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ABSTRACT

Objectives: Self-rated health (SRH) and health-related quality of life (HRQoL) are related with
health outcomes. It is expected that these constructs are also associated with healthy
behaviours. Thus, the present study sought to analyse the associations between a healthy
lifestyle composite score and SRH and HRQoL among adolescents.

Study design: This was an observational, cross-sectional study.

Methods: Data were obtained from the cross-sectional health behaviour in school-aged
children (HBSC) 2014 Portuguese survey. Participants were 5024 adolescents (2373 boys),
aged 10—17 years. A composite score of healthy lifestyle was obtained using the combi-
nation of the following factors: daily physical activity, sleep at least 8—9 h/night, daily
consumption of fruit and vegetables, spend <2 h daily in screen-based behaviours, never
drink and never smoke.

Results: Adolescents with a healthy lifestyle had significantly better SRH and higher HRQoL
than those who were not engaged in all healthy behaviours.

Conclusions: Healthy lifestyle (composed of physical activity, sleep at least 8—9 h/night,
daily consumption of fruit and vegetables, spend <2 h daily in screen-based behaviours,
never drink and never smoke) is related to SRH and HRQoL. Promoting a comprehensive
approach to these behaviours is a public health strategy to be considered when aiming to
improve health, in general, and SRH and HRQoL, in particular.
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Introduction

Recently, psychosocial aspects of health have gained interest.
Constructs such as health perception, and health-related
quality of life (HRQoL) are included in a broader domain
because they pertain to positive health.” Self-rated health
(SRH) is a significant predictor of morbidity and mortality,> it
is related to health biomarkers®* and it is an indicator of
physiological states among adolescents and adults.”® HRQoL
has been related to several physical and mental health
outcomes.”?

With SRH and HRQoL being related with better health
outcomes,>* it is expected that these constructs are also
associated with healthy behaviours. In fact, regular physical
activity, less sedentary time,”’° a healthy diet"’ and non-
smoking habits'> '* have been reported to be associated
with better SRH and HRQoL.

Studies have focused on the relationship of SRH and HRQoL
with a particular health outcome and individual behav-
iours.”'®* To the best of our knowledge, there is no study
addressing the use of a healthy lifestyle composite score with
SRH and HRQoL. Combining several health behaviours to
create a measure that expresses a healthy lifestyle measure
could be important to public health policy. This influences the
way in which programs that set up to promote healthy
lifestyles are developed. Therefore, this study aimed to anal-
yse the associations between a healthy lifestyle composite
score and SRH and HRQoL among adolescents.

Methods
Participants and procedures

The data were obtained from the HBSC 2014 Portuguese sur-
vey. The HBSC survey is conducted every four years in several
European and Northern American countries. The HBSC pop-
ulation includes adolescents aged 11, 13 and 15 years who
attend regular schools.’ The purpose of the survey is to gain
an understanding of adolescents' health and well-being to
describe the social and psychological determinants of their
health. The survey is conducted using a self-administered
questionnaire completed in public schools. The schools had
been stratified by regions and were randomly selected. The
methodological procedures of the HBSC study are well devel-
oped through an internationally standardised research
protocol that allows cross-cultural comparisons. A detailed
description of the methods and instrument can be found
elsewhere.’”

School administrators, legal guardians and adolescents
gave written consent. Adolescents' participation was volun-
tary and anonymous, and there were no incentives for
participation. Research was conducted in accordance with
both the Ethical Committee of Oporto Medical School and the
National Data Protection System.

The HBSC 2014 Portuguese survey sample consisted of 6026
adolescents, attending the 6th, 8th and 10th grade. For the
present study, only students who reported physical activity
levels, screen-based sedentary behaviours, sleeping time, fruit

and vegetables consumption, alcohol consumption and to-
bacco use were selected. The result was a final sample size of
5024 adolescents (2373 boys and 2651 girls), aged 10—17 years
(mean = 13.9 + 1.7). Ethical approval was sought from the
university ethics boards or other authorities associated with
the research team in each country.

Measures

Sociodemographic characteristics
Adolescents reported sex, age, school grade and parents'
education.

SRH and HRQoL

The adolescents' perception of their health was collected
through the question, “You would say your health is...?” An-
swers were given, through selection, on a 4-point scale (poor,
fair, good and excellent).’® HRQoL was assessed by KIDSCREEN-
10. It contains 10 items regarding family life, peers and school
life. The items result in one global score. This one-dimensional
measure represents a global score adequate for use in large
(epidemiological) surveys, as described elsewhere.'”*®

Healthy lifestyle behaviours

Adolescents were provided with a definition of physical
activity,” accompanied by examples of some age-relevant
activities. Then, they were asked to rate the number of days
over the past week that they were physically active, for a total
of at least 60 min per day. Answers were given on an 8-point
scale (0 = none to 7 = daily). Responses were dichotomised
into >6 times per week and daily, according to the physical
activity guidelines.?°

Watching television, playing videogames and using com-
puters were selected as the screen-based sedentary behav-
iours. Adolescents were asked to indicate the average time
(hours per day) they spent on each activity. Total screen-based
behaviour was calculated by the sum of these three sedentary
behaviours. The total sum of screen-based sedentary behav-
iours was dichotomised into >2 h and <2 h daily.**

Adolescents were asked how many hours they usually
sleep per night on average. Based on the responses, sleep
duration was dichotomised into <9 h/night and >9 h/night for
adolescents younger than or aged 12 years and <8 h/night and
>8 h/night for adolescents older than 12 years, according to
centers for disease control and prevention (CDC).*?

Consumption of fruits and vegetables is an important
aspect of healthy living in school-aged children;**** thus,
adolescents were asked to report their frequency of con-
sumption. The options were ‘never’, ‘less than once a week’,
‘once a week’, ‘2—4 days a week’, ‘5—6 days a week’, ‘once
every day’ and ‘several times every day’. The items were
dichotomised into less than daily and daily.

Adolescents were asked about their alcoholic drinking
habits such as beer, wine or liquor/spirits. For each alcoholic
drink, response options were ‘never’, ‘rarely’, ‘every month’,
‘every week’ and ‘every day’. It is important to note that the
guidance on alcohol consumption among children and ado-
lescents states that no consumption is recommended during
this life stage® and that alcohol consumption can cause them
harm.?® Given this guidance, responses were dichotomised
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into drink alcohol (irrespective of the frequency) and never
drink alcohol.

Smoking status was defined based on the question, “Pres-
ently, how often do you smoke tobacco?” Possible responses
were ‘every day’, ‘at least once a week, but not every day’, ‘less
than once a week’ or ‘never’. Because there is no threshold for
safety of smoking, responses were recoded into current
smoker (regularly or sometimes) and non-smoker.

Healthy lifestyle composite score

The healthy lifestyle composite score was obtained by
combining all these healthy behaviours. Adolescents scored
one point for achieving each of the following healthy lifestyle
categories: a) daily physical activity, b) spent <2 h/day in
screen-based sedentary behaviours, c) sleep at least 8 or 9 h/
night, d) daily consumption of fruit and vegetables, e) never
drink and f) never smoke. Thus, the healthy lifestyle score
ranged from 0 to 6, with only a score of 6 representing a
healthy lifestyle.

Data analysis

Descriptive statistics were calculated (means, standard devi-
ation and percentages) for all variables. Independent student
t-test was used to test the relationship of SRH and HRQoL with
healthy lifestyle behaviours and the healthy lifestyle score.
Finally, several models of linear regression were conducted to
analyse the effect of the healthy lifestyle score on SRH and
HRQoL. Variables were standardised before entering into the
models. Model one was unadjusted. In model 2, the analysis
was adjusted for sex, age, father's education and mother's
education. In model 3, the analysis was further mutually
adjusted for SRH and HRQoL. Statistical analysis was per-
formed using SPSS 24. The significance level was set at
P < 0.05.

Results

Table 1 presents the characteristics of this study's sample and
the prevalence of healthy lifestyle behaviours. Prevalence
ranged from 14.9% (95% confidence interval [CI]: 13.9—15.9%)
for those engaging in daily physical activity and 92.3% (95% CI:
91.5-93.0%) for those reporting to be non-smokers. Only 1.4%
(95% CI: 1.1-1.8%) of adolescents could be considered having a
healthy lifestyle, achieving all six healthy behaviours.

The relationship between SRH, HRQoL, healthy behaviours
and healthy lifestyle composite measures is presented in
Table 2. Adolescents who engage in physical activity every
day, sleep at least 8/9 h per night, consumed fruit and vege-
tables every day, did not drink alcohol and did not smoke to-
bacco presented better SRH and higher HRQoL. For the healthy
lifestyle composite score, adolescents with a healthy lifestyle
had significantly better SRH (3.7, 95% CI: 3.5—3.8 vs 3.3, 95% CI:
3.2—3.2; P < 0.001) and higher HRQOL (43.7, 95% CI: 42.5—44.8 vs
38.8, 95% CI: 38.6—39.9; P < 0.001) than those who were not
engaged in all healthy behaviours.

The parameters that estimate the relationship between
SRH, HRQoL and the healthy lifestyle composite score are
presented in Table 3. SRH is related with healthy lifestyle

Table 1 — Participants' characteristics (n = 5024)

Characteristic

Total M + SD or % (95% CI)

Sex
Boys
Girls

Age (years)

School grade
6th grade
8th grade
10th grade

Father's education
Primary education
Middle school
Secondary education
Superior education

Mother's education
Primary education
Middle school
Secondary education
Superior education

47.2 (45.9-48.6)
52.8 (51.4—54.1)
13.9 (13.9—14.0)

32.6 (31.3-33.9)
40.0 (38.6-41.3)
27.4 (26.2—28.7)

20.7
35.9
25.0
18.4

19.6—21.8)
34.5-37.2)
23.8-26.3)
17.4—19.5)

e e =

13.6 (12.6—14.5)
34.9 (33.6-36.3)
28.2 (27.0—29.5)
233(221 24.5)

SRH .2 (3.2-3.3)

HRQoL 38 8 (38.6—39.0)
Physical activity every day 14 9 (13.9-15.9)
Screen time < 2 h/day 4 (43.0—45.7)
Sleep >8 or 9 h/night 62.5 (61.2—63.8)
Eat fruits/vegetables every day 31.5 (30.2—-32.8)
Not drink 72.8 (71.6—74.0)
Not smoke 92.3 (91.5-93.0)

Healthy lifestyle score
<5 healthy behaviours
six healthy behaviours

98.6 (98.2—98.9)
1.4 (1.1-1.8)

M, mean; SD, standard deviation; CI, confidence interval; SRH, self-
rated health; HRQoL, health-related quality of life.

composite score in the unadjusted analysis (B = 0.22, 95% CI:
0.19—-0.24). When the analysis was adjusted to the socio-
demographic variables (B = 0.18, 95% CI: 0.15-0.21), and
further for HRQoL (B = 0.09, 95% CI: 0.06—0.11), the relationship
remained significant. HRQoL was also significantly related
with the healthy lifestyle composite score. Adolescents who
were engaged in more healthy lifestyle behaviours had higher
HRQoL in the unadjusted model (B = 0.31, 95% CI: 0.26—0.34)
and in the adjusted models for sociodemographic variables
(B =0.24, 95% CI: 0.21-0.26) and further for SRH (B = 0.17, 95%
CIL: 0.15—0.20). It is clear that the healthy lifestyle composite
score was strongly related with HRQoL.

Discussion

The aim of this study was to analyse the association between
a healthy lifestyle composite score and SRH and HRQoL in
adolescents. Those with a healthy lifestyle had better health
perception and higher HRQoL. From the association between
SRH, HRQoL and each healthy behaviour, engaging in physical
activity every day, sleeping at least 8/9 h per night, consuming
fruit and vegetables daily, not drinking alcohol and not
smoking tobacco were significantly related with both SRH and
HRQoL. Only screen-based time was not significantly related
with SRH and HRQoL. The healthy lifestyle composite score
was linearly related to SRH and HRQoL. Furthermore, it is also
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Table 2 — Relationship between SRH, HRQoL, healthy behaviours and the healthy lifestyle composite measure.

Variables SRH

HRQoL

M (95% CI)

p M (95% CI) p

Physical activity

<6 days/week 3.2(3.2,3.2)

Daily 3.5 (3.5, 3.6)
Screen-based time

>2 h/day 3.2 (3.2, 3.3)

<2 h/day 3.2(3.2,3.3)
Sleep duration

Sleep <8 h/day 3.1 (3.1, 3.1)

Sleep >8 h/day 3.4 (3.3,3.3)
Fruit and vegetable consumption

Not daily 3.2 (3.2,3.2)

Daily 3.3 (3.3,3.4)
Drink alcohol

Drink 3.1 (3.1, 3.1)

Do not drink 3.3(3.3,3.3)
Smoking

Smoke 2.9(2.8,3.0)

Do not smoke 3.3(3.2,3.3)
Healthy lifestyle score

<5 healthy behaviours 33(3.2,3.2)

six healthy behaviours 3.7 (35, 3.8)

<0.001 <0.001

38.4 (38.2, 38.6)

41.2 (40.8, 41.7)

0.426 0.162
38.7 (38.4, 39.0)

38.9 (38.7, 39.2)

<0.001 <0.001
39.9 (36.7, 37.4)
37.1(39.7, 40.1)

<0.001 <0.001
38.3 (38.1, 38.5)
40.0 (39.7, 40.4)

<0.001 <0.001
36.3 (36.0, 36.7)
39.8 (39.5, 40.0)

<0.001 <0.001
34.6 (33.9, 35.3)
39.2 (39.0, 39.4)

<0.001 <0.001

38.8 (38.6, 38.9)
437 (42.5, 44.8)

SRH, self-rated health; HRQoL, health-related quality of life; CI, confidence interval; M, mean.

Tested by independent sample t-test.

important to highlight that only 1.4% of Portuguese adoles-
cents had a healthy lifestyle, when considering all healthy
behaviours together. Taking into account that a healthy life-
style has positive impacts on health outcomes and prevents
early onset of chronic diseases,”’ most Portuguese adoles-
cents are potentially at risk. The behaviour choices of ado-
lescents may put at risk their future health.

SRH is a multidimensional concept. For adolescents, it is
associated with the comprehensive spectrum of variables
reflecting personal, social, psychological, behavioural and
medical factors.®?®?° Similarly, physical activity, time spent
in screen-based behaviours, sleep duration, fruit and vege-
table consumption, alcohol consumption and smoking
tobacco are associated with health outcomes.’?20732
Therefore, the positive and significant relationship between
SRH and the healthy lifestyle composite score suggests that
this score reflects the adolescents' health status. It is also
important to highlight that the highest value for SRH was
observed for those who had a healthy lifestyle (achieving all
six healthy behaviours). Supporting that a multibehavioural
healthy lifestyle should be promoted, instead of only

individual behaviours, is noteworthy from a public health
view point.

HRQoL is a multidimensional construct that reports to a
person's self-perceived health, comprising several ratings
of well-being, including physical well-being/functioning,
emotional well-being, self-esteem, family relations and so-
cial functioning.®® Previous studies have related HRQoL with
some individual health behaviours, such as physical activity
and sedentary behaviour,”'° diet,"* smoking'*** and alcohol
consumption.®® Thus, it is not surprising that HRQoL was
associated with the healthy lifestyle composite score, a com-
posite measure of those behaviours. Hence, HRQoL is related
to several physical and mental health outcomes.”?® Results
suggest that the healthy lifestyle composite score may reflect
the adolescents' health status. Also, similar to SRH, those who
had a healthy lifestyle had better HRQoL, reinforcing the
importance of promoting a multibehavioural healthy lifestyle
from a public health stance.

Although the association of a healthy lifestyle composite
score with both SRH and HRQoL was significant, the rela-
tionship with HRQoL was stronger. It can be due to the fact

Table 3 — Parameter estimates of the relationship between SRH, HRQoL and the healthy lifestyle composite measure.

Variables SRH [B (95% CI)]

HRQoL [B (95% CI)]

Model 1 Model 2

Model 3

Model 1 Model 2 Model 3

Healthy lifestyle score 0.22 (0.19-0.24) 0.18 (0.15—0.21)

0.09 (0.06—0.11)

0.31(0.26-0.34)  0.24 (0.21—0.26)  0.17 (0.15—0.20)

SRH, self-rated health; HRQoL, health-related quality of life; CI, confidence interval.

Variables were standardised before entering into the model.
Model 1: Unadjusted.

Model 2: Analysis was adjusted for sex, age, father's education and mother's education.
Model 3: Analysis was adjusted for sex, age, father's education and mother's education and mutually for self-rated health and health-related

quality of life.
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that adolescents usually have fewer medical events. More-
over, adolescence represents a critical transition in lifespan,
characterised by a huge step in growth, where profound
biopsychosocial changes occur, involving a whole set of new
multifaceted challenges to youth. It is a unique period of
discovery, experimentation and transformations,*® involving
the different aspects included in HRQoL and probably not so
much related to disease specificities, more connected with
SRH.>?

There is still much work to be carried out to promote
healthy lifestyles and to raise awareness of the potential risk
to the health status among adolescents. Given that it is
already known that health behaviours are set during this
developmental period, understanding how best to promote
healthy lifestyles is of crucial importance during this life
phase. Also, important to highlight is the fact that the lower
prevalence of adolescents with a healthy lifestyle seems
to corroborate that unhealthy behaviours tend to cluster
together.?” Therefore, promoting a comprehensive approach
to these behaviours, instead of targeting them separately, is a
public health strategy to be considered when aiming to
improve health, in general, and SRH and HRQoL, in particular.

It is also important to mention that healthy lifestyle is a
pattern of health behaviours based on choice from options that
are available according to people's life situation.’® It means
that lifestyle is influenced by education and social context
provided by chance. The potential influence of socio-economic
factors, such as education, perhaps explains why the statistical
relation lowers down when the models included education.
Thus, there is a need to think that the concept of lifestyles
promote a sense of stability for an individual by providing
an anchor in a particular social constellation of style and
activity.*

Several limitations of this study must be acknowledged. All
data were self-reported, and reliability and validity have not
been studied for all healthy lifestyle behaviours measured. So
far, there is no consensus as to how to define a healthy lifestyle.
In Europe, there are different guidelines for fruit and vegetable
consumption, the guideline varies between countries, which is
difficult to define a cut-off point.”® Besides that, there is no
consensus about what nutritional components constitute a
healthy diet. Furthermore, the cross-sectional design of the
study precludes making a causal inference for the relationship
between healthy lifestyle and sociodemographic factors. Thus,
results need to be interpreted with that in mind.

Conclusion

In spite of the knowledge of the health benefits of engaging in
physical activity every day, minimising the time spent in
screen-based behaviours, sleep time duration, daily con-
sumption of fruits and vegetables and no alcohol and tobacco
use, only 1.4% of Portuguese adolescents can be classified
having a healthy lifestyle. Healthy behaviours, except screen-
based time, are related with both SRH and HRQoL, and a
healthy lifestyle composite score is linearly related to SRH and
HRQoL. The significant relationship between a healthy
lifestyle and SRH and HRQoL shows that this combination of
several healthy behaviours into a composite measure of
healthy lifestyle is a strong variable to analyse adolescents'

health status and must be highlighted both in health and
educational public policies.
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