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Sleep duration and sleeping difficulties among
adolescents: exploring associations with school stress,
self-perception and technology use
Sleeping problems are increasing among adolescents
worldwide. This study aimed to describe the prevalence
of self-reported sleep duration and sleeping difficulties,
as well as to explore their associations with school
stress, self-perception, that is how adolescents perceive
their appearance and happiness, and technology use
among adolescents. Data were collected in 2015 using a
questionnaire. A total of 937 ninth grade adolescents,
15–16 years, from a city in western Sweden participated, resulting in a response rate of 83%. The result

Introduction
This study has focused on sleeping problems in form of
sleep duration and sleeping difficulties, that is difficulties
of falling asleep, waking up at night and not feeling
rested in the morning. The proportion of adolescents
with sleeping difficulties has increased in recent years in
Sweden and worldwide (1, 2). The sleep recommendation for adolescents is at least 8–10 hours each night (3).
Adolescents who suffer from sleeping difficulties are at
risk of a wide range of psychological, medical and physical problems. The quality of the previous night’s sleep
has an impact on mood changes and cognitive performance in adolescents (4); it affects their learning ability,
memory, concentration and reaction time. Recurrent
sleeping difficulties might also be associated with health
risks, such as self-injury, drug use, reckless driving,
hyperactivity, aggression, neuroticism and insomnia
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showed that 55% of the adolescents slept less than the
recommended 8 hours per night and 11% had sleeping
difficulties. School stress and technology use were associated with short sleep duration. School stress and selfperception were associated with sleeping difficulties.
The girls had worse outcomes for sleeping difficulties,
school stress, self-perception and technology use than
the boys. Based on the results, there is a need for school
nurses to implement preventive measures to improve
adolescents’ sleep.
Keywords: adolescents, school nurse, school stress.
self-perception, sleep, technology use.
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(5, 6). Additional consequences of sleeping difficulties
among adolescents include depression, anxiety, concentration difficulties, hyperactivity, poorer performance in
school, immune deficiency, obesity and diabetes (6–9).
Adolescents can suffer from sleeping difficulties for a
variety of reasons, such as their school situation, psychological factors and personal habits. To our knowledge,
there is a lack of studies focusing on associations between
sleep difficulties, specifically in regards to school stress
and self-perception among adolescents, which are common factors in the context of adolescents’ daily life and
health outcomes (10).
Research has shown that school stress is high among
adolescents (10, 11). Bris – Children’s Rights in Society
(12), a politically and religiously independent children’s
rights organisation, has noted that school stress can
include an individual’s struggle to succeed at school and
to achieve high grades. It can also be the result of other
factors, such as the pressure to be popular, an individual’s friendship status, feeling insecure due to bullying or
a stressful and noisy school environment. Today, school
stress and stress-related illness are increasing among adolescents, and it has been shown that weak school
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performance is associated with short sleep duration and
sleeping difficulties (9, 13). Additional evidence from
Feld et al. (14) has found an association between general
stress and short sleep duration. However, knowledge is
lacking about how specifically school stress and sleep are
associated.
Negative self-perception, which is common among
adolescents (6, 10), is another factor that might affects
sleep. Self-perception refers to how adolescents perceive
their appearance and the level of happiness that they
have with themselves, their clothes and their personal
attributes. Self-perception also deals with the extent to
which adolescents believe that others positively value
them or how others actually value them (15). Fredriksen
et al. (16) have explored the related concept, self-esteem,
among adolescents. They reported that low self-esteem
and depression are predicted by sleep loss. To our knowledge, few published studies have focused on the associations between self-perception and sleep duration and
sleeping difficulties among adolescents.
Technology use, including personal computers, iPads
and mobile phones, is a third factor that is likely to
undermine the quality of adolescents’ sleep. Night sleep
is affected by technology use that occurs during the daytime, evening and, unquestionably, at bedtime (8). Adolescents often use their mobile phones after they have
gone to bed with the intention of sleeping. Messages and
notifications risk waking them up (17). Hale et al. (18)
reviewed 67 studies about the association between technology use and sleep; they found that 90% of the studies
reported that technology use is adversely associated with
sleep in the form of increased risk of sleeping problems,
delayed bedtime and shorter sleep duration. This demonstrates that technology use is a contemporary variable to
consider when investigating the factors that impact adolescents’ sleep.
Adolescence is a natural stage in life when many emotional and physiological changes occur; it is also a phase
of life that offers great opportunities to build enduring
habits (19). According to Ott et al. (20), adolescents consider their health to be a responsibility they share with
the adults in their lives. This further reinforces that adolescents are influenced by others. In addition to parents,
school health services have a specific responsibility for
adolescents at school. For example, Wernette et al. (21)
found an association between adolescents with late-night
bedtimes and increased school nurse visits and lower academic performance. The school nurse supports students’
health so they fulfil their learning objectives in school.
Thus, to direct adequate promotional efforts it is important that school nurses have knowledge about the extent
to which school stress, self-perception and technology
use are associated with short sleep duration and sleeping
difficulties. The position of the school nurse offers a
unique possibility to promote adolescents’ health; thus,

they need to know what factors can possibly contribute
to short sleep duration or sleeping difficulties.

Aims
The study aimed to describe the prevalence of selfreported sleep duration and sleeping difficulties and to
explore their associations with school stress, self-perception and technology use among adolescents.

Method
Design
This descriptive study used a cross-sectional study design
(22). The setting consisted of 13 secondary schools, nine
in the municipality sector and four in the private sector,
in a Swedish city with approximately 100 000 residents.
The municipalities consisted of rural and urban areas that
are socioeconomically similar to the national average.
Together, the 13 schools had 1128 students (15–16 years
old) in the ninth grade, which is the last year of secondary school for this age group before applying to
3 years of upper secondary education. This study used a
cross-sectional design, and data were collected at one
time in May and June 2015 using a questionnaire where
the adolescents answered questions about their sleeping
habits, school situation, their psychological and physical
self-perception and their use of technology, as well as
some background information, such as gender, housing,
ethnicity and grades. Of the 944 available students that
were asked to participate, 937 choose to participate,
resulting in a response rate of 83%. Research data, such
as sample, questionnaire and collected data are available
from the authors on request.

Measures
The questionnaire included an information sheet, and
the questions were compiled from three questionnaires
(23–25). The content of the questions was carefully
selected to address the aims of this study. The following
five areas were measured: (1) demographic characteristics: gender, housing, ethnicity and grades; (2) sleep
duration and sleeping difficulties; (3) school stress; (4)
self-perception; and (5) technology use. The questionnaire contained a total of 26 questions. The last question
was open-ended; it was used to assess the adolescents’
views of the possible causes of their sleeping difficulties.
It will be analysed in a forthcoming study, as will seven
questions about the reasons for school stress.
The following demographic characteristics were measured: gender, ethnicity (Swedish or foreign born) and
housing (cohabiting or noncohabiting parents). Cohabiting refers to living in a nuclear family. In Sweden,
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seven out of 10 families are nuclear families (26).
Grades were also measured from a minimum of 0 credits to a maximum of 340 credits that a student can
receive in an annual course. A minimum of 170 credits
is required to apply for secondary school. In the city in
which this study was conducted, the average number of
credits was 237 credits; the national average in Sweden
is 225 credits.
The Minimal Insomnia Symptom Scale (MISS) (23) was
used to investigate sleep duration and sleeping difficulties.
Sleep duration was measured by the statement; I sleep on
average this number of hours per night, with 10 response
categories: ≤3, 4, 5, 6, 7, 8, 9, 10, 11 and ≥12 hours. Short
sleep duration was defined as ˂8 hours a night, based on
guidelines from National Sleep Foundation (3). In
dichotomisation, the frequencies were collapsed into binary variables (0 = short sleep duration, 1 = long sleep
duration). Sleeping difficulties focus on the difficulty of
falling asleep, waking up at night and not feeling rested in
the morning. Sleeping difficulties were measured using
three questions: (i) How large a problem do you have falling asleep in the evening? (ii) How large a problem do
you have waking up at night? and (iii) How large a problem do you have with not feeling rested in the morning?
The response categories were rated using a 5-point Likertscale, ranging from ‘none’ (0) to ‘very large’ (5). The total
score for this measure was 12 points, and the cut-off score
that implies the presence of sleeping difficulties was ≥7. In
dichotomisation, the frequencies were collapsed into binary variables (0 = sleeping difficulties, 1 = no sleeping difficulties). MISS is considered to be a valid questionnaire
(27). In this study, the Cronbach’s alpha for the three
items was 0.65.
School stress was measured using a single item selected
from a recurrent survey of students’ attitudes about
school in Sweden, which was conducted by The Swedish
National Agency for Education (24). The adolescents
rated their response to the question, How often do you
feel stressed at school? using a 5-point Likert-type scale
ranging from ‘never’ (0) to ‘daily’ (5). Being stressed
daily or several times a week was defined as a high risk
of school stress, according to The Swedish National
Agency for Education (24). In dichotomisation, the frequencies were collapsed into binary variables (0 = high
degree of school stress, 1 = low degree of school stress).
Self-perception was measured using five of the 52 questions from The European KIDSCREEN approach to measure quality of life and well-being in adolescents (25). All
five questions started with, If you think about last week. . .,
followed by: (i) Were you satisfied with yourself? (ii) Were
you satisfied with your clothes? (iii) ‘Were you unhappy
with your appearance?’ (iv) Were you jealous of others’
appearance? and (v) Did you want to change something
on your body? The response categories for the five items
were rated from ‘never’ (0) to ‘always’ (4), with a total
© 2018 Nordic College of Caring Science
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index ranging from 0 to 20. The cut-off was set at 14,
which was the median in the sample. A rating of ≤14 indicated low self-perception. In dichotomisation, the frequencies were collapsed into binary variables (0 = low degree
of self-perception, 1 = high degree of self-perception).
Cronbach’s alpha for these items was 0.81.
A Swedish instrument measuring the frequency of
technology use, especially at bedtime, was not found.
Therefore, questions related to technology use were constructed after reviewing the literature and discussing the
questions with colleagues at several seminars. The questions were formulated to capture the number of hours of
technology use at leisure during a school day and at bedtime. Technology use at leisure during a school day was
measured by one question: How many hours on average
do you use a computer, iPad and mobile phone at leisure
time during a school day? Response categories were as
follows: 1 hour or less, 1–2 hours, 3–4 hours, 5–6 hours,
7–8 hours and 9 or more hours. Frequent technology use
at leisure was defined as ≥ 3 hours, which also defined
the cut-off, since technology use above 2 hours is a risk
factor (28). In dichotomisation, the frequencies were collapsed into binary variables (0 = low degree of technology use at leisure during a school day, 1 = high degree of
technology use at leisure during a school day). Technology use at bedtime was measured by three questions: (i)
How often do you use a computer, iPad or mobile phone
during the last hour before you go to sleep? (ii) How
often do you use a computer, iPad or mobile phone after
you have gone to bed? and (iii) How often do you wake
up at night from notifications from SMS, Instagram and
Facebook? The response categories were rated using a 5point Likert-scale ranging from ‘never’ (0) to ‘always’
(5). The total score was 15 points. The cut-off was set at
≤9, according to the median in the sample, and it implies
a low level of technology use. A rating of ≥10 indicated a
high technology use at bedtime. In dichotomisation, the
frequencies were collapsed into binary variables (0 = low
degree of technology use at bedtime, 1 = high degree of
technology use at bedtime). Cronbach’s alpha was 0.57.
The instrument was tested on a convenience sample of
10 adolescents. This was done in order to control the
logistics of the trial, determine the relevance of the questions, identify the technology usage and estimate the
expected time to answer the questions (22). The test led
to small revisions, such as reformulation of the questions
about technology use and adapting the text to include
vocabulary used by adolescents.

Procedures
The first author contacted the principals at all 13 schools
and informed them about the study. All the principals
gave their permission to conduct the study, and they provided the researchers with the names of teachers.
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Thereafter, the principals received the same information
in written form, and information was also sent to the
adolescents’ parents. The teachers were informed about
the study via e-mail, and they suggested times for the
researchers to visit the school. Two of the authors visited
each school and all of the present adolescents were
informed about the study, verbally and in writing. The
adolescents were informed that participation was voluntary. They were guaranteed confidentiality and anonymity in the presentation of the study results. All
adolescents, except n = 7, gave their informed consent to
participate.
Two of the authors were present when the participants
completed the questionnaire. The questionnaire took
about 10 minutes to complete. The adolescents placed
their answered questionnaires in a collection envelope.
The response rate was 83% (n = 937).

science research as formulated in ethical research
guidelines and in Swedish ethics testing legislation have
been carefully followed throughout, taking into account
information, consent, confidentiality and usage requirements (30). All the adolescents were 15–16 years of
age. Thus, parental consent for the adolescents’ participation in the study was not required. However, parents
received written information about the study with the
researchers’ contact information in case they had any
questions. In accordance with the World Medical Association (31), all the adolescents were given written and
oral information about the study aims, the possible
risks and benefits of participating, and that they were
free to withdraw from the project at any time without
providing reasons. They were guaranteed confidentiality
and anonymity in the presentation of the study results.
All the adolescents gave their informed consent to
participate.

Data analysis
Statistical Package for the Social Sciences (SPSS) for Windows version 22 (SPSS Inc., Chicago, IL, USA) was used
for data analysis. Data are presented descriptively as frequencies (n) and percentage (%) or mean (m) with standard deviation (SD), according to the scale level for the
variables: gender, housing, ethnicity, grades, sleep duration and sleeping difficulties (22). The independent variables, school stress, self-perception and technology use at
leisure time during a school day and at bedtime, were
presented descriptively by min-max and median (md).
These independent variables were dichotomised. The chisquared test (X2) was used to measure the differences in
sleep durations and sleeping difficulties based on the
variables, gender, housing, ethnicity and grades. The chisquared test also measured the differences between boys’
and girls’ level of school stress, self-perception and technology use at leisure time during a school day and at
bedtime. Associations with p-values <0.05 were considered to be statistically significant. Logistic regression analyses were performed to examine the associations
between the following dependent variables, sleep duration (≥8 hours or <8 hours) and sleeping difficulties (yes
or no), with the following independent variables, school
stress, self-perception and technology use at leisure time
during a school day and at bedtime. The internal loss of
data was minimal, and data were neither replaced nor
imputed (22).

Ethical considerations
Based on Swedish Law, we did not need the approval
of an Ethical Committee to carry out the study SFS
2003:460 § 2 (29). In all schools, the study was
approved by the management officers. Conventional
research ethical principles in humanitarian and social

Results
Descriptive characteristics
All the participants (n = 937) were 15–16 years old; 70%
lived with cohabiting parents and 28% had noncohabiting parents. In terms of place of birth, 14% were born
outside of Sweden, 30% had a mother who was born
outside of Sweden, and 32% had a father who was born
outside of Sweden. The average grade was 237 credits for
the total sample; the grades were significantly higher for
girls (m = 250, SD = 47.4) than boys (m = 223,
SD = 51.8) (p ≤ 0.001).

Sleep duration and sleeping difficulties
The average sleep duration of the adolescents (n = 937)
in the study was 7.28 hours (SD = 1.83); 55% of the
adolescents slept less than the recommended 8 hours a
night and 26% slept 6 hours or less. A significant difference (18 minutes) was seen in the sleep duration
between adolescents who had cohabiting parents
(7.29 hours, SD = 0.49) and those that had noncohabiting parents (6.99 hours, SD = 0.90). In total, 11% of
the adolescents had sleeping difficulties; they were
above the cut-off for sleeping difficulties. A significant
difference in sleeping difficulties was observed between
the adolescents that had cohabiting parents and those
that had noncohabiting parents (Table 1). Girls had significantly more sleeping difficulties than boys, and a
higher percentage of girls slept <8 hours a night
(Table 1). Significant differences were also seen
between boys and girls for the remaining self-assessed
variables: school stress, self-perception and technology
use at leisure time during a school day and at bedtime
(Table 2).
© 2018 Nordic College of Caring Science
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Table 1 Sleep duration and sleeping difficulties as perceived by adolescents (n = 937) across gender, housing, ethnicity and grades

Gender
Boys
Girls
Housing
Cohabiting parents
Noncohabiting parents
Ethnicity
Born in Sweden
Born abroad
Grades (m = 237 credits)c
Grades ≤237
Grades ≥237

n (%)

≥8 hours

<8 hoursa

p-Valueb

No sleeping difficulties

Sleeping difficulties

p-Valueb

467 (51)
454 (49)

48%
41%

51%
59%

0.016

93%
86%

7%
14%

0.001

659 (71)
266 (29)

47%
37%

52%
62%

0.004

90%
86%

10%
14%

0.036

785 (85)
135 (15)

44%
42%

55%
56%

0.753

90%
87%

10%
13%

0.053

366 (47)
419 (53)

40%
48%

59%
52%

0.030

89%
90%

11%
10%

0.013

a

Less than the recommended hours of sleep for adolescents.
p-value is based on chi-squared test.
c
Grades measured from min-max credits (0–340).
b

Table 2 Gender differences among adolescents (n = 937) between school stress, self-perception and technology use at leisure during a school
day and technology use at bedtime

Degree of school stress (min = 0, max = 4, md 1, cut-off = 1)
Low level of school stress = 2–4
High level of school stress = 0–1
Degree of self-perception (min = 0, max = 20, md 14, cut-off 14)
Low level of self-perception = 0–14
High level of self-perception = 15–20
Degree of technology use at leisurea (min 0, max 5, md 2, cut-off 1)
Low level = 0–1
High level = 2–5
Degree of technology use at bedtime (min = 0, max = 15, md 9, cut-off 9)
Low level = 0–9
High level = 10–15

Boys
n (%)

Girls
n (%)

p-value

282 (60)
186 (39)

108 (24)
345 (76)

0.001

167 (35)
299 (63)

333 (73)
118 (26)

0.001

107 (23)
359 (76)

76 (17)
376 (83)

0.020

299 (64)
170 (36)

230 (51)
223 (49)

0.001

p-value is based on chi-squared test.
During a school day.

a

Associations between school stress, self-perception and
technology use and sleep duration and sleeping difficulties
A logistic regression analysis was performed with sleep
duration as the dependent variable and school stress,
self-perception and technology use at leisure time during
a school day and at bedtime as the predictor variables. A
total of 898 cases were analysed and the full model significantly predicted sleep duration (X2 = 80.33, df = 4,
p ≤ 0.001). The model accounted for between 9% and
12% of the variance in sleep duration; overall, 63% of
the predictions were accurate. The logistic regression
analysis results show that school stress, technology use at
leisure time during a school day and technology use at
bedtime predicted short sleep duration. The values of the
© 2018 Nordic College of Caring Science

coefficients reveal that technology use at leisure time
during a school day and technology use at bedtime are
associated with a decrease in the odds of sleep duration
by a factor of 0.86 (p ≤ 0.05) and 0.89 (p ≤ 0.001),
respectively. However, the values of the coefficients
reveal that school stress is associated with an increase in
the odds ratio (OR) of sleep duration by a factor of 1.24
(p ≤ 0.001) (Table 3).
A similar logistic regression analysis was performed
with sleeping difficulties as the dependent variable and
school stress, self-perception and technology use at leisure time during a school day and at bedtime as the
predictor variables. A total of 895 cases were analysed,
and the full model significantly predicted sleeping difficulties (X2 = 86.21, df = 4, p ≤ 0.001). The model
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Table 3 Logistic regression for sleep duration among adolescents (n = 898)
95% C.l for Exp
(B)
Sleep Duration

B

SE

Wald

df

p-value

Exp (B)

Lower

Upper

School stress
Self-perception
Technology use at leisure during a school day
Technology use at bedtime

0.215
0.022
0.121
0.145

0.063
0.016
0.059
0.026

11.693
1.727
4.124
31.248

1
1
1
1

0.001
0.189
0.042
0.001

1.239
1.022
0.886
0.865

1.096
0.989
0.789
0.822

1.401
1.055
0.996
0.910

Table 4 Logistic regression for sleeping difficulties among adolescents (n = 898)
95% C.l for Exp
(B)
Sleeping difficulties

B

SE

Wald

df

p-value

Exp (B)

Lower

Upper

School stress
Self-perception
Technology use at leisure during a school day
Technology use at bedtime

0.900
0.080
0.036
0.019

0.149
0.025
0.095
0.042

36.325
10.168
0.145
0.198

1
1
1
1

0.001
0.001
0.703
0.657

0.407
0.923
1.037
1.019

0.303
0.879
0.860
0.938

0.545
0.970
1.250
1.106

accounted for between 9% and 19% of the variance in
sleeping difficulties; overall, 89% of the predictions were
accurate. The logistic regression analysis results show
that school stress and self-perception predicted sleeping
difficulties. The values of the coefficients reveal that
school stress and self-perception are associated with a
decrease in the OR of sleeping difficulties by a factor of
0.41 (p ≤ 0.001) and 0.92 (p ≤ 0.001), respectively
(Table 4).

Discussion
The study aimed to describe the prevalence of selfreported sleep duration and sleeping difficulties and to
explore their associations with school stress, self-perception and technology use among adolescents. The
response rate for the questionnaire was 83%, that is, 937
of the 1128 respondents completed and returned the
survey.
The results showed that more than half of the students
(55%) do not sleep the recommended number of hours
each night. Additional main findings showed that school
stress and technology use at leisure time during a school
day and at bedtime were significantly associated with
short sleep duration. School stress and self-perception
were equivalently associated with sleeping difficulties.
The prevalence of short sleep duration within 55% of the
adolescents was consistent with the previous findings
from similar surveys among adolescents in China and
Brazil (32, 33). This can be compared with studies from
Norway and Canada, which reported that the sleep duration was short in 30% of the adolescents (13, 34).

Furthermore, girls with noncohabiting parents and
below-average grades were significantly associated with
both short sleep duration and sleeping difficulties. Shortened sleep duration, whether occasional or over a longer
period of time, has been reported to have no lasting
physical effects (35), but it has been found to cause direct
deterioration in school performance, learning difficulties
and memory impairment (6, 9). However, a connection
between long-lasting sleeping difficulties and serious illness, such as diabetes, heart disease and depression, has
been seen in adults (7, 36). The risk for developing these
problems seems high in our sample, which further
emphasises the need to implement sleep-promoting
efforts for adolescents.
In the present study, 14% of the girls and 7% of the
boys indicated that they have sleeping difficulties. This
finding is consistent with a national report from the Public Health Agency of Sweden (10), indicating a slightly
higher percentage of sleeping difficulties for girls than for
boys. The consequences of sleeping difficulties, such as
impaired cognitive ability and physical symptoms, are
similar to having long-term, short sleep duration.
Gender differences were observed for several of the
variables. Girls displayed more sleeping difficulties, higher
school stress, lower self-perception and higher technology
use. The study also showed that girls use technology at
bedtime more often than boys. This is mainly consistent
with the findings reported in prior research stating that
girls display more symptoms of weak self-perception and
higher school stress (10, 37). In a study by Wiklund et al.
(38), a clear gender difference was seen in self-assessed
health in the form of headaches, sleeping difficulties,
© 2018 Nordic College of Caring Science
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high pressure and demands from school and anxiety. In
the present study, girls reported two to three times more
health complaints than boys. Co-rumination is another
gender difference that can be included in this context;
thus, extensively discussing and revisiting problems, speculating about problems and focusing on negative feelings
with peers is more common among girls than boys (39).
This probably also happens through social media, and it
can explain some of the higher degree of technology use
in girls than in boys. An important future research topic
is to investigate whether these gender differences necessitate the implementation of diverse health-promoting
interventions.
On average, adolescents living with noncohabiting parents sleep 18 minutes less than those living with cohabiting parents. They also had more sleeping difficulties.
Previous studies have revealed that parental involvement
in adolescents’ sleep routines facilitates better sleep (40,
41). Adolescents who have good sleep habits and parents
who decide on bed times have a longer duration of sleep
per night (42, 43). Optionally, it can be more difficult to
hold on to such procedures as a single parent, or when
an adolescent switches accommodations between noncohabitating parents. The importance of parental involvement is confirmed by Ott et al. (20) that adolescents
described their health as being a responsibility they
shared with the adults in their lives. Moreover, it has
been reported that the sleep habits of parents affect
young people (32). However, additional studies are
needed to better understand the phenomenon of the difference in sleep duration and sleeping difficulties based
on whether or not an adolescent’s parents live together.
As expected, the present study’s findings indicated that
most of the adolescents use technology during their leisure time for more than 2 hours (76% boys and 83%
girls, respectively). The study also showed associations
between high technology use at leisure during a school
day and high technology use at bedtime and short sleep
duration. This result is supported by Stockburger et al.
(44) who confirmed that continuous technology use has
a significant influence on sleeping difficulties. Because
technology is available at all hours of the day and night,
and adolescents are eager to be social with their friends
(45), it is conceivable that they prioritise technology use
over sleep. However, the present study did not find any
association between use of technology and sleeping difficulties, only short sleep duration. One possible explanation for this could be that technology use was not
measured by a validated questionnaire. Because technology use seems to have a strong influence on the sleep
and health of adolescents (46, 47), it is important to have
reliable ways to measure this factor.
In addition, in the present study, school stress was
weakly correlated to both short sleep duration and sleeping difficulties. There are reasons to believe that school
© 2018 Nordic College of Caring Science
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stress involves, for example, studying late at night or
nocturnal musings. Earlier research (11, 48) reported
increasing levels of school stress, which is also seen in
the present study, especially among girls (girls 76%, boys
39%). Grades and high demands are highlighted explanations for this outcome (10).
A final important finding from the present study was
that a low level of self-perception (girls 73%, boys 35%)
is associated with sleeping difficulties. Other studies have
reported that sleeping difficulties are related to similar
factors, such as low self-esteem, friend problems, emotional problems and less satisfaction with life (6, 49). This
reinforces the need to focus on how to strengthen how
adolescents perceive themselves.

Limitations
The present study has some limitations. During the progress of the research, a number of issues arose that might
have influenced the results and conclusions. First, it is
known that self-reporting can result in underestimating
sleep duration (50, 51). This is a concern applicable to
any study that uses self-assessment to collect data on
sleep duration or sleeping difficulties. The choice of independent factors in this study, school stress, self-perception and technology use at leisure during a school day
and at bedtime, were based on the need to obtain information about the highly relevant factors that impact the
everyday lives of contemporary adolescents. However,
these choices excluded factors that are known to be
important for sleep, such as physical activity, neuropsychiatric diagnoses, pain, obesity, socioeconomic status,
parenting, depression, stress, drugs and caffeine and alcohol consumption (32, 42). While this can be seen as a
limitation, at the same time it justifies the rather low
explanation power. Since technology use was measured
using a nonvalidated questionnaire, both the validity and
reliability of this measure can be called into questions.

School nursing implications
The study results highlight the difficulties for adolescents in finding a workable balance between the activities they engage in each day and night. They feel
compelled to meet requirements to perform well in
school, be social online and be satisfied with their own
body, while their bodies and brains need at least
8 hours of sleep each night. The school nurse has an
informative mission with health education as a central
element of health promotion both individually and in
groups, classes and meetings with parents (52, 53). The
aim of health promotion is to support the process of
learning and critically reflect on various aspects of
health so people can make wise decisions (54). Informing parents using evidence-based knowledge about the
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importance of sleep could give them a better understanding of the need to support adolescents to ‘get into
bed’ (55). Simultaneously providing information to adolescents and parents probably increases the effect. It is
easier to discuss sleep at home if both adolescents and
parents have received the same information. Based on
the high school-related stress results of this study,
school nurses should be advocates for students in a
school environment, working with the school principal
and teachers to find a balance between tests, homework
and other tasks required of students. The school nurse
should also remember to ask students about sleeping
difficulties when they have difficulties with academic
achievement. When sleeping difficulties and school difficulties occur simultaneously, school nurses could help
students achieve better academic performance. The
results of this study show that girls have worse outcomes on almost all the variables, which was also confirmed by earlier research. Generally, girls are in a more
vulnerable situation at school, in social media and in
society. This is something that school nurses have to
consider when developing and implementing promotional activities.

The study results show that more than half of the adolescents slept less than the recommended 8 hours per night.
In addition, more than one adolescent out of 10 had
sleeping difficulties. This implies negative consequences
for adolescents both during their school hours and their
leisure time, which should be viewed from the perspective of the impact on long-term health. School stress,
self-perception and technology use are factors in an adolescent’s daily life that are associated with sleeping difficulties. To increase opportunities for adolescents to
achieve good health, well-being and satisfactory grades,
the study results should be taken seriously by school
nurses when developing and implementing health

1 Norell-Clarke
A,
Hagquist
C.
Changes in sleep habits between
1985 and 2013 among children and
adolescents in Sweden. Scand J Public
Health 2017; 45: 869–77.
2 Twenge JM, Krizan Z, Hisler G.
Decreases in self-reported sleep duration among U.S. adolescents 2009–
2015 and association with new
media screen time. Sleep Med 2017;
39: 47–53.
3 National Sleep Foundation. National
Sleep Foundation Recommends New

Acknowledgement
We would like to express our sincere thanks to all the
students who so willingly participated in this study, as
well as the teachers and principals who welcomed us into
their schools. We also wish to express our gratitude to
Anna Hederstr€
om, MSN, RN, District Nurse at the Child
Health Center Lerum, Sweden for her cooperation in the
preparation for this manuscript.

Author contributions
MJ and KH designed the study and collected the data.
MJ and GJ analysed the data. MJ and KH designed the
study and collected the data. MJ, KJ and KH prepared
the manuscript. Critical revision and supervision were
provided by KH, KJ, GJ and LS.

Conflict of interests
The authors declare no potential conflict of interests with
respect to the research, authorship and/or publication of
this article.

Conclusion

References

promotions. Further research on the factors that interfere
with adolescents’ sleep can provide valuable knowledge.

Ethical approval
Based on Swedish Law, we did not need the approval of
an Ethical Committee to carry out the study SFS
2003:460 § 2 (29).

Funding
The author discloses receipt of the following financial support for the research authorship and/or publication of this
article: This study was supported by grants from Sparbanksstiftelsen Sjuh€arad and Ebba Danelius Stiftelse Sweden.

Sleep Times [Internet]. National
Sleep Foundation; 2017. [cited 2018
Aug 27]. Available from: https://slee
pfoundation.org/press-release/nationalsleep-foundation-recommends-newsleep-times
4 K€
onen T, Dirk J, Schmiedek F.
Cognitive benefits of last nights
sleep: daily variations in children0 s
sleep. Sleep behavior and related to
working memory fluctuations. J
Child Psychol Psychiatry 2015; 56:
171–82.
5 Danielsson NS, Jansson-Fr€
ojmark M,
Linton SJ, Jutengren G, Stattin H.

Neuroticism and sleep-onset: what is
the long-term connection? Pers Individ Dif 2010; 48: 463–8.
6 Shochat T, Cohen-Zion M, Tzischinsky O. Functional consequences of
inadequate sleep in adolescents:
a systematic review. Sleep Med Rev
2014; 18: 75–87.
7 Sivertsen B, Harvey A, Lundervold
G, Hysing A. Sleep problems and
depression in adolescence: results
from a large population-based study
of Norwegian adolescents aged 16–
18 years. J Child Psychol Psychiatry
2014; 23: 681–9.

© 2018 Nordic College of Caring Science

Sleeping difficulties among adolescents
8 Hysing M, Pallesen S, Stormark K,
Jakobsen R, Lundervold A, Sivertsen
B. Sleep and use of electronic devices
in adolescence: results from a large
population-based study. BMJ Open
2015; 5: e006748.
9 Titova OE, Hogenkamp PS, Jacobsson JA, Feldman I, Schi€
oth HB,
Benedict C. Associations of selfreported sleep disturbance and
duration with academic failure in
community-dwelling Swedish adolescents: sleep and academic performance at school. Sleep Med 2015; 16:
87–93.
10 Public Health Agency of Sweden.
Health behaviour in school-aged
children (HBSC), results from Sweden of the 2013/2014 WHO study
[Internet]. Stockholm. Public Health
Agency; 2014. [cited 2018 Aug 27].
Available from: https://snd.gu.se/
en/catalogue/study/ext0160
11 Schraml K, Perski A, Grossi G,
Makower I. Chronic stress and its
consequences on subsequent academic achievement among adolescents. J Educ Develop Psychol 2012; 2:
69–79.
12 Bris – Children0 s Rights in Society.
School stress [Internet]. Stockholm:
Bris – Children0 s Rights in Society;
n.d. [cited 2018 Aug 27]. Available
from: https://www.bris.se/for-vuxnaom-barn/vanliga-amnen/forskola-oc
h-skola/skolstress/#
13 Stea TH, Knutsen T, Torstveit MK.
Association between short time in
bed, health-risk behaviors and poor
academic achievement among Norwegian adolescents. Sleep Med 2014;
15: 666–71.
14 Feld LD, Shusterman A. Into the
pressure cooker: student stress in college preparatory high schools. J Adolesc 2015; 41: 31–42.
15 Ravens-Sieberer U, Herdman M,
Devine J, Otto C, Bullinger M, Rose
M, Klasen F.The European KIDSCREEN approach to measure quality
of life and well-being in children:
development, current application,
and future advances. Qual Life Res
2014; 23: 791–803.
16 Fredriksen K, Rhodes J, Reddy R,
Way N. Sleepless in Chicago: tracking the effects of adolescent sleep
loss during the middle school years.
Child Dev 2004; 75: 84–95.

© 2018 Nordic College of Caring Science

17 Adachi-Mejia AM, Edwards PP, Gilbert-Diamond DL, Greenough G,
Olson A. TXT me Iʼm only sleeping:
adolescents with mobile phones in
their bedroom. Fam Community
Health. 2014; 37: 252–7.
18 Hale L, Guan S. Screen time and
sleep among school-aged children
and adolescents: a systematic literature review. Sleep Med Rev 2015; 21:
50–58.
19 Patton G, Swayer S, Santelli J, Ross D,
Afifi R, Allen N, Arora M, Azzopardi
P, Baldwin W, Bonell C, Kakuma R,
Kennedy E, Mahon J, McGovern T,
Mokdad AH, Patel V, Petroni S, Reavley N, Taiwo K, Waldfogel J, Wickremarathne D, Barroso C, Bhutta Z,
Fatusi AO, Mattoo A, Diers J, Fang J,
Ferguson J, Ssewamala F, Viner RM.
Our future: A Lancet commission on
adolescent health and wellbeing. Lancet 2016; 387: 2423–78.
20 Ott M, Rosenberger J, McBride K,
Woodcox S. How do adolescents
view health? Implications for state
health policy. J Adolesc Health 2011;
48: 398–403.
21 Wernette M, Emory J. Student bedtimes, academic performance, and
health in a residential high school. J
Sch Nurs 2017; 33: 264–8.
22 Altman DG. Practical statistics for medical research. 1991, Chapman & Hall,
London.
23 Boman JE, Smedje H, Mallon L,
Hetta J. The Minimal Insomnia
Symptom Scale (MISS): a brief measure of sleeping difficulties. Up J Med
Sci 2008; 113: 131–42.
24 The Swedish National Agency for
Education. Attityder till skolan 2012
[Attitudes to school 2012]. 2013, The
Swedish National Agency for Education, Stockholm.
25 Ravens-Sieberer U, Gosch A, Rajmil
L, Erhart M, Bruil J, Duer W, Auquier P, Power M, Abel T, Czemy L,
Mazur J, Czimbalmos A, Tountas Y,
Hagquist C, Kilroe J, Kidscreen
Group E. KIDSCREEN-52 quality-oflife measure for children and adolescents. Expert Rev Pharmacoecon Outcomes Res 2005; 5: 353–64.
26 Statistics Sweden, Population and
Welfare Department. Background
Facts – Population and Welfare
Statistics 2017:1. Development of
Statistics Sweden’s statistics on

27

28

29

30

31

32

33

34

35

36

37

9

€
children and their families. Orebro:
Statistics Sweden, Population and
Welfare Department; 2017.
Westergren A, Broman J-E, Hellstr€
om A, Fagerstr€
om C, Willman A,
Hagell P. Measurement properties of
the Minimal Insomnia Symptom
Scale as an insomnia screening tool
for adults and the elderly. Sleep Med
2015; 16: 379–84.
Liu M, Wu L, Yao S. Dose-response
association of screen time-based
sedentary behaviour in children and
adolescents and depression: a metaanalysis of observational studies. Br J
Sports Med 2016; 50: 1252–8.
Ministry of Education and Research.
Lag (2003:460) om etikpr€
ovning av
forskning som avser m€anniskor.
[Law (2003:460) which deals with
vetting the ethics of research that
involves humans]. Stockholm: Ministry of Education and Research.
Good Research Practice. Swedish
Research Council [Internet]. Stockholm: 2017. [cited 2018 Aug 27].
Available from: https://publikationer.
vr.se/en/product/good-research-prac
tice/
World Medical Association. World
Medical Association Declaration of
Helsinki: Ethical principles for medical research involving human subjects. JAMA 2013; 310: 2191–4.
Chen T, Wu Z, Shen Z, Zhang J,
Shen X, Li S. Sleep duration in Chinese adolescents: biological, environmental, and behavioral predictors.
Sleep Med 2014; 15: 1345–53.
Felden EPG, Filipin D, Barbosa DG,
Andrade RD, Meyer C, Louzada FM.
Factors associated with short sleep
duration in adolescents. Rev Paul Pediatr (English Edition) 2016; 34: 64–70.
Chaput J, Janssen I. Sleep duration
estimates of Canadian children and
adolescents. J Sleep Res 2016; 25:
541–8.

Akerstedt T. Livsstilen p
averkar
s€
omnen - p
a gott och ont [The lifestyle
affects sleep – in good and bad]. L€akartidningen 2010; 36: 2072–6.
Van Cauter E, Spiegel K, Tasali E,
Leproult R. Metabolic consequences
of sleep and sleep loss. Sleep Med
2008; 9: 23–28.
Schraml K, Perski A, Grossi G,
Simonsson-Sarnecki M. Stress symptoms among adolescents: the role of

10

38

39

40

41

42

M. Jakobsson et al.
subjective psychosocial conditions,
lifestyle, and self-esteem. J Adolesc
2011; 34: 987–96.
Wiklund M, Malmgren-Olsson E,
Ohman A, Bergstr€
om E, FjellmanWiklund A. 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 2012; 12: 993.
Lund HG, Reider BD, Whiting AB,
Prichard JR. Sleep patterns and
predictors of disturbed sleep in a
large population of college students. J Adolesc Health 2010; 46:
124–32.
Brand S, Hatzinger M, Beck J, Holsboer-Trachsler E. Perceived parenting
styles, personality traits and sleep
patterns in adolescents. J Adolesc
2009; 32: 1189–207.
Tsai K, Dahl R, Irwin M, Bower J,
Mccreath H, Seeman T, Almeida
DM, Fuligni AJ. The roles of parental
support and family stress in adolescent sleep. Child Dev 2018; 5: 1–12.
https://doi.org/10.1111/cdev.12917.
Bartel KA, Gradisar M, Williamson
P. Protective and risk factors for
adolescent sleep: a meta-analytic
review. Sleep Med Rev 2015; 21:
50–58.

43 Bartel K, Van Maanen A, Cassoff J,
Friborg O, Meijer AM, Oort F,
Gruber R, Kn€auper B, Gradisar M.
The short and long of adolescent
sleep: the unique impact of day
length. Sleep Med 2017; 38: 31–36.
44 Stockburger S, Omar H. Internet
addiction, media use, and difficulties
associated with sleeping in adolescents. Int J Child Adolesc health. 2013;
6: 459–63.
45 Coveney C. Managing sleep and
wakefulness in a 24-hour world.
Social Health Illn. 2014; 36: 123–36.
46 Garmy P, Ward T. Sleep habits and
nighttime texting among adolescents.
J Sch Nurs. 2017; 34: 121–7.
47 Johansson AE, Petrisko MA, Chasens
ER. Adolescent sleep and the impact
of technology use before sleep on
daytime function. J Pediatr Nurs
2016; 31: 498–504.
48 Banks J, Smyth E. Your whole life
depends on it: academic stress and
high-stakes testing in Ireland. J Youth
Stud. 2014; 18: 1–19.
49 Lemola S, R€aikk€
onen K, Gomez V,
Allemand M. Optimism and selfesteem are related to sleep. Results
from a large community-based sample. Int J Behav Med. 2013; 20: 567–71.
50 Van den Berg J, Van Rooij FJ, Vos
H, Tulen JH, Hofman A, Miedema

51

52

53

54

55

HM, Neven AK, Tiemeier H. Disagreement between subjective and
actigraphic measures of sleep duration in a population-based study of
elderly persons. J Sleep Res 2008; 17:
295–302.

Akerstedt T, Schwarz J, Gruber G,
Lindberg E, Theorell-Hagl€
ow J. The
relation between polysomnography
and subjective sleep and its dependence on age - Poor sleep may
become good sleep. J Sleep Res 2016;
25: 565–70.
The National Board of Health and
Welfare & The Swedish National
Agency for Education. V€agledning f€or
elevh€alsan. Stockholm: The National
Board of Health and Welfare & The
Swedish National Agency for Education; 2016.
Council on School Health. The role
of the school nurse in providing
school health services. J Sch Nurs.
2008; 24: 269–74.
Clausson EK, Morberg SR. Skolsk€oterskans h€alsofr€amjande arbete [The school
nurse’s health promotion work]. 2012,
Lund, Studentlitteratur.
Fuligni AJ, Tsai KM, Krull JL, Gonzales
MA.
Daily
concordance
between parent and adolescent sleep
habits. J Adolesc Health 2015; 56:
244–50.

© 2018 Nordic College of Caring Science

