to be established mainly before adolescence,1 public
health activities aimed at children, adolescents and their families
are highly important. Yet, the number of studies identifying
factors influencing perceptions of SRH during this period is
limited. Thus, the aim of this study was to investigate the role of
BMI, SB (watching TV and using a PC), PA and MHP in relation to
SRH in urban adolescents.

Methods

Sample and procedure

The data were collected within the FP7 European Urban Health
Indicators project (EURO-URHIS 2, Grant agreement No. 223711)
in the two largest cities in Slovakia—Bratislava (the capital city) and
Kosice in the autumn of 2010. Selections of cities were in accordance
with the definition of Urban Audit (DG Regio). The design of the
study was cross-sectional; the EURO-URHIS 2 sampling and data
collection procedures have recently been published by Pope et al. 19

The EURO-URHIS 2 methodology proposed stratification to obtain
representative samples of school sectors (e.g. private, public,
religious and academies) within the defined area boundary.
Cluster sampling was used, with the primary sampling unit being
the school class (or school in the absence of a sampling frame of
classes). The recommended minimum sample size according to the
EURO-URHIS 2 methodology was 400 adolescents for each urban
area. For EURO-URHIS 2 data collection in Slovakia 50 schools
were identified (28 from Bratislava and 22 from Kosice) with a
total of 1701 adolescents. We obtained data from 1253 adolescents
(649 from Bratislava and 604 from Kosice), which represents a
response rate of 73.7%. Non-response was primarily due to illness
and parental disapproval of the participation of their children. After
applying step-by-step the exclusion criteria (<75% completion,
extreme cases, no age or gender, not aged 14–16 years, not living
in urban area) 1111 valid questionnaire (570 from Bratislava and 541
from Kosice) were used for further analyses (Pope et al. 2015).19

Measures

The original questionnaire of the EURO-URHIS 2 project was
translated from English to Slovak and then back-translated
according to the standard procedure.20

Self-rated health

SRH was measured by a single question from the Short Form Health
Survey (SF-36) 21: Would you say your health is. . .? Answering
options were: excellent (1), very good (2), good (3), not bad (4)
and bad (5). The answers were dichotomised as (very) good/
excellent (options 1, 2 and 3) and less than good (options 4 and 5).

Mental health problems

The SDQ (The Strengths and Difficulties Questionnaire)22 is used all
around the world as a routine screening measure to detect children
and adolescents at high risk of MHP. This is a self-completion
instrument for adolescents comprising 25 items; it is made up of
five sub-scales indicating conduct problems, inattention-hyperactiv-
ity, emotional symptoms, peer problems and pro-social behaviour.
The questions relate to the period of the previous 6 months.

Associations between self-rated health, mental health problems and physical inactivity 985

Downloaded from https://academic.oup.com/eurpub/article-abstract/27/6/984/3806840
by guest
on 23 November 2017

Deleted Text: <sup>]</sup>.
Deleted Text: 19
Deleted Text:  <sup>[</sup>
Deleted Text: <sup>]</sup>,
Deleted Text: <sup>]</sup>.
Deleted Text: <sup>]</sup>,
Deleted Text:  <sup>[</sup>
Deleted Text:  <sup>[</sup>
Deleted Text: <sup>]</sup>.
Deleted Text: <sup>]</sup>.


Responses to each of the 25 items consist of three options: not true
(1); somewhat true (2); certainly true (3). Each of the five sub-scales
was scored (range 0–10) if all five items were completed. A scale
score could be calculated if at least three items were filled in. An
overall estimate of psychological adjustment is derived from the
summed scores (0–40) of the first four of these five sub-scales
(except for the pro-social scale) and creates a total difficulty score.
In our analyses, the total difficulty score was classified in three
categories as: normal (1; range 0–15), borderline (2) and abnormal
(3; range 20–40). The self-report version of the SDQ has
demonstrated good reliability and validity.22 In our study, the
Cronbach’s alpha for the SDQ total difficulty score was 0.61.

PA and SB

Questions were taken from the WHO survey Health Behaviour in
School-aged Children (HBSC).23,24 Participating in PA was rated by
the following question: How often do you do sports (such that you
breathe hard and sweat) in your free time? Answering options were:
every day (1), four to six times a week (2), two three times a week
(3), once a week (4), once a month (5), less than once a month (6)
and never (7).

Respondents were asked two questions in relation to SB. The first
was: How much time do you spend watching television during an
average school day? And the second one was: How much time do
you spend on a computer during an average school day? The
answers were dichotomized into two or more hours watching TV
and using a PC (1) and less than 2 hours watching TV and using a
PC (2) depending on the amount of a time they spent watching TV
and using PC for 2 or more hours during an average school day.

BMI status

The measurement of body weight and height was made without
shoes, and height was measured using stadiometers (preci-
sion�0.5 cm) by trained assistants. Adolescents were divided into
four groups according to BMI: underweight, normal weight,
overweight and obese. We used cut offs set by the National
Reference Standards BMI of Slovakia for children and adolescents.25

Under the 25th centile BMI was defined as being underweight.
Normal weight was defined as being in the BMI range at or above
the 25th and under the 75th centile; overweight was defined as being
at or above the 75th centile and under 90th; BMI at or above the
90th centile indicated obesity.

Statistical analyses

As a first step, we computed baseline statistics (prevalence rates/
frequencies) for the variables under the study (BMI, SB, PA,
MHP, SRH), and consequently the chi-square test of independence
was used to determine whether there are significant difference in
these categorical variables between boys and girls or between
Bratislava and Kosice. Next, logistic regression was used to
examine the associations between SRH and MHP; PA, SB and
BMI and gender. The reference categories were as follows: BMI:
category of obesity; gender: girls; PA: an engagement in PA never;
SB: 2 or more hours watching TV, 2 or more hours using a PC;
MHP: abnormal total difficulty score category. A crude effect of all
the variables was calculated in relation to SRH, respectively.
Subsequently, variables were added into logistic regression models,
and the final model was controlling the effects of all variables in
relation to SRH. ORs were calculated for all analyzed variables to
predict the likelihood of self-rated health being (very) good/
excellent. All statistical analyses were performed using the statistical
software IBM SPSS 22.0 for Windows.

Results

The present study sample included 1111 adolescents: 587 boys
(52.8%; mean age of 14.4 years; 95% CI 14.35–14.43; SD .502) and
524 girls (mean age of 14.2 years; 95% CI 14.21–14.28; SD .443).
According to the methodology, half of adolescents (50.1%) were
classified as having normal weight, 24.9% as underweight and ap-
proximately 10% as obese. Adolescents spent more time in front of a
PC screen (75%) than watching TV (68%). The surveyed adolescents
most often reported being physically active two to three times a week
(35%), and those without any PA represented 3.3% of adolescents.
Approximately 73% of adolescents were without MHP (i.e. with a
normal total difficulty score). An overwhelming majority of adoles-
cents reported their health as (very) good/excellent (95.1% boys and
95.2 girls). Significant differences were found between boys and girls
in SB and PA. No significant differences were found in the studied
variables between Bratislava and Kosice. Background descriptive
characteristics of the sample are presented in table 1.

Logistic regression was performed in order to examine the asso-
ciations between SRH and independent variables. The crude effect of
each variable on SRH was calculated separately. The other variables
were then included in the models successively. First, the MHP
variable was included in the analyses (model 1), followed by PA
and SB (model 2) and finally BMI and gender (model 3) were
included. For assessing the goodness of the fit of the models, we
calculated Nagelkerke R Square and – 2 Log Likelihood. In the final
model, the Nagelkerke R Square was .17 and the – 2 Log Likelihood
was 319.7.

The crude significant effect of the variables on SRH are as follows:
adolescents with normal weight are 3.1 times more likely (95% CI
1.3–7.6) to evaluate their health as (very) good/excellent compared
with obese adolescents. Adolescents who do not watch TV are 2.4
more likely (95% CI 1.4–4.1) to rate their health as (very) good/
excellent as adolescents watching TV. Teenagers without MHP
(normal class of total difficulty score, it means score of 0–15) were
assess five times more likely (OR 4.9, 95% CI 2.4–9.9) to assess their
health as (very) good/excellent in comparison to teenagers with
MHP. However, the closest association was found between SRH
and PA. Adolescents who were engaged in PA every day are over
11 times (OR 11.5, 95% CI 2.0–65.8) more likely to evaluate their
health as (very) good/excellent. A less close association is visible
between adolescents engaged in PA four to six times a week (OR
4.2, 95% CI 1.2–14.9) in comparison to those who have no PA at all.

After determining the crude effect of the variables, we performed
logistic regression to control for the effects of all variables that were
subsequently added to the models. Even after controlling for the
impact of the others variables, there was no fundamental change
in OR except for that of PA. The crude OR was 11.5 without
controlling for the impact of the other variables, and when
controlled for BMI, SB and MHP, the OR of PA performed every
day decreased to OR 8.0 (95% CI 1.6–39.9) in the final model.

The results of the final logistic regression analysis revealed that PA
performed every day was the factor most strongly associated with
(very) good/excellent SRH in adolescents. The other significant
factors were PA—performed four to six times a week, with OR 3.7
(95% CI 1.14–11.8); BMI—category of normal weight, with OR 3.0
(95% CI 1.6–7.8); SB—watching TV, with OR 2.6 (95% CI 1.4–4.8);
and MHP—normal category of total difficulty score, with OR 4.9
(95% CI 2.2–10.6). The crude effect and OR when controlling for
the effects of all variables on SRH are presented in table 2.

Discussion

The aim of this study was to investigate the associations of BMI, SB
(watching TV and using PC), PA and MHP with SRH in Slovak
urban adolescents. This study showed that BMI, SB specifically
watching TV and MHP are factors associated significantly with
(very) good/excellent SRH; however, the strongest association with
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respect to rating one’s SRH as (very) good/excellent was found un-
equivocally with daily engagement in performing PA.

In our sample, the majority of adolescents reported their health as
(very) good/excellent (95.1% boys and 95.2 girls). This is in line with
the results from the 41 countries that participated in the HBSC
studies,23,24 where the majority of adolescents reported excellent or
good health (at age 15 years: 85% of girls and 89% of boys). In other
countries, the prevalence of (very) good/excellent SRH ranges from
70% to 90%.4,26,27

Health perceptions are associated with many other health
outcomes,28 but differences due to BMI and gender differences in
variables associated with SRH usually occur only for self-rated psy-
chological health, with boys rating their health higher.29 In our
sample, half of adolescents were classified as having normal
weight, and these adolescents had approximately a more than
three times higher chance of evaluating their health as very good/
excellent in comparison with obese adolescents. This is in line with
our hypothesis and the findings of previous studies.30

Table 2 Logistic regression model of factors associated with (very) good/excellent self-rated health among adolescents (OR with 95% CI)

Crude effect Adjusted effect

Model 1 Model 2 Model 3

Mental health problems

Normal 4.85 (2.37–9.90) 4.65 (2.22–9.73) 4.95 (2.30–10.65) 4.86 (2.23–10.58)

Borderline 1.40 (0.66–2.99) 1.87 (0.80–4.34) 2.25 (0.93–5.14) 2.19 (0.89–5.37)

PA

Every day 11.53 (2.02–65.78) 9.71 (1.49–63.06) 8.04 (1.62–39.85)

4–6 times a week 4.23 (1.20–14.90) 4.49 (0.98–20.57) 3.67 (1.14–11.78)

2–3 times a week 2.42 (0.77–7.54) 1.66 (0.45–6.19) 1.35 (0.57–3.18)

Once a week 1.40 (0.43–4.58) 1.10 (0.27–4.47) 0.94 (0.35–2.55)

Sedentary behaviour

Less than 2 hours watching TV 2.36 (1.35–4.10) 2.65 (1.43–4.91) 2.56 (1.37–4.79)

Less than 2 hours using a PC 1.11 (0.59–2.08) 0.86 (0.40–1.81) 0.85 (0.39–1.81)

BMI

Underweight 1.09 (0.46–2.56) 1.01 (0.40–2.50)

Normal weight 3.12 (1.27–7.64) 3.01 (1.17–7.79)

Overweight 2.16 (0.73–6.42) 2.05 (0.66–6.40)

Gender

Boys 0.78 (0.41–1.49) 0.80 (0.42-1.50)

Adjusted effect: model 1 adjusted for mental health problems; model 2 adjusted for mental health problems, PA and sedentary behaviour;
model 3 adjusted for mental health problems, PA, sedentary behaviour, BMI and gender. The reference categories are as follows: mental
health problems: abnormal total difficulty score; PA: less than once a week; sedentary behaviour: 2 or more hours watching TV; sedentary
behaviour: 2 or more hours using a PC; BMI: obesity; gender: girls. Statistical significance at P < 0.05 is in bold. The missing cases for the
variables are as follows (%): BMI (7.6); sedentary behaviour: watching TV (3.2); sedentary behaviour: using a PC (2.8); PA (1.1); mental health
problems (0.8); SRH (0.6). The differences in OR for MHP between models 1 and 2 are due to missing cases in the final multivariate model.

Table 1 Background characteristics of the sample

N (%) Boys N (%) Girls N (%) P value

BMI 0.19

Underweight 258 (24.9) 143 (25.5) 115 (24.4)

Normal weight 518 (50.1) 267 (47.6) 251 (53.2)

Overweight 153 (14.8) 85 (15.2) 68 (14.4)

Obesity 104 (10.1) 66 (11.8) 38 (8.1)

Sedentary behaviour: watching TV 0.00

2 or more hours 747 (68.4) 371 (63.9) 376 (73.6)

Less than 2 hours 345 (31.6) 210 (36.1) 135 (26.4)

Sedentary behaviour: Using a PC 0.01

2 or more hours 814 (75) 447 (77.9) 367 (71.7)

Less than two hours 272 (25) 127 (22.1) 145 (28.3)

PA 0.00

Every day 175 (15.8) 130 (22.3) 45 (8.6)

4–6 times a week 262 (23.7) 168 (28.8) 94 (18.0)

2–3 times a week 387 (35.0) 176 (30.2) 211 (40.4)

Once a week 149 (13.5) 62 (10.6) 87 (16.7)

Less than once a week 132 (12) 47 (8.1) 85 (16.3)

Mental health problems 0.39

Normal 807 (72.8) 432 (73.7) 375 (71.8)

Borderline 197 (17.7) 96 (16.4) 101 (19.3)

Abnormal 104 (9.5) 58 (9.9) 46 (8.9)

Self-rated health 0.52

Very good excellent 1051 (95.1) 558 (95.1) 493 (95.2)

Less than good 54 (4.9) 29 (4.9) 25 (4.8)

Statistical significance at P < 0.05 is in bold. The missing cases for the variables are as follows (%): BMI (7.6); sedentary behaviour: watching
TV (3.2); sedentary behaviour: using a PC (2.8); PA (1.1); mental health problems (0.8); SRH (0.6).
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Another factor associated with SRH was watching TV. The
influence of the media, especially watching TV, on health is
disputable. The positive media effect holds only when adolescents
predominantly talk with their real friends.31 However, recent
evidence raises concerns about media’s effects on aggression,
sexual behaviour, substance use, eating disorders and academic
difficulties, and although the media are not the leading cause of
any of these problems, the reviewed research suggests that they are
a significant factor.32 We identified that adolescents who watched
TV less than two hours were more likely to evaluate their health as
(very) good/excellent (OR 2. 6; 95% CI 1.4–4.8) in comparison with
those who watched TV 2 or more hours. More information is
needed in order to more clearly explain the relationship between
watching TV and SRH, because we only know that 68% of adoles-
cents watched TV for 2 or more hours a day during the last week.
Therefore, in the future, it would be of interest to gain information
on what type of programs are preferred by adolescents and also to
define the interaction between the type of program and MHP or
SRH in youth.

Mental health is an important determinant of SRH. The stronger
weight of mental health implies that the mental component of SRH
is stronger than the physical one.8 The prevalence of MHP (the
abnormal category of the total difficulty score, i.e. a score between
20 and 40) in our sample was 9.5%. In other countries, the
prevalence varied from 6.6% to 10% in Germany and in Great
Britain33,34 and a higher prevalence (15%), e.g. was found in two
countries: Turkey and Nigeria.35 Overall, there is less research
examining the associations between PA and/or SB and mental
health in youth in relation to SRH.36 Even when controlling for
the impact of SB, PA, BMI and gender simultaneously, adolescents
without MHP had in our study an almost five-times higher chance
of rating their health as (very) good/excellent.

The most important factor associated with SRH is however PA.
PA has established benefits on many aspects of health and quality of
life across the lifespan.37 Generally, boys participate in more PA than
girls,38 as confirmed also by our findings. We concluded that the
strongest crude effect was engagement of PA every day (OR 11.5,
95% CI 2.0–65.8) as well as between PA performed four to six times
a week (OR 4.2, 95% CI 1.2–14.9). Even after controlling for all of
the analyzed variables in the final logistic regression model, PA every
day remains the most important factor associated with adolescent’s
SRH (OR 8.0, 95% CI 1.6–39.9). This outcome highlights the great
importance of engagement in PA daily in children and youth in
order to maintain good health. The scientific evidence available
for the age group 5–17 years supports the overall conclusion that
PA provides fundamental health benefits, including both cardio-
respiratory fitness and muscular strength, reduced body fatness,
favourable cardiovascular and metabolic disease risk profiles,
enhanced bone health and reduced symptoms of depression.39

Another clearly visible trend is a dose–response relationship, in
that greater doses of PA are associated with improved indicators
of health. These outcomes are in line with the WHO Global recom-
mendations on PA for health, suggesting that important health
benefits can be expected to accrue in most children and youth
who accumulate 60 or more minutes of moderate to vigorous PA
daily and that amounts of PA greater than 60 minutes provide
additional health benefits.39

Strengths and limitations

The strength of the study lies in the methodology of the EURO-
URHIS 2 FP 7 project for urban population health, including all the
relevant determinants of health. Results of this study should be in-
terpreted in the context of several study limitations, however. First,
this was a cross-sectional study, and it is not possible to determine
causal relations. Second, we measured study variables by self-
reported questionnaires, and this retrospective report may have
been influenced by recall bias. Finally, the study is not representative

of Slovak adolescents living in non-urban areas, and therefore
generalisation of the results to the entire Slovak adolescent population
is limited.

Implications

Our findings and findings from other studies17 suggest that routines
for dealing with SRH early in life may be an important strategy to
prevent morbidity in the adult population. SRH predicts allostasis,
which is the adaptive regulatory process that maintains homeostasis
during exposure to physical, psychosocial and environmental
challenges or stressors, and this association may be related to
health via mechanisms of sustained activation of multiple bodily
systems associated with cardiovascular disease as well as other
chronic diseases.40 Our outcomes show that in addition to MHP,
health-compromising lifestyle factors, such as unhealthy diet and
physical inactivity, are also important determinants of SRH. This
may have implications for public health policy and practice, as
many of the factors influencing SRH can be changed via tailored
interventions.
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Key points

� An overwhelming majority of Slovak urban adolescents
(more than 95%) reported their health as (very) good/
excellent.
� Engagement in PA is one of the most important lifestyle

determinants which crucially affect both positive and
inverse perceptions of one’s own health not only in
adulthood but already in adolescence.
� The significant relationship between SRH and SB (especially

watching TV), despite the fact that adolescents spend more
time with using PC, was confirmed.
� One of the key public health tasks of whole society is to

motivate young people to be physically active on daily
basis by ensuring a secure environment and creating new
opportunities for their leisure time activities.
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