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1  | INTRODUC TION

Health‐related quality of life (HRQoL) can be viewed as a psycho‐
logical construct that describes the physical, mental, social, psy‐
chological and functional aspects of well‐being and function from 
a personal perspective (Ravens‐Sieberer & Bullinger, 1998). The 
World Health Organization points out that adolescent health and 
well‐being are essential for healthier and more sustainable societies 
(WHO, 2017b). In recent years, HRQoL in adolescents has received 
more attention from researchers in clinical practice and governments 
(Ravens‐Sieberer et al., 2014; Wallander & Koot, 2016; WHO, 2015). 
There is a stronger focus on understanding, mapping and improving 

adolescents’ health, well‐being and quality of life (Deighton et al., 
2014; Solans et al., 2008; WHO, 2014). Measuring adolescents’ 
HRQoL should be based on self‐reports, especially in populations 
that seem to be healthy (Rajmil, López, López‐Aguilà, & Alonso, 2013; 
Wallander & Koot, 2016). Instruments can provide important infor‐
mation about adolescents’ health status and help to identify popula‐
tions at risk (Ravens‐Sieberer et al., 2014). Furthermore, subjective 
health and perceived well‐being are considered important aspects 
of promoting health to adolescents (Gaspar et al., 2009) and find‐
ing strategies to promote health among adolescents in school is vital 
(Svedberg, Eriksson, & Boman, 2013). Haraldstad, Christophersen, 
Eide, Natvig, and Helseth (2011b) point out that knowledge about 
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predictors of HRQoL is of particular interest for public health nurses. 
Furthermore, events and difficulties that emerge late in students’ 
schooling careers are often not detected (Dupéré et al., 2015). 
Gillison, Skevington, and Standage (2008) point out that identifying 
at‐risk groups and individuals for whom intervention may be partic‐
ularly crucial is an important area for future research. Differences 
in HRQoL and health across countries and even in nation states 
show the importance of national contexts for adolescent well‐being, 
HRQoL and health (Michel, Bisegger, Fuhr, & Abel, 2009; Patton et 
al., 2016). There is rather limited research on adolescents’ HRQoL 
over time through upper secondary school in the Norwegian context.

2  | BACKGROUND

Adolescents generally have good health and HRQoL, but there re‐
main health challenges in the adolescent population (Patton et al., 
2016; WHO, 2014, 2017a). Previous studies have indicated gender 
differences and found that girls tend to report lower HRQoL than 
boys (Hourani, Hammad, Shaheen, & Amre, 2016; Limperg et al., 
2014; Meyer, Oberhoffer, Hock, Giegerich, & Müller, 2016; Ravens‐
Sieberer et al., 2014). Studies have also found that self‐reported 
mental health problems are related to decrease HRQoL (Otto et al., 
2017; Sharpe et al., 2016). Research has revealed that adolescents’ 
HRQoL decreases with age (Bolton et al., 2014; Meade & Dowswell, 
2015) and that girls’ HRQoL declines more than boys’ with increasing 
age (Michel et al., 2009).

A longitudinal study concludes that changes over time are gen‐
der‐related (Meade & Dowswell, 2016). In that study, males reported 
significantly higher HRQoL than females across three of five dimen‐
sions of the KIDSCREEN‐27 instrument: physical and psychological 
well‐being, autonomy and parent relations (Meade & Dowswell, 
2016). A follow‐up study conducted by González‐Carrasco, Casas, 
Malo, Viñas, and Dinisman (2017) indicates a reduction in subjec‐
tive well‐being with increasing age, and this reduction is more 
pronounced in girls. Palacio‐Vieira et al. (2008) found during a three‐
year follow‐up period, in the whole sample, a small to moderate de‐
cline in HRQoL. When the selection was stratified by gender and 
age, the reduction in HRQoL was particularly noticeable in the 13–17 
age group, while in the 18–21 age group there was a more stable 
development of HRQoL. Improvement was also found in some of 
the dimensions in a study by Palacio‐Vieira et al. (2008). Rajmil et al. 
(2009) found that children and adolescents reported lower HRQoL 
after three years, but the decline was sharper for those with mental 
health problems. Otto et al. (2017) also found that an increase in 
mental health problems was associated with reductions in children's 
and adolescents’ HRQoL over time and improvement in protective 
factors such as self‐efficacy and social support was positively associ‐
ated with improvement in HRQoL. The study by Gillison et al. (2008) 
indicates that quality of life of adolescents is stable over a one‐year 
period without health threats.

As shown above, relatively a few longitudinal studies have been 
performed on adolescents’ HRQoL. Accordingly, the main purpose 

of the present study is to examine whether there are any differences 
in HRQoL among boys and girls in the first and third years of upper 
secondary school and any differences in the degree of change during 
these 3 years.

Based on previous research, we hypothesized the following 
points:

1. Girls report lower HRQoL than boys in the first and third 
years in upper secondary school.

2. For both girls and boys, HRQoL decreases from the first to the 
third year of upper secondary school and the change is signifi‐
cantly different between girls and boys.

3  | METHODS

3.1 | Design

This is a longitudinal study with two repeated measures of the in‐
dividuals. The first measurement was carried out in the first year of 
upper secondary school during 2014–2015, and the second meas‐
urement of the same boys and girls was conducted in the period 
January–March 2017. The study was reported according to STROBE 
guidelines (Supporting Information).

3.2 | Sample and procedure

The schools were selected from a large city in western Norway. In 
this city, many upper secondary schools measure the pupils’ HRQoL 
as a mandatory routine in the first year. The schools were included in 
the study if they fulfilled the following inclusion criteria: the students 
had completed the KIDSCREEN‐10 index in the first year of upper 
secondary school (2014–2015 school year) and the schools had spe‐
cialized education programmes in general studies and supplemen‐
tary general studies. A total of 11 schools met the criteria. Written 
requests were sent to the principals and the school nurses. Five 
schools wanted to be part of the study. The five schools were from 
four different parts of the city, and both private and public schools 
took part. The students were included if their KIDSCREEN‐10 index 
from the first year of upper secondary school was available and 
saved in health records by the school health services. Students who 
received information about the study and gave written consent for 
their KIDSCREEN‐10 index data to be collected from the medical 
journal and agreed to fill out a new KIDSCREEN‐10 index in the third 
year of upper secondary school participated.

A total of 651 students from 22 classes were suitable for the 
study. Twenty‐nine students were not present when the information 
was given, and 16 students had not completed the KIDSCREEN‐10 
index in the first year of upper secondary school. Moreover, 129 stu‐
dents did not want to participate, while 477 returned written con‐
sent forms. There were 72 students whose KIDSCREEN‐10 indexes 
from the first year were missing from the medical records. Ten stu‐
dents did not fill out a new KIDSCREEN‐10 index in the third year. 
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There were 405 students with data from the first year: 228 girls and 
168 boys, with nine who did not report their gender in the initial 
index. However, in the third year there were data from 467 students: 
270 girls and 197 boys. See the flow chart in Figure 1.

3.3 | Ethical considerations

The study was conducted according to the World Medical 
Association’s (2013) rules and principles to ensure good ethi‐
cal medical and health research. All adolescents in the study were 
over 16 years old in the third year and gave written informed con‐
sent before participating in the study. The study was approved by 
the Regional Committees for Medical and Health Research Ethics 
(2016/1257/REC North).

Written requests were sent to the municipality and the county 
municipality, and information was sent to all schools. To ensure that 
the information was as similar as possible throughout the sample, 
the information was read aloud in all classes. The students were 
informed that participation was voluntary and that they could 
withdraw without further explanation. All students received time 

to consider whether to participate. After written consent was ob‐
tained, the students took 10–15 min to complete the KIDSCREEN‐10 
index on paper in the classroom. The first author was always present 
in the classroom or at school to answer questions. The school nurse 
was available when the study was completed.

3.4 | Data collection

3.4.1 | Sociodemographic variables

The following sociodemographic variables were collected in the first 
year, in addition to the responses in the instrument: gender, age, 
education programme, disease, residential status and siblings.

3.4.2 | Health‐related quality of life

We used the KIDSCREEN‐10 index generic questionnaire to map 
adolescents’ HRQoL at both measurement times. Three versions of 
the KIDSCREEN questionnaires were available for children/adoles‐
cents or parents (the proxy version). The KIDSCREEN instruments 

F I G U R E  1   Flow chart of the sample in 
the studyN = 651
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are designed to measure self‐reported HRQoL in healthy and chroni‐
cally ill children and adolescents from 8 to 18 years of age and to 
identify individuals at risk in terms of their subjective health (Ravens‐
Sieberer et al., 2006). The instrument was developed through a col‐
laboration between 13 European countries (Ravens‐Sieberer et al., 
2006). The KIDSCREEN instruments were translated into Norwegian 
according to international standards (Haraldstad, Christophersen, 
Eide, Natvig, & Helseth, 2011a). Reliability was measured, with a 
Cronbach's α of .81, which corresponds to that reported by Ravens‐
Sieberer et al. (2010). In the present study, Cronbach's α was .77 for 
the first year and .79 for the third year. Therefore, the reliability of 
the KIDSCREEN‐10 index is considered to be satisfactory according 
to Connelly (2011).

The KIDSCREEN‐10 index includes physical, psychological and 
social components, and the 10 questions with Likert scales for 
responses yield an overall HRQoL score (Ravens‐Sieberer et al., 
2006). The answers are based on the previous week. Unlike other 
HRQoL instruments, the KIDSCREEN‐10 index measures both 
positive and negative aspects of life (Wallander & Koot, 2016). 
Eight questions are formulated positively, while questions three 
and four are formulated negatively. These two questions must be 
reverse scored, as higher values always indicate higher HRQoL. 
Scores can be transformed to a 0–100 scale, with 100 being the 
top score. In line with cutoff scores used in clinical practice and 
European norms for the KIDSCREEN‐10 index, students with 
scores of over 65 were considered to have good to high HRQoL 
and students with a score of 65 or less were seen as having low 
HRQoL.

Self‐assessed health was measured as a single question scored 
1–5, where 1 indicates poor and 5 indicates excellent health. This 
question is not included in the overall HRQoL score. This score was 
converted to a 0–4 scale to compare the results of the study with 
those of other representative studies in Norway.

3.5 | Statistical analysis

The present study examined differences in HRQoL between boys 
and girls in the first and third years of upper secondary school and 
changes in HRQoL for boys and girls from the first to the third year. 
For this purpose, we used a linear mixed‐effects model that allows for 
the correlation of individual measurements over time and allows some 
individual measurements to be missing, provided that their absence 
is random. Our model defined gender, time and the gender‐by‐time 
interaction as fixed effects, whereas a random intercept was speci‐
fied to account for correlated measurements of the same individual 
over time. We present estimates as mean differences with 95% confi‐
dence intervals and p values. To examine further whether changes in 
HRQoL were different for boys and girls over time, we compared the 
likelihood between models with and without the gender‐by‐time in‐
teraction using the likelihood ratio test. The analyses were performed 
with and without adjustment for age and residential status. We did 
not adjust for other covariates, which did not vary significantly be‐
tween boys and girls. We used a multivariate normal multiple‐impu‐
tation method (200 imputation sets) to replace missing data for age 
(N = 10) and residential status (N = 173).All statistical analyses were 
performed using Stata SE software version 15(StataCorp).

4  | RESULTS

The sample in the first year consisted of more girls N = 228, 57.6%) 
than boys (N = 168, 42.4%). Most of the adolescents were 15–16 years 
old when the first measurement was carried out. Most of those in the 
sample in this study were students attending education programmes 
for specialization in general studies. In the first year of upper secondary 
school, 75.8% of the girls reported no disease. Similarly, 77.9% of the 
boys reported no disease in the first year. Furthermore, 68.4% of the 
girls and 82.4% of the boys reported that they lived with both parents. 
In addition, 68.7% of the girls and boys reported living with their sib‐
lings in the initial measurement. Sample characteristics for the girls and 
boys in the first year of upper secondary school are shown in Table 1.

Girls had lower mean HRQoL scores than boys in both the first 
and third years. In the first year, the mean HRQoL score for boys and 
girls was 76.3 (SD 10.7) and 69.8 (SD 11.5), respectively (Tables 2 and 
3; p < .001). In the third year, the mean HRQoL scores for boys and 
girls were 73.5 (SD 12.4) and 65.7 (SD 13.3), respectively (Table 3; 
p < .001). Boys in this sample had a decrease in HRQoL mean of − 2.6 
(p < .001) and the girls a decrease of − 3.8 (p < .001) over a three‐
year period (Table 3). However, there was no significant difference 
in change in mean HRQoL scores from the first to the third year be‐
tween boys and girls (p = .39).

TA B L E  1   Sample characteristics for girls and boys in the first 
year of upper secondary school

Characteristic at VG1

Gender

p valueaGirls, N (%) Boys, N (%)

Total 228 (57.6) 168 (42.4)  

Age

15/16 224 (98.2) 157 (94.0) .025

>16 4 (1.8) 10 (6.0)

Educational programme

Specialization 206 (90.4) 150 (89.3) .728

Vocational 22 (9.6) 18 (10.7)

Disease

No 169 (75.8) 127 (77.9) .625

Yes 54 (24.2) 36 (22.1)

Residential status

Mother and father 117 (68.4) 103 (82.4) .007

Othersb 54 (31.6) 22 (17.6)

Siblings

Yes 119 (70.0) 85 (66.9) .572

No 51 (30.0) 42 (33.1)

aBy chi‐square test. 
bMother, father, grandparents, stepparents, girlfriend and boyfriend. 
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In the present study, we found that 29.4% of the students rated 
their HRQoL poorly (HRQoL score ≤ 65.00) in the first year and 40% 
of the students rated their HRQoL poorly (HRQoL score ≤ 65.00) in 
the third year.

We also used self‐assessed health as a marker for HRQoL. Similar to 
the results of KIDSCREEN, girls had lower mean scores in self‐assessed 
health than boys in both the first and third years (Table 3). However, 
there was no significant change in self‐assessed health from the first to 
the third year for either boys or girls (Table 3). Furthermore, there was 
no significant difference in the changes in mean self‐assessed score 
from the first to the third year between boys and girls (p = .48).

In total, 8.7% of the students reported low self‐assessed health 
(scores of 0–1) in the first year of upper secondary school. A total of 
10.8% students reported low self‐assessed health in the third year. 
Spearman's rho showed a moderate positive correlation between 
HRQoL and self‐assessed health in the first year (0.628) and third 
year (0.617).

5  | DISCUSSION

Hypothesis (1) that girls would report lower HRQoL than boys 
in the first and third years of upper secondary school was sup‐
ported. Girls reported a significantly lower HRQoL than boys at 

both measurement points. This finding is consistent with those 
of previous studies of gender differences between girls and boys, 
with girls reporting lower HRQoL than boys (Hourani et al., 2016; 
Limperg et al., 2014; Meyer et al., 2016; Ravens‐Sieberer et al., 
2014).

Hypothesis (2) was that HRQoL would decrease from the first 
to the third year of upper secondary school for both girls and boys 
and that the change would be significantly different between the 
genders. Hypothesis (2) was only partially confirmed. In the pres‐
ent study, we found a significant decrease in both girls’ and boys’ 
HRQoL from the first to the third year. This finding is in line with 
previous longitudinal research indicating a decline in adolescents’ 
HRQoL and well‐being over time (Palacio‐Vieira et al., 2008; Rajmil 
et al., 2009). The finding also adds to previous research that has 
shown a more pronounced decrease in girls’ HRQoL than boys’ over 
time (González‐Carrasco et al., 2017; Meade & Dowswell, 2016). 
However, it was not confirmed that the decrease in girls’ HRQoL was 
significantly different from that of boys. It was difficult to find a basis 
of comparison for longitudinal research on differences between the 
genders in the change from the first to the third year. Consequently, 
there is a need for more research.

The other independent variables, such as age, education 
programme, disease, residential status and siblings in our study 
could not explain the decline in HRQoL over time, either in girls 

Characteristic at 
VG1

KIDscreen (HRQoL) Self‐assessed health

No. Mean (SD) p valuea No. Mean (SD) p valuea

Total 405   404   

Gender

Girls 228 69.8 (11.5) <.001 228 2.67 (0.9) <.001

Boys 168 76.3 (10.7) 167 3.20 (0.9)

Age

15/16 381 72.6 (11.6) .883 381 2.91 (1.0) .025

>16 14 72.1 (11.4) 13 2.31 (0.9)

Educational programme

Specialization 361 73.0 (11.2) .093 361 2.94 (0.9) .005

Vocational 44 69.2 (14.5) 43 2.51 (1.1)

Disease

No 304 73.8 (10.8) .001 303 3.05 (0.9) <.001

Yes 91 69.1 (13.0) 91 2.42 (1.1)

Residential status

Mother and 
father

225 73.8 (10.8) .020 224 3.02 (1.0) .003

Othersb 79 70.3 (13.2) 79 2.65 (0.9)

Siblings

Yes 208 73.3 (10.7) .566 207 2.99 (0.9) .083

No 97 72.4 (13.3) 97 2.77 (1.0)

Abbreviation: HRQoL, health‐related quality of life.
aBy Independent t test. 
bMother, father, grandparents, stepparents, girlfriend and boyfriend. 

TA B L E  2   Mean for overall HRQoL 
score (0–100 scale) at the first 
measurement point (Vg1)
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or boys. In comparison, Otto et al. (2017) found that an increase 
in mental health problems was associated with decreasing HRQoL 
over time and that improvements in self‐efficacy and social sup‐
port were both associated with improved HRQoL over time. The 
cross‐sectional study by Haraldstad et al. (2011b) found that the 
difference in HRQoL between boys and girls disappeared when 
they controlled for other variables such as pain and negative body 
image. Previous studies have also shown that bullying is associ‐
ated with lower HRQoL and increased subjective health problems 
(Carlerby, Viitasara, Knutsson, & Gadin, 2013; Haraldstad et al., 
2011b; Menrath et al., 2015). Other factors related to adolescents’ 
quality of life and HRQoL that have been detected are socioeco‐
nomic status (Baumann, Chau, Kabuth, & Chau, 2014; Scott et al., 
2016), sleep problems (Gustafsson et al., 2016; Svedberg et al., 
2013) and being overweight (Jalali‐Farahani, Chin, Amiri, & Mohd 
Taib, 2014). Wilson and Cleary (1995) point out this complexity in 
measuring HRQoL, meaning that it is important to model possible 
factors that may affect the outcome. Therefore, like Otto et al. 
(2017), we acknowledge that it would provide important insights 
to include more clinical variables in this study. However, we were 
dependent on clinical variables that had been previously obtained 
in connection with the KIDSCREEN‐10 index in the first year, limit‐
ing our ability to add more clinical variables in the initial state. This 
shows that we need more research on factors that might predict 
development in adolescents’ HRQoL.

In our study, we detected a moderate positive correlation be‐
tween HRQoL and self‐assessed health at both measurement points. 
In line with Jerdén, Burell, Stenlund, Weinehall, and Bergström 
(2011), our study indicates that girls’ self‐assessed health is signifi‐
cantly lower than that of boys. A total of 91.3% of the students in 

the first year and 89.2% of the students in the third year rated their 
health as good. Our study does not explain why more girls than boys 
rated their health poorly, or why many students reported that their 
health was good despite poor HRQoL scores. However, previous 
research has shown that girls, in particular, can experience strong 
inner demands that are perceived as stressful and that both girls and 
boys rated the demands of school as stressful (Wiklund, Malmgren‐
Olsson, Öhman, Bergström, & Fjellman Wiklund, 2012). Our finding 
corresponds with those of other studies that although adolescents 
may experience subjective health complaints and stress, they still 
report good health (Breidablik, Meland, & Lydersen, 2008; Wiklund 
et al., 2012).

There was no significant change in girls’ or boys’ self‐assessed 
health from the first to the third year of upper secondary school. 
This finding is in line with that of Vie, Hufthammer, Holmen, Meland, 
and Breidablik (2014), who also found self‐rated health to be rela‐
tively stable over time.

In this present study, we found that 29.4% of the students in 
the first year and 40% in the third year rated their HRQoL poorly. 
This finding may indicate an additional sensitive period in upper 
secondary school. Therefore, the measurement and improvement 
of both girls’ and boys’ HRQoL should be of special interest for 
schools and their health services (Dupéré et al., 2015; Haraldstad et 
al., 2011b). Patton et al. (2016) highlight that countries that already 
have good participation in upper secondary school in a worldwide 
context should seek to further improve the health and well‐being 
of adolescents, and they revealed evidence that a positive school 
ethos was associated with health. The World Health Organization 
(WHO, 2017b) calls for prevention, early detection and treatment 
of problems in the adolescent population, so it is crucial that the 

TA B L E  3   Mean and difference in overall HRQoL outcome (0–100 scale), the first and second measurement time

HRQoL outcome

Gender

Mean gender differenceGirl Boy

No. Mean (SD) No. Mean (SD) Crude (95% CI)a
Adjusted  
(95% CI)b

KIDscreen

Vg1 Baseline 228 69.8 (11.5) 168 76.3 (10.7) 6.5 (3.78, 9.24)*  6.1 (3.69, 8.50)* 

Vg3 Follow‐up 270 65.7 (13.3) 197 73.5 (12.4) 7.7 (5.18, 10.30)*  7.2 (4.82, 9.64)* 

Change (95% CI)a  −3.8 (−5.49, −2.19)*   −2.6 (−4.55, −0.70)*  0.35c 0.39c

Self‐assessed health

Vg1 Baseline 228 2.67 (0.93) 167 3.20 (0.92) 0.52 (0.30, 0.73)*  0.52 (0.34, 0.71)* 

Vg3 Follow‐up 268 2.62 (0.96) 196 3.05 (0.96) 0.43 (0.23, 0.63)*  0.45 (0.27, 0.64)* 

Change (95% CI)a  −0.03 (−0.16, 0.09)  −0.12 (−0.26, 0.31) 0.41c 0.48c

Abbreviations: CI, confidence interval; HRQoL, health‐related quality of life; SD standard deviation.
aFrom a linear mixed‐effects model with a random intercept. 
bAdjusted for age and residential status; missing data for age (N = 10) and residential status (N = 173) was imputed using a multiple‐imputation 
technique. 
cP for interaction was obtained using a likelihood ratio test for time‐by‐gender interaction, that is to test whether change in outcome from Vg1 to Vg3 
was different for boys and girls. 
*p < .001. 
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school health services, and the schools cooperate to promote and 
implement measures to enhance students’ HRQoL throughout upper 
secondary school.

5.1 | Limitations and strengths

This study has some limitations. A challenge in a longitudinal study 
is a loss of participants both before (response bias) and through the 
study period (attrition bias) (Polit & Beck, 2017). The participants 
in this study were collected from schools where the students had 
completed the KIDSCREEN‐10 index in the first year of upper sec‐
ondary school as part of the health services’ mandatory routine. 
Therefore, a strength of this study was the opportunity first to ob‐
tain indexes from the students in the third year and then collect their 
KIDSCREEN‐10 indexes from the first year. A reversed data collec‐
tion method reduced the risk of dropout from the study. In com‐
parison with other longitudinal studies, a response rate of 65.3% in 
the first year and a response rate of 77.1% in the third year could be 
considered as acceptable (Meade & Dowswell, 2016; Palacio‐Vieira 
et al., 2008).

Self‐selection into the study could lead to biases resulting in 
pre‐existing differences between groups and could threaten internal 
validity (Polit & Beck, 2017). The schools in this study represent dif‐
ferent districts in the city. Furthermore, there were both vocational 
schools and schools with specialized programmes in general studies 
in the sample, and both public and private schools were included. 
Therefore, the schools in this study may represent the upper sec‐
ondary schools in Norway.

Another limitation is that we lack information about students 
who did not take part in the study. Previous research has de‐
tected that non‐respondents generally tend to have poorer health 
(Bandayrel & Johnston, 2014). Delfabbro, Winefield, Winefield, 
Malvaso, and Plueckhahn (2017) found that the students who 
dropped out of the study were not very different to those who par‐
ticipated in relation to variables of interest such as psychological 
well‐being, self‐esteem and suicidality. For this reason, it is uncer‐
tain whether the findings in this study would be different with a 
higher response rate.

Validity depends on ongoing evidence building (Polit & Beck, 
2017). An important question in this context is whether the 
KIDSCREEN‐10 index is sensitive enough to measure change 
in adolescents’ HRQoL over time and give valid results (Polit & 
Beck, 2017; Solans et al., 2008). The review article by Deighton 
et al. (2014) indicated that there was too little evidence that 
the KIDSCREEN instruments could be routinely used to capture 
change over time. However, they could not exclude the possibil‐
ity. The study by Palacio‐Vieira et al. (2010) indicates that the 
KIDSCREEN‐52 instrument seems sensitive enough to detect pos‐
sible changes over a three‐year period. Moreover, Ravens‐Sieberer 
et al. (2010) point out that the short version KIDSCREEN‐10 index 
has many of the same characteristics and benefits as the other 
KIDSCREEN instruments.

6  | CONCLUSION

This study indicates that, in a sample of Norwegian adolescents, there 
is a gender difference in HRQoL throughout upper secondary school. 
Girls reported significantly lower HRQoL than boys in the first and 
third years. However, this study also revealed a significant decline in 
HRQoL for girls and boys over this period. The decline may indicate 
that these three years may be a particularly sensitive period for both 
genders. In line with previous research, this study also highlights the 
need for longitudinal studies that provide insight into adolescents’ 
HRQoL using more clinical variables (Otto et al., 2017; Wilson & 
Cleary, 1995). Moreover, there is need for longitudinal research that 
investigates differences in the extent of change between the gen‐
ders from the first to the third year of upper secondary school.

Our study also indicates that the short version KIDSCREEN‐10 
index may be used to capture change in adolescents’ HRQoL over 
a three‐year period. However, further research is needed to gather 
more evidence.

6.1 | Relevance to clinical practice

Although adolescents generally have good health and the HRQoL of 
youths has attracted more attention in clinical practice in recent years, 
this study indicates a potential to sustain and improve adolescents’ 
HRQoL throughout upper secondary school in a Norwegian context. 
This may indicate a need for a broader approach and for school health 
services and schools to collaborate on interventions to strengthen 
both genders’ HRQoL throughout upper secondary school.

ACKNOWLEDG EMENTS

The authors thank the students and schools who participated in the 
study. The authors also thank the County Council and municipality 
for their participation and collaboration.

CONFLIC T OF INTERE S T

The authors declare that they have no conflict of interest.

ORCID

Eva Langeland  https://orcid.org/0000‐0003‐3594‐2877 

R E FE R E N C E S

Bandayrel, K., & Johnston, B. C. (2014). Recent advances in patient and 
proxy‐reported quality of life research. Health and Quality of Life 
Outcomes, 12, 110. https ://doi.org/10.1186/s12955‐014‐0110‐7

Baumann, M., Chau, K., Kabuth, B., & Chau, N. (2014). Association be‐
tween health‐related quality of life and being an immigrant among 
adolescents and the role of socioeconomic and health‐related dif‐
ficulties. International Journal of Environmental Research and Public 
Health, 11(2), 1694–1714. https ://doi.org/10.3390/ijerp h1102 01694 

https://orcid.org/0000-0003-3594-2877
https://orcid.org/0000-0003-3594-2877
https://doi.org/10.1186/s12955-014-0110-7
https://doi.org/10.3390/ijerph110201694


     |  1613LANGELAND Et AL.

Bolton, K., Kremer, P., Rossthorn, N., Moodie, M., Gibbs, L., Waters, 
E., … de Silva, A. (2014). The effect of gender and age on the as‐
sociation between weight status and health‐related quality of life 
in Australian adolescents. BMC Public Health, 14, 898. https ://doi.
org/10.1186/1471‐2458‐14‐898

Breidablik, H.‐J., Meland, E., & Lydersen, S. (2008). Self‐rated health in 
adolescence: A multifactorial composite. Scandinavian Journal of 
Social Medicine, 36(1), 12–20. https ://doi.org/10.1177/14034 94807 
085306

Carlerby, H., Viitasara, E., Knutsson, A., & Gadin, K. G. (2013). How 
bullying involvement is associated with the distribution of parental 
background and with subjective health complaints among Swedish 
boys and girls. Social Indicators Research, 111(3), 775–783. https ://
doi.org/10.1007/s11205‐012‐0033‐9

Connelly, L. (2011). Cronbach’s alpha. Medsurg Nursing, 20(1), 45–47.
Deighton, J., Croudace, T., Fonagy, P., Brown, J., Patalay, P., & Wolpert, 

M. (2014). Measuring mental health and wellbeing outcomes for chil‐
dren and adolescents to inform practice and policy: A review of child 
self‐report measures. Child and Adolescent Psychiatry and Mental 
Health, 8, 14. https ://doi.org/10.1186/1753‐2000‐1188‐1114

Delfabbro, P., Winefield, H., Winefield, A., Malvaso, C., & Plueckhahn, 
T. (2017). Factors associated with attrition in a 10‐year longitudi‐
nal study of young people: Implications for studies of employment 
in school leavers. Australian Psychologist, 52(1), 41–51. https ://doi.
org/10.1111/ap.12207 

Dupéré, V., Leventhal, T., Dion, E., Crosnoe, R., Archambault, I., & Janosz, 
M. (2015). Stressors and turning points in high school and dropout: A 
stress process, life course framework. Review of Educational Research, 
85(4), 591–629. https ://doi.org/10.3102/00346 54314 559845

Gaspar, T., Matos, M. G., Pais, R., José, L., Leal, I., & Ferreira, A. (2009). 
Health‐related quality of life in children and adolescents and associ‐
ated factors. Journal of Cognitive & Behavioral Psychotherapies, 9(1), 
33–48.

Gillison, F., Skevington, S., & Standage, M. (2008). Exploring response 
shift in the quality of life of healthy adolescents over 1 year. 
Quality of Life Research, 17(7), 997–1008. https ://doi.org/10.1007/
s11136‐008‐9373‐y

González‐Carrasco, M., Casas, F., Malo, S., Viñas, F., & Dinisman, T. 
(2017). Changes with age in subjective well‐being through the ad‐
olescent years: Differences by gender. Journal of Happiness Studies, 
18(1), 63–88. https ://doi.org/10.1007/s10902‐016‐9717‐1

Gustafsson, M. L., Laaksonen, C., Aromaa, M., Asanti, R., Heinonen, O. 
J., Koski, P., … Salanterä, S. (2016). Association between amount of 
sleep, daytime sleepiness and health‐related quality of life in school‐
children. Journal of Advanced Nursing, 72(6), 1263–1272. https ://doi.
org/10.1111/jan.12911 

Haraldstad, K., Christophersen, K.‐A., Eide, H., Natvig, G. K., & Helseth, 
S. (2011a). Health‐related quality of life in children and adolescents: 
Reliability and validity of the Norwegian version of KIDSCREEN‐52 
questionnaire, a cross‐sectional study. International Journal of 
Nursing Studies, 48(5), 573–581. https ://doi.org/10.1016/j.ijnur 
stu.2010.10.001

Haraldstad, K., Christophersen, K.‐A., Eide, H., Natvig, G. K., & 
Helseth, S. (2011b). Predictors of health‐related quality of 
life in a sample of children and adolescents: A school survey. 
Journal of Clinical Nursing, 20(21–22), 3048–3056. https ://doi.
org/10.1111/j.1365‐2702.2010.03693.x

Hourani, E. M., Hammad, S. M., Shaheen, A., & Amre, H. M. (2016). 
Health‐related quality of life among Jordanian adolescents. Clinical 
Nursing Research, 26(3), 337–353. https ://doi.org/10.1177/10547 
73815 626667

Jalali‐Farahani, S., Chin, Y. S., Amiri, P., & Mohd Taib, M. N. (2014). Body 
mass index (BMI)‐for‐age and health‐related quality of life (HRQOL) 
among high school students in Tehran. Child: Care, Health and 
Development, 40(5), 731–739. https ://doi.org/10.1111/cch.12103 

Jerdén, L., Burell, G., Stenlund, H., Weinehall, L., & Bergström, E. (2011). 
Gender differences and predictors of self‐rated health development 
among Swedish adolescents. Journal of Adolescent Health, 48(2), 143–
150. https ://doi.org/10.1016/j.jadoh ealth.2010.06.005

Limperg, P. F., Haverman, L., van Oers, H. A., van Rossum, M. A., Maurice‐
Stam, H., & Grootenhuis, M. A. (2014). Health related quality of life in 
Dutch young adults: Psychometric properties of the PedsQL generic 
core scales young adult version. Health and Quality of Life Outcomes, 
12, 9. https ://doi.org/10.1186/1477‐7525‐12‐9

Meade, T., & Dowswell, E. (2015). Health‐related quality of life in a 
sample of Australian adolescents: Gender and age comparison. 
Quality of Life Research, 24(12), 2933–2938. https ://doi.org/10.1007/
s11136‐015‐1033‐4

Meade, T., & Dowswell, E. (2016). Adolescents’ health‐related quality 
of life (HRQoL) changes over time: A three‐year longitudinal study. 
Health and Quality of Life Outcomes, 14, 14. https ://doi.org/10.1186/
s12955‐016‐0415‐9

Menrath, I., Prüssmann, M., Müller‐Godeffroy, E., Prüssmann, C., Ravens‐
Sieberer, U., Ottova‐Jordan, V., & Thyen, U. (2015). Subjective health, 
school victimization and protective factors in a high‐risk school sam‐
ple. Journal of Developmental and Behavioral Pediatrics, 36(5), 305–
312. https ://doi.org/10.1097/DBP.00000 00000 000168

Meyer, M., Oberhoffer, R., Hock, J., Giegerich, T., & Müller, J. (2016). 
Health‐related quality of life in children and adolescents: Current 
normative data, determinants and reliability on proxy‐report. 
Journal of Paediatrics and Child Health, 52(6), 628–631. https ://doi.
org/10.1111/jpc.13166 

Michel, G., Bisegger, C., Fuhr, D., & Abel, T. (2009). Age and gender differ‐
ences in health‐related quality of life of children and adolescents in 
Europe: A multilevel analysis. Quality of Life Research, 18, 1147. https 
://doi.org/10.1007/s11136‐009‐9538‐3

Otto, C., Haller, A.‐C., Klasen, F., Hölling, H., Bullinger, M., & Ravens‐
Sieberer, U.; on behalf of the BELLA Study Group (2017). Risk and 
protective factors of health‐related quality of life in children and ad‐
olescents: Results of the longitudinal BELLA study. PLoS ONE, 12(12), 
e0190363. https ://doi.org/10.1371/journ al.pone.0190363

Palacio‐Vieira, J. A., Villalonga‐Olives, E., Alonso, J., Valderas, J. M., 
Herdman, M., Espallargues, M., … Rajmil, L. (2010). Brief report: 
The KIDSCREEN follow‐up study on health‐related quality of 
life (HRQoL) in Spanish children and adolescents. Pilot Test and 
Representativeness. Journal of Adolescence, 33(1), 227–231. https ://
doi.org/10.1016/j.adole scence.2009.07.008

Palacio‐Vieira, J. A., Villalonga‐Olives, E., Valderas, J. M., Espallargues, 
M., Herdman, M., Berra, S., … Rajmil, L. (2008). Changes in health‐re‐
lated quality of life (HRQoL) in a population‐based sample of children 
and adolescents after 3 years of follow‐up. Quality of Life Research, 
17(10), 1207–1215. https ://doi.org/10.1007/s11136‐008‐9405‐7

Patton, G. C., Sawyer, S. M., Santelli, J. S., Ross, D. A., Afifi, R., Allen, N. 
B., … Viner, R. M. (2016). Our future: A Lancet commission on adoles‐
cent health and wellbeing. The Lancet, 387(10036), 2423–2478. https 
://doi.org/10.1016/S0140‐6736(16)00579‐1

Polit, D. F., & Beck, C. T. (2017). Nursing research: Generating and assess‐
ing evidence for nursing practice (10th ed.) Philadelphia, PA: Wolters 
Kluwer Health.

Rajmil, L., López, A., López‐Aguilà, S., & Alonso, J. (2013). Parent–child 
agreement on health‐related quality of life (HRQOL): A longitudi‐
nal study. Health and Quality of Life Outcomes, 11, 101. https ://doi.
org/10.1186/1477‐7525‐11‐101

Rajmil, L., Palacio‐Vieira, J. A., Herdman, M., López‐Aguilà, S., Villalonga‐
Olives, E., Valderas, J. M., … Alonso, J. (2009). Effect on health‐re‐
lated quality of life of changes in mental health in children and ad‐
olescents. Health and Quality of Life Outcomes, 7(1), 103. https ://doi.
org/10.1186/1477‐7525‐7‐103

Ravens‐Sieberer, U., & Bullinger, M. (1998). Assessing health‐related 
quality of life in chronically ill children with the German KINDL: First 

https://doi.org/10.1186/1471-2458-14-898
https://doi.org/10.1186/1471-2458-14-898
https://doi.org/10.1177/1403494807085306
https://doi.org/10.1177/1403494807085306
https://doi.org/10.1007/s11205-012-0033-9
https://doi.org/10.1007/s11205-012-0033-9
https://doi.org/10.1186/1753-2000-1188-1114
https://doi.org/10.1111/ap.12207
https://doi.org/10.1111/ap.12207
https://doi.org/10.3102/0034654314559845
https://doi.org/10.1007/s11136-008-9373-y
https://doi.org/10.1007/s11136-008-9373-y
https://doi.org/10.1007/s10902-016-9717-1
https://doi.org/10.1111/jan.12911
https://doi.org/10.1111/jan.12911
https://doi.org/10.1016/j.ijnurstu.2010.10.001
https://doi.org/10.1016/j.ijnurstu.2010.10.001
https://doi.org/10.1111/j.1365-2702.2010.03693.x
https://doi.org/10.1111/j.1365-2702.2010.03693.x
https://doi.org/10.1177/1054773815626667
https://doi.org/10.1177/1054773815626667
https://doi.org/10.1111/cch.12103
https://doi.org/10.1016/j.jadohealth.2010.06.005
https://doi.org/10.1186/1477-7525-12-9
https://doi.org/10.1007/s11136-015-1033-4
https://doi.org/10.1007/s11136-015-1033-4
https://doi.org/10.1186/s12955-016-0415-9
https://doi.org/10.1186/s12955-016-0415-9
https://doi.org/10.1097/DBP.0000000000000168
https://doi.org/10.1111/jpc.13166
https://doi.org/10.1111/jpc.13166
https://doi.org/10.1007/s11136-009-9538-3
https://doi.org/10.1007/s11136-009-9538-3
https://doi.org/10.1371/journal.pone.0190363
https://doi.org/10.1016/j.adolescence.2009.07.008
https://doi.org/10.1016/j.adolescence.2009.07.008
https://doi.org/10.1007/s11136-008-9405-7
https://doi.org/10.1016/S0140-6736(16)00579-1
https://doi.org/10.1016/S0140-6736(16)00579-1
https://doi.org/10.1186/1477-7525-11-101
https://doi.org/10.1186/1477-7525-11-101
https://doi.org/10.1186/1477-7525-7-103
https://doi.org/10.1186/1477-7525-7-103


1614  |     LANGELAND Et AL.

psychometric and content analytical results. Quality of Life Research, 
7(5), 399–407. https ://doi.org/10.1023/A:10088 53819715

Ravens‐Sieberer, U., Erhart, M., Rajmil, L., Herdman, M., Auquier, P., Bruil, 
J., … Kilroe, J. (2010). Reliability, construct and criterion validity of the 
KIDSCREEN‐10 score: A short measure for children and adolescents’ 
well‐being and health‐related quality of life. Quality of Life Research, 
19(10), 1487–1500. https ://doi.org/10.1007/s11136‐010‐9706‐5

Ravens‐Sieberer, U., Gosch, A., Erhart, M., von Rueden, U., Nickel, J., 
Kurth, B.‐M., … Waters, E. (2006). The KIDSCREEN questionnaires. 
Quality of life questionnaires for children and adolescents – handbook. 
Lengerich, Germany: Pabst Science Publishers.

Ravens‐Sieberer, U., Herdman, M., Devine, J., Otto, C., Bullinger, M., 
Rose, M., & Klasen, F. (2014). The European KIDSCREEN approach to 
measure quality of life and well‐being in children: Development, cur‐
rent application and future advances. Quality of Life Research, 23(3), 
791–803. https ://doi.org/10.1007/s11136‐013‐0428‐3

Scott, S. M., Wallander, J. L., Elliott, M. N., Grunbaum, J. A., Chien, A. 
T., Tortolero, S., … Schuster, M. A. (2016). Do social resources pro‐
tect against lower quality of life among diverse young adoles‐
cents? The Journal of Early Adolescence, 36(6), 754–782. https ://doi.
org/10.1177/02724 31615 588367

Sharpe, H., Patalay, P., Fink, E., Vostanis, P., Deighton, J., & Wolpert, M. 
(2016). Exploring the relationship between quality of life and mental 
health problems in children: Implications for measurement and prac‐
tice. European Child & Adolescent Psychiatry, 25(6), 659–667. https ://
doi.org/10.1007/s00787‐015‐0774‐5

Solans, M., Pane, S., Estrada, M. D., Serra‐Sutton, V., Berra, S., Herdman, 
M., … Rajmil, L. (2008). Health‐related quality of life measurement 
in children and adolescents: A systematic review of generic and dis‐
ease‐specific instruments. Value in Health, 11(4), 742–764. https ://
doi.org/10.1111/j.1524‐4733.2007.00293.x

Svedberg, P., Eriksson, M., & Boman, E. (2013). Associations between 
scores of psychosomatic health symptoms and health‐related qual‐
ity of life in children and adolescents. Health and Quality of Life 
Outcomes, 11, 176. https ://doi.org/10.1186/1477‐7525‐11‐176

Vie, T. L., Hufthammer, K. O., Holmen, T. L., Meland, E., & Breidablik, H. 
J. (2014). Is self‐rated health a stable and predictive factor for al‐
lostatic load in early adulthood? Findings from the Nord Trøndelag 
Health Study (HUNT). Social Science & Medicine, 117, 1–9. https ://doi.
org/10.1016/j.socsc imed.2014.07.019

Wallander, J. L., & Koot, H. M. (2016). Quality of life in children: A critical 
examination of concepts, approaches, issues, and future directions. 
Clinical Psychology Review, 45, 131–143. https ://doi.org/10.1016/j.
cpr.2015.11.007

Wiklund, M., Malmgren‐Olsson, E.‐B., Öhman, A., Bergström, E., & 
Fjellman Wiklund, A. (2012). Subjective health complaints in older 

adolescents are related to perceived stress, anxiety and gender: 
A cross‐sectional school study in Northern Sweden. BMC Public 
Health, 12, 993. https ://doi.org/10.1186/1471‐2458‐12‐993

Wilson, I. B., & Cleary, P. D. (1995). Linking clinical variables with health‐
related quality of life: A conceptual model of patient outcomes. 
JAMA, 273(1), 59–65. https ://doi.org/10.1001/jama.1995.03520 
25007 5037

World Health Organization (WHO) (2014). Health for the world’s adoles‐
cents: A second chance in the second decade. Available from: http://
apps.who.int/adole scent/ second‐decade [last accessed 20 June 
2019]

World Health Organization (WHO). (2015). The European health report 
2015. Targets and beyond – Reaching new frontiers in evidence. Available 
from: http://www.euro.who.int/__data/asset s/pdf_file/0006/28864 
5/Europ ean‐health‐report‐2015‐full‐book‐en.pdf?ua=1 [last ac‐
cessed 20 June 2019]

World Health Organization (WHO) (2017a). Adolescents: Health risks and 
solutions. Available from: http://www.who.int/media centr e/facts 
heets/ fs345/ en/ [last accessed 20 June 2019]

World Health Organization (WHO) (2017b). Global accelerated action for 
the health of adolescents (AA‐HA!): Guidance to support country im‐
plementation. Available from: https ://www.who.int/mater nal_child_
adole scent/ topic s/adole scenc e/frame work‐accel erated‐actio n/en/ 
[last accessed 20 June 2019]

World Medical Association (2013). WMA Declaration of Helsinki ‐ Ethical 
principles for medical research involving human subjects. Available 
from: https ://www.wma.net/polic ies‐post/wma‐decla ration‐of‐helsi 
nki‐ethic al‐princ iples‐for‐medic al‐resea rch‐invol ving‐human‐subje 
cts/ [last accessed 20 June 2019]

SUPPORTING INFORMATION

Additional supporting information may be found online in the 
Supporting Information section at the end of the article. 

How to cite this article: Langeland IO, Sollesnes R, Nilsen RM, 
Almenning G, Langeland E. Examining boys’ and girls’ health‐
related quality of life from the first to the third year of upper 
secondary school: A prospective longitudinal study. Nursing 
Open. 2019;6:1606–1614. https ://doi.org/10.1002/nop2.366

https://doi.org/10.1023/A:1008853819715
https://doi.org/10.1007/s11136-010-9706-5
https://doi.org/10.1007/s11136-013-0428-3
https://doi.org/10.1177/0272431615588367
https://doi.org/10.1177/0272431615588367
https://doi.org/10.1007/s00787-015-0774-5
https://doi.org/10.1007/s00787-015-0774-5
https://doi.org/10.1111/j.1524-4733.2007.00293.x
https://doi.org/10.1111/j.1524-4733.2007.00293.x
https://doi.org/10.1186/1477-7525-11-176
https://doi.org/10.1016/j.socscimed.2014.07.019
https://doi.org/10.1016/j.socscimed.2014.07.019
https://doi.org/10.1016/j.cpr.2015.11.007
https://doi.org/10.1016/j.cpr.2015.11.007
https://doi.org/10.1186/1471-2458-12-993
https://doi.org/10.1001/jama.1995.03520250075037
https://doi.org/10.1001/jama.1995.03520250075037
http://apps.who.int/adolescent/second-decade
http://apps.who.int/adolescent/second-decade
http://www.euro.who.int/__data/assets/pdf_file/0006/288645/European-health-report-2015-full-book-en.pdf?ua=1
http://www.euro.who.int/__data/assets/pdf_file/0006/288645/European-health-report-2015-full-book-en.pdf?ua=1
http://www.who.int/mediacentre/factsheets/fs345/en/
http://www.who.int/mediacentre/factsheets/fs345/en/
https://www.who.int/maternal_child_adolescent/topics/adolescence/framework-accelerated-action/en/
https://www.who.int/maternal_child_adolescent/topics/adolescence/framework-accelerated-action/en/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1002/nop2.366

