
  1Kosola S, et al. Arch Dis Child 2024;0:1–6. doi:10.1136/archdischild-2023-326331

Original research

Associations of excessive internet use, sleep duration 
and physical activity with school absences: a cross- 
sectional, population- based study of adolescents in 
years 8 and 9
Silja Kosola    ,1,2 Marianne Kullberg,3 Katja Melander,4,5 Janne Engblom,6 
Klaus Ranta,7,8 Katarina Alanko3

To cite: Kosola S, Kullberg M, 
Melander K, et al. 
Arch Dis Child Epub ahead of 
print: [please include Day 
Month Year]. doi:10.1136/
archdischild-2023-326331

1Research, Development and 
Innovations, Western Uusimaa 
Wellbeing Services County, 
Espoo, Finland
2Pediatric Research Center, 
Helsingin ja uudenmaan 
sairaanhoitopiiri, Helsinki, 
Finland
3Faculty of Arts, Psychology 
and Theology, Åbo Akademi 
University, Abo, Finland
4Doctoral Programme in 
Population Health, University of 
Helsinki, Helsinki, Finland
5Faculty of Medicine, Tampere 
University, Tampere, Finland
6Department of Mathematics 
and Statistics, University of 
Turku, Turku, Finland
7Department of Psychiatry, 
University of Helsinki, Helsinki, 
Finland
8Faculty of Social Sciences, 
Tampere University, Tampere, 
Finland

Correspondence to
Dr Silja Kosola, Research, 
Development and Innovations, 
Western Uusimaa Wellbeing 
Services County, Espoo, 
02033 Länsi- Uudenmaan 
hyvinvointialue, Finland;  
 silja. kosola@ helsinki. fi

SK and MK contributed equally.

Received 26 September 2023
Accepted 8 February 2024

© Author(s) (or their 
employer(s)) 2024. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published 
by BMJ.

ABSTRACT
Background Internet use has increased and sleep 
and physical activity (PA) have decreased in recent 
years among adolescents. Besides sleep and PA, 
another determinant of future health for adolescents is 
education. Our aim was to evaluate the associations of 
excessive internet use (EIU), short sleep duration and low 
PA with both unexcused absences and medical absences 
during lower secondary school.
Methods The School Health Promotion study is a 
national survey of adolescents conducted biennially in 
Finland. We used data collected in 2019, when EIU was 
assessed for the first time. Cumulative odds ratio analysis 
was conducted with unexcused absences and medical 
absences as outcome variables. Besides EIU, sleep 
duration and PA, the associations of maternal education 
and parental relations were assessed.
Results The mean age of the 86 270 participants was 
15.3 years. Girls scored higher than boys on EIU. In all, 
34.7% of participants slept less than 8 hours per night 
during the school week, and 34.3% reported low PA (ie, 
less than 3 days per week with minimum 1 hour of PA 
per day). EIU, short sleep and low PA were associated 
with both unexcused absences and medical absences 
from school. Longer sleep during weekends showed no 
association with absences, but good parental relations 
had the strongest protective association with both 
unexcused and medical absences.
Conclusions EIU, short sleep duration and low PA were 
associated with both unexcused and medical absences 
from school. This has important implications for both the 
promotion of general health and the support offered to 
students with alarming school absences.

INTRODUCTION
Education is an essential determinant of future 
health for adolescents, but it can be jeopardised 
by school absences. School absences can be either 
unexcused (also called truancy) or excused, most 
commonly for medical reasons. School absences 
can be caused by physical and mental health prob-
lems, but they may also be associated with different 
types of risky behaviour or an unhealthy lifestyle 
involving excessive use of screen- based media, 
insufficient sleep and limited physical activity 
(PA).1 2

The internet, online gaming and the upsurge of 
social media during the last decade have dramat-
ically changed the lives of adolescents.3 4 Among 
adolescents, excessive gaming and social media 
use have been associated with school absences, 
poor numeracy skills, anxiety and poorer 
sleep.5–9 Although variance between assessment 
instruments of excessive internet use (EIU) 
complicates comparisons, digital media may be 
a factor tempting adolescents to stay home from 
school, and may also hinder learning through 
lack of sleep.10

Sleep is necessary for all aspects of health 
and development. To promote optimal health, 
adolescents aged 13 to 18 should sleep 8–10 
hours per night.11 Meta- analyses have found 
that insufficient or disturbed sleep among chil-
dren and adolescents is associated with obesity 
and depressive symptoms.12 13 Insufficient sleep 
and poor sleep quality are also associated with 
poor educational attainment, possibly through 
school absences.14–16 The direct impact of sleep 
on unexcused and medical absences, however, 
remains unclear.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Previous research has established a relationship 
between short sleep duration and school 
absences.

 ⇒ The connections of excessive internet use, short 
sleep and physical activity (PA) with school 
absences have remained unclear.

WHAT THIS STUDY ADDS
 ⇒ Excessive internet use was associated with an 
increased risk for both unexcused and medical 
absences from school, while longer sleep 
duration and higher PA showed a protective 
association.

 ⇒ A trusting relationship with parents emerged 
as an important protective factor for both 
unexcused and medical absences.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Highlights the vitality of collaboration between 
health and education sectors to improve long- 
term health outcomes among adolescents.

http://www.rcpch.ac.uk/
http://adc.bmj.com/
http://orcid.org/0000-0002-2881-8299
http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2023-326331&domain=pdf&date_stamp=2024-03-12
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Besides contributing a positive impact on general health 
throughout the life course, regular PA is important for the 
brain health of school- aged children and adolescents because 
it improves both cognition and mental health.17 Adolescents 
should engage in 60 min or more of moderate- to- vigorous PA 
daily.18 No consensus has been reached on the association of PA 
with school absences. Some studies have found higher rates of 
absences in both inactive and highly active children than among 
children with medium levels of PA.19 De Groot et al found 
no direct association between PA and medical absences from 
school.20

The objective of this study was to examine the associations of 
EIU, short sleep and PA with unexcused absences and medical 
absences from school among adolescents. We hypothesised 
that EIU would be associated with a higher risk of both unex-
cused and medical absences, whereas sleep and PA would have a 
protective association.

METHODS
Study population and procedure
This study used data from the School Health Promotion study, 
a national biennial survey conducted in Finland and managed 
by the Institute for Health and Welfare.21 All students in 
years 8 and 9 and present at school on the day of the survey 
administration are invited to participate. Both adolescents 
and their parents may opt out of participation. An anony-
mous survey was administered to adolescents in classrooms, 
with both online and pen- and- paper options available, and 
under teacher supervision. In this study, we utilised responses 
from the nationally representative sample of year 8 and 9 
students in 2019, when EIU was assessed for the first time. 
These age cohorts comprised 118 178 adolescents, of whom 
86 283 (73.0%) participated. Responses were geographically 
evenly distributed and considered nationally representative.

In Finland, education is compulsory and free of charge from 
the year a child turns seven until age 18 years. In school years 8 
and 9, students are typically 14–16 years old. As advised by the 
Institute for Health and Welfare, we excluded responses if self- 
reported age was below 13 or exceeded 18. Year 9 marks the end 
of lower secondary school, and during the spring term students 
apply to either academic upper secondary school or vocational 
education. Thus, school absences in lower secondary school have 
special significance.

Measures
Demographics
Self- reported gender was based on the two response options (boy 
or girl) to the question ‘What is your official gender?’ Students 
also reported their school year.

Socioeconomic status was based on maternal education 
level, reported by the students. The question ‘What is the 
highest educational level your mother has achieved?’ had 
four response options: ‘comprehensive school or equivalent’ 
(meaning 9 years of education), ‘upper secondary school, high 
school or vocation education’ (meaning 12 years of educa-
tion), ‘occupational studies in addition to upper secondary 
school, high school or vocational education’ and ‘university, 
university of applied sciences or other higher education’.

One question, ‘Can you talk about things that concern you 
with your parents?’, described parental relations. Response 
options were ‘hardly ever’, ‘occasionally’, ‘fairly often’ and 
‘often’.

Excessive internet use (EIU)
The EIU scale is short and has shown good internal consistency 
in previous studies.22 23 Cronbach’s alpha was 0.77 overall and 
0.74 in Finland.23 The EIU scale has five statements: ‘I have tried 
spending less time online but I have failed’, ‘I should spend more 
time with my family, friends or doing homework, but I spend all 
my time online’, ‘I have found that I was online even though I 
did not really feel like it’, ‘I have felt anxious when I do not get 
online’ and ‘I have failed to eat or sleep because of being online’. 
Respondents were asked to estimate how often they experienced 
each of the above on a four- point Likert scale from ‘never’ to 
‘very often’, which translated to numeric values of 1–4. EIU was 
defined as the mean value of the five scores.

Sleep duration
Sleep duration was calculated from two questions: ‘At what time 
do you usually go to bed?’ and ‘At what time do you usually wake 
up?’ For both questions, responses were collected separately for 
weekdays and weekends. Response options for bedtime were 
provided at half- hour intervals from ‘about 7 p.m. or earlier’ to 
‘about 4 a.m. or later’. Response options for wake- up times were 
also at half- hour intervals from ‘about 5 a.m. or earlier’ to ‘about 
1 p.m. or later’.

Physical activity (PA)
PA was assessed through two questions. The first measured 
overall PA: ‘Think about all the moving around you have done 
over the past 7 days. On how many days have you been on the 
move for at least 1 hour per day?’ Response options ranged 
from zero to 7 days. The second question evaluated vigorous 
PA: ‘During your spare time, how many hours per week do 
you usually engage in physical exercise that causes shortness 
of breath and sweating?’, and response options were ‘none’, 
‘about 0.5 hours’, ‘about 1 hours’, ‘about 2–3 hours’, ‘about 
4–6 hours’ and ‘about 7 hours or more’.

Unexcused and medical absences from school
The question ‘During this school year, how often have you expe-
rienced the following’ had two subcomponents: ‘Being absent 
without permission, skipping school’ and ‘Absences due to 
illness’. Both had the same five response options: ‘not at all’, 
‘a few times in the year’, ‘every month’, ‘every week’ and ‘daily 
or almost daily’. Because some medical absences are natural 
and unexcused absences have been associated with delinquent 
behaviour, unexcused and medical absences were classified 
slightly differently into three categories.

Category Unexcused absence Medical absence

(1) Low Not at all Not at all; A few times in the year

(2) Moderate Every month; A few times in 
the year

Every month

(3) High Daily or almost daily; Every week Daily or almost daily; Every week

Statistical analyses
Descriptive statistics included percentages and means (with 
SD). Gender differences were estimated with independent 
sample t- tests and odds ratios. Cumulative odds ratio (COR) 
with 95% confidence intervals (CI) was used to measure the 
association of independent variables (gender, school year, 
maternal education, parental relations, EIU, sleep duration 
on weekdays and weekends, overall and vigorous PA) with 
unexcused and medical absences separately. For ordinal vari-
ables, CORs were calculated pairwise, with each category 
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compared separately with the reference category. First, if 
COR >1, the distribution of absence is more concentrated 
to ‘higher’ values in the first category of the categorical inde-
pendent compared with the reference category. Second, this 
concentration increases when a numeric independent has 
greater values. We ran the analyses separately for genders, 
but since CORs were mostly similar for both genders, 
overall CORs are presented and the few significant differ-
ences between genders are flagged. Model fit was estimated 
using Somers’ D. Results are reported as unstandardised esti-
mates, and p<0.05 was considered significant. Analyses were 
conducted using Mplus version 8.7 and SAS 9.4.

Missing data
Data availability is reported for all variables separately. Since 
the proportion of missing data for different variables was low, 
complete cases were used in COR calculations.

Ethics
The study was approved by the Working Group on Research Ethics 
of the Institute for Health and Welfare (THL/1578/6.02.01/2018 
§807).

RESULTS
The 86 270 participants (response rate: 73.0% of respective 
age group) showed even gender and age distribution (table 1). 
Mothers most commonly had university or other higher- level 
education, and parental relations were most often good.

The EIU scale average score was 1.9 (SD 0.7; table 2). Girls 
yielded a higher EIU score than boys (2.0 vs 1.8; p<0.001, 
Cohen’s d=0.4), and 1881 participants (2.3%) reported the 
maximum EIU score of 4.

Participants slept an average of 8.0 hours per night during 
the school week, and 9.2 hours per night during the weekend 
(table 2). More than one- third (34.7%) slept less than 8 hours 
per night on weekdays, and 10.9% slept less than 8 hours per 
night on weekends.

Participants reported overall PA on average on 4 days during 
the preceding week and vigorous PA for 2–3 hours per week. 
Among boys, both no PA and daily PA were more frequent than 
among girls (table 2).

In all, 3.2–4.0% of the study population reported high rates 
of school absences (table 2). Boys reported more unexcused 
absences than girls did, while girls reported more medical 
absences than boys did (p<0.001 for both).

In cumulative odds ratio, EIU was associated with an 
increased risk for both unexcused and medical absences 
(table 3). Older age was associated with an increased risk of 
unexcused absences. Maternal education level, parental rela-
tions (talking about concerns with parents), longer sleep dura-
tion during weekdays and PA showed a significant protective 
dose–response relationship with both unexcused and medical 
absences from school. Talking about concerns with parents 
often showed the strongest protective association. Overall, 
the model fit was moderate (0.35) for unexcused absences 
and low (0.22) for medical absences.

DISCUSSION
In this nationally representative population- based study, adoles-
cent girls reported more excessive internet use (EIU) than did 
boys, more than one- third of adolescents slept less than 8 hours 
per night during the school week and more than half of adoles-
cents engaged in vigorous exercise for less than 3 hours weekly. 
EIU, short sleep duration during weekdays and low PA were 
all associated with both unexcused and medical absences from 
school among 14–16 year old students. Talking about concerns 
with parents often emerged as the strongest protective factor for 
both unexcused and medical absences.

Table 1 Demographics and background variables of 86 270 study 
participants

Age, mean (SD) 15.3 (0.6)

Boys, n (%) 42 531 (49.3)

Student in year 8, n (%) 43 998 (51.0)

Maternal education,* n (%)

  Comprehensive 3713 (4.7)

  Upper secondary 21 651 (27.3)

  Additional studies 18 107 (22.8)

  University 35 796 (45.2)

Parental relations: talks about concerns,† n (%)

  Hardly ever 5362 (6.5)

  Occasionally 17 894 (21.5)

  Fairly often 21 041 (25.3)

  Often 38 782 (46.7)

*Data on maternal education were available for 79 267 participants (91.9% of 
total).
†Data on parental relations were available for 83 079 participants (96.3%).
SD, standard deviation.

Table 2 Excessive internet use, sleep duration, frequency of physical 
activity and absences from school for adolescent boys and girls

Variable Boys Girls

Excessive internet use scale,* mean (95% CI) 1.79 (1.78 to 
1.80)

1.96 (1.95 to 
1.97)

Sleep duration, mean (SD)

  Hours on weekdays 8.1 (1.3) 8.0 (1.1)

  Hours on weekends 9.2 (1.5) 9.3 (1.3)

Overall physical activity per week,† n (%)

  None 2354 (5.6) 1637 (3.8)

  On ≤3 days 11 823 (28.1) 13 551 (31.1)

  On 4 to 6 days 17 241 (41.0) 20 301 (46.6)

  Every day 10 617 (25.3) 8114 (18.6)

Vigorous physical activity per week,* n (%)

  <1 hour 6741 (16.1) 6512 (15.0)

  1 to 3 hours 15 451 (36.9) 17 892 (41.1)

  4 to 6 hours 9677 (23.1) 10 717 (24.6)

  ≥7 hours 9971 (23.8) 8427 (19.4)

Frequency of unexcused absences,* n (%)

  Low 28 895 (68.8) 32 511 (74.7)

  Moderate 11 405 (27.2) 9552 (22.0)

  High 1675 (4.0) 1458 (3.4)

Frequency of medical absences,* n (%)

  Low 32 454 (77.3) 32 104 (73.7)

  Moderate 8180 (19.5) 9780 (22.5)

  High 1335 (3.2) 1663 (3.8)

All differences between genders were significant at p<0.001 level.
*The range of possible scores on the excessive internet use scale is 1–4, with higher 
scores indicating more problematic internet use.
†Data on overall physical activity were available for 85 638 participants (99.3% of 
total), vigorous physical activity for 85 388 (99.0%), unexcused absences for 85 491 
(99.1%) and medical absences for 85 510 (99.1%).
CI, confidence interval; SD, standard deviation.
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Of the study participants, 2% yielded a maximum score for 
EIU. Previous studies have reported a prevalence of 6% for 
problematic mobile phone use.24 The EIU specifically reflects the 
symptoms of addiction instead of measuring excessive time spent 
online.25 Girls scored higher than did boys on the EIU scale. We 
suspect this may be due to social media, which girls use more 
than boys.26 27 A recent meta- analysis supported the hypothesis 
that different patterns of internet addiction may be seen among 
men and women.8

Shorter sleep duration especially during the school week 
showed direct associations with unexcused and medical school 
absences. Short sleep (less than 8 hours per night) during the 
school week showed a significant independent association with 
school absences, and this association was not compensated by 
longer sleep during weekends. This is in line with previous 
research, where weekend recovery sleep failed to protect against 
metabolic dysregulation.28

Overall PA was associated with both unexcused and medical 
school absences: the more frequent light PA was, the fewer 
absences the adolescents reported. When PA was reported daily, 
however, the protective association of PA was smaller than for 

any other frequency of PA. It seems logical that a break is also 
needed from PA for optimal well- being.29 In all, the findings 
between PA and school absences may reflect that adolescents 
who are supported to commit to a physically active lifestyle are 
also supported to attend school.30 We also found a stronger rela-
tionship between overall than vigorous PA and fewer medical 
absences. Potentially a more active general lifestyle is healthier 
than a modern combination of a sedentary lifestyle and compet-
itive sport hobbies.31

In this study, a trusting relationship with parents was the 
strongest protective factor against school absences. Nearly half 
of the study participants reported that they often talk with 
their parents about their concerns. Trusting, open relationships 
between parents and their adolescent children also protect them 
against EIU.32 Furthermore, adolescents also need their parents’ 
support to maintain a regular sleep schedule, because longer 
sleep during weekends is insufficient to protect against school 
absences.

The strengths of this study include a large, population- 
based cohort with a high participation rate, and distin-
guishing between unexcused and medical absences from 

Table 3 Results of cumulative odds ratio: risk and protective factors for unexcused and medical absences from school

Independent variable

Unexcused absences Medical absences

COR 95% CI COR 95% CI

Gender, boy (reference: girl) 1.54 1.49 to 1.60 0.87 0.84 to 0.90

School year, 9 (reference: year 8) 1.33 1.28 to 1.37 1.06 1.02 to 1.10

Maternal education level*

  Upper secondary 0.78 0.72 to 0.84 0.82 0.76 to 0.89

  Additional studies 0.70 0.64 to 0.75 0.81 0.75 to 0.88

  Higher education 0.57 0.52 to 0.61 0.74 0.68 to 0.80

Talking about concerns with parents†‡

  Occasionally 0.74 0.69 to 0.79 0.80 0.75 to 0.86

  Fairly often 0.53 0.50 to 0.57 0.68 0.63 to 0.73

  Often 0.41 0.38 to 0.44 0.61 0.57 to 0.65

Excessive internet use 1.38 1.35 to 1.42 1.24 1.21 to 1.27

Longer sleep duration, weekdays 0.78 0.77 to 0.79 0.84 0.83 to 0.86

Longer sleep duration, weekends 1.00 0.99 to 1.01 0.98 0.97 to 1.00

Overall PA, days per week (reference: none)

  1 0.80 0.73 to 0.89 0.77 0.69 to 0.85

  2 0.82 0.74 to 0.90 0.72 0.65 to 0.79

  3 0.81 0.74 to 0.89 0.74 0.68 to 0.82

  4 0.76 0.70 to 0.84 0.71 0.65 to 0.78

  5 0.77 0.70 to 0.85 0.71 0.65 to 0.78

  6 0.77 0.69 to 0.85 0.69 0.62 to 0.76

  7 0.88 0.80 to 0.97 0.81 0.74 to 0.90

Vigorous PA per week (reference: none)‡

  30 min 0.91 0.84 to 0.99 0.98 0.90 to 1.07

  1 hour 0.78 0.72 to 0.84 0.95 0.87 to 1.02

  2–3 hours 0.75 0.69 to 0.80 0.90 0.84 to 0.97

  4–6 hours 0.70 0.64 to 0.75 0.84 0.78 to 0.91

  ≥7 hours 0.60 0.55 to 0.65 0.80 0.73 to 0.87

COR in bold are significant at p<0.001 level.
For example, when  COR

Unexcused absences
gender = 1.542 , the corresponding gender probabilities of a high level of unexcused absences were 0.0452 and 0.030 for boys and girls, respectively. 

Similarly, for moderate level of unexcused absences, probabilities where 0.380 and 0.285, and the probabilities of low unexcused absences were 0.575 and 0.685. Probabilities 
of both high and moderate unexcused absences were higher among boys as indicated by  COR

Unexcused absences
gender > 1 .

Analyses are based on 86.0% of participants for both unexcused absences (n=74 159) and medical absences (n=74 186).
*Reference: 9 years of comprehensive education.
†Reference: hardly ever.
‡Protective association slightly greater for girls in both categories of absences.
CI, confidence interval; COR, Cumulative odds ratio; PA, physical activity.
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school. Participation rates were even geographically and 
across schools in cities. The first limitation is the cross- 
sectional, self- reported nature of data, and thus, causal rela-
tionships cannot be determined. The most important group 
of non- participants were adolescents who were absent from 
school on the day of data collection. This could plausibly 
have included students with high rates of absences, which 
may cause bias especially in a study focusing on absences from 
school. When comparing our dataset with national statistics, 
the proportion of boys was slightly lower than among the 
entire population (49.3% vs 50.9%, respectively). Our proxy 
measure for socioeconomic status was maternal education. 
At population- level, education is only collected based on 
age and gender instead of parenthood.33 The study partici-
pants reported a higher frequency of university level educa-
tion among their mothers than recorded among women aged 
35–54 at the population- level in Finland (45.1% vs 42.2%, 
respectively). Childlessness is, however, more common 
among persons with low or medium education,34 and thus, 
potential bias associated with socioeconomic status remains 
unknown. The School Health Promotion study included no 
information on the type of internet use adolescents engaged 
in, and thus, no conclusions can be drawn related to gaming 
and social media. In this study, we only utilised data on the 
self- reported official gender, but population- based research 
on adolescents identifying as non- binary is urgently needed.

Despite its limitations, our results have important implications 
for promotion of health and education attainment. Our results 
are relevant for professionals organising and working in school 
health and well- being services, especially when professionals 
meet students whose school absences raise concern. Besides 
direct school- related factors, the lifestyle factors associated 
with absences should also be assessed, and support should be 
provided according to need.
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