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Abstract 

Psychosomatic health, including sleep, is important for adolescent well-being and daily 

functioning. Sleep difficulties are more seldom studied per se and whether there is socio-

demographic variation in sleep difficulties among adolescents in Sweden is less known. The 

overall aim of the present study was to examine the frequency and social distribution of sleep 

difficulties among adolescents in Sweden. The child supplements of the Survey of Living 

Conditions, a Swedish nationally representative sample of ages 10-18, from years 2002 and 

2003 were used (n=2531). Information from adolescents was linked to information from 

parents in a cross-sectional study design. Based on logistic regression analyses, variation in 

sleep difficulties was present according to gender, age, family structure, family economy, 

parent’s unemployment and residential area. No systematic sleep inequality by social class 

was found in the present study. The main results showed that adolescent girls, older age 

groups of adolescents, adolescents living in reconstituted families, living in families with a 

lack of cash margin, having unemployed parents and living in big cities reported sleep 

difficulties to a greater extent. Social factors, together with biological, psychological and 

cultural factors interact in explaining the variation in sleep difficulties. 
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1. Introduction 

Over the past 20 years, the proportion of subjective health complaints has increased in 

adolescent age in Sweden (Hagquist, 2010). Among these subjective health complaints are 

sleep related problems. Sleep difficulties can be viewed as both a health outcome and a health 

determinant, and are closely linked with other types of health complaints. Sleep difficulties 

are, however, more seldom studied per se and whether there is socio-demographic variation in 

the prevalence of sleep difficulties among adolescents in Sweden is however less known. This 

study aims to focus on socio-demographic variation in sleep difficulties among adolescents.  

 

1.1 Background 

1.1.1. Subjective health complaints in young people 

According to the World health organization [WHO], ages 10-19 are defined as adolescents 

(WHO, 1993). The amount of subjective health complaints in adolescents has increased over 

the time period 1988-1989 to 2004-2005 in Sweden  (Public health report, 2009). Sleep 

complaints, enduring tiredness, anxiety and worries had a threefold increase during the same 

time period. The proportion of self-reported anxiety and worries has continued to increase, 

whereas sleep complaints and enduring tiredness peaked around year 2002.  

 

There is a clear gender difference so that girls report more complaints than boys. The 

reporting of complaints also tends to increase with age, although to a higher extent among 

girls than boys. In the WHO report Health behaviour in school-aged children survey [HBSC] 

from 2009/2010, somatic health complaints together with psychological health complaints 

were used to measure psychosomatic health complaints (Currie et al, 2012). Self-reported 

psychosomatic health in girls was more common in age 15 compared to age 13, and more 

frequently reported at age 13 in comparison to age 11. In boys, a smaller increase in 

psychosomatic health was observed from age 11 to 15. Thus, the gender differences in self-

reported health complaints widened from age 11 to 13, and likewise from age 13 to 15 (Currie 

et al, 2012). A finding in West and Sweeting (2004) was that older adolescents more often 

report health complaints compared to younger adolescents, especially girls. This indicates that 

both gender and age are relevant. 
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A similar pattern has been found among Swedish adolescents. In a study by Åberg Yngwe 

and Östberg (2012), psychosomatic and psychological health complaints were around twice as 

common in girls than in boys. Particularly female adolescents aged 16-18 reported high 

frequencies of subjective health complaints. Also in line with previous findings, the increase 

in subjective ill health in Hagquist (2010), among young people in Sweden showed the most 

prominent increase in girls in grade 9. As further examined in (Schraml, Perski, Grossi & 

Simonsson-Sarnecki, 2011), severe stress symptoms were found in nearly 10% of Swedish 

high school students, which corresponds to the same stress levels that are considered as 

chronic stress for adults. Gender differences were present and girls reported more stress 

symptoms. 

 

1.1.2. Social inequalities in health 

In every society, social inequalities in health exist (Marmot, 2004). The higher the social 

position, the better the health, referred to as the social gradient in health. As a result of social 

differences in society, most diseases vary according to social position where groups of lower 

social position generally have higher risk of disease. Likewise, for each step of higher social 

class, the longer the life expectancy. 

 

West and Sweeting (2004) looked at subjective health complaints in young people by 

socioeconomic status [SES] and distinguished between health status and health state. Health 

status referred to longstanding illness and self-rated health, while health state included short-

term malaise symptoms (e.g. difficulty in getting to sleep, feeling nervous or feeling anxious), 

injuries and fitness. Health status was presumed to remain more constant over time whereas 

health state was more likely to change. Only minor differences in SES were found in 

measures of health state, namely health complaints in ages 11, 13 and 15. Thus, in contrast to 

both child and adult populations, subjective health tends to equalise in adolescent age. 

Therefore, a health equalisation in youth is advocated in West and Sweeting (2004). One of 

the explanations discussed by the authors are increasingly important influences of peer 

groups, youth culture and school during adolescent age. Eccles, Brown and Templeton 

(2008), also put emphasis on the stage between childhood and adulthood. In the transition 

from childhood to adolescence, the relationship to peers within the school setting becomes 

increasingly important. 
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The HBSC survey used the family affluence scale [FAS] to measure SES in youth across 

European countries (Currie et al, 2012). Family affluence was seen as a predictor of health in 

young people and was divided into low, middle and high based on the material resources 

within a household (e.g. car ownership, home computers and holidays). A high score on FAS 

had a positive association with self-rated health in young people. In most of the European 

countries included in the HBSC survey, high family affluence was associated with a lower 

number of health complaints, and higher levels of self-reported well-being (Currie et al, 

2012). Also, migrant status, educational level and family structure were stressed as predictors 

for health outcomes. Most commonly, parental occupation is used as a social class measure 

for young people. However, it is difficult to collect information on parents’ occupation, 

education and economy from adolescents themselves since they seldom can provide detailed 

information (West & Sweeting, 2004). In West and Sweeting (2004), the importance of using 

additional measures to assess SES is stressed, such as housing tenure, subjective SES and 

deprivation. Yet, additional information on SES is often lacking as well as appropriate 

measurements on family social class and economy. 

 

1.1.3. Life course and childhood and adolescence as present 

Health complaints, including sleep difficulties, among adolescents are of importance both in a 

developmental perspective and for the adolescents here and now. In Currie et al (2010), a life 

course perspective is stressed in relation to health in young people. Through maintained 

emotional and physical well-being, challenges of growing and the transition to adulthood is 

simplified. At the same time, childhood should also be acknowledged as a present phase of 

life rather than development into adulthood, as has been described by Qvortrup (1994). Thus, 

adolescents’ health complaints are relevant to study not only because they may be important 

to their development into adulthood, but also because they play a role in the adolescents’ 

current life situation. Further, according to Qvortrup (1994), children are defined as human 

beings rather than (only as) human becomings. Children are seen as own actors living in and 

actively constructing childhood, i.e. the way to adulthood should not be the focus, rather the 

present phase of childhood. According to Qvortrup (1997) it is of high importance not only to 

include children in research, but also to specifically focus on childhood through children’s 

voices. According to article 12 in UNICEF’s convention on the rights of the child, the child 

has the right to express views “in all matters affecting the child, the views of the child being 

given due weight in accordance with age and maturity” (Hodgkin & Newell, 2007, p. 149). 

By involving young people in research, the views on issues concerning themselves are 
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obtained. Further, it is important to study living conditions for young people, for example 

differences in family resources and economical vulnerability (Qvortrup, 1997). As further 

emphasized by Qvortrup (1997), children are more vulnerable than adults and affected by 

adverse economic changes, such as when a parent has to leave the labour market, regardless 

of country and society. The living conditions are dependent on the family’s social position 

and affect young people’s health outcomes and health risks (Public health report, 2009). 

 

1.2.1. Implications of sleep 

According to Nordin, Åkerstedt and Nordin (2013), ”Poor sleep is a universal indicator of ill-

health” (p. 216). Sleep is important for the body’s restoration and refreshment and with a 

continuously disturbed sleep, the essential recovery is not achieved (Nordin et al, 2013). Poor 

sleep could cause fatigue and stress. In turn, markers of stress, such as worries and 

ruminations, could cause difficulties to fall asleep and problems to maintain sleep throughout 

the night. Therefore, the relation between sleep problems and stress is reciprocal.  

 

In a systematic review on sleep in adolescent age by Shochat, Cohen-Zion and Tzischins 

(2013), a strong association was established between sleep disturbances and depression as 

well as other poor mental health related outcomes (e.g. anxiety, low self-esteem and lower 

psychosocial functioning). Inadequate sleep refers to disturbed sleep pattern, sleep loss and 

short sleep duration. However, a cut-off point between sufficient and insufficient amount of 

sleep in adolescents is defined inconsistently in previous research. Inadequate sleep is a risk 

factor for poor emotional development, poor cognitive development, poor concentration, 

lower school achievement, and accidents (Shochat et al, 2013) as well as sleep problems later 

in life (Touchette et al, 2012). Insomnia is correlated to poor well being in general and the 

relationship between insomnia and major depression is reciprocal. Adequate sleep, on the 

other hand, is correlated with positive health outcomes. Still though, there is a lack of research 

examining sleep and its related outcomes prospectively in the adolescent population. 

 

1.2.2. Sleep duration 

In Shochat and colleagues (2013), an adequate amount of sleep is defined as around 8-9 hours 

per night in order to achieve a healthy adolescent development for ages 10-19. Several studies 

found that young people with adequate amount of sleep were less likely to be overweight. 

However, there is conflicting evidence regarding the association of lack of sleep and 

overweight, where age, gender and lifestyle factors are possible confounders. Also, excessive 
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hours of sleep (>9 h), is associated with ill mental health, depression for instance. (Shochat et 

al, 2013). Hysing, Pallesen, Stormark, Lundervold and Sivertsen (2013) distinguished 

between self-reported sleep duration and perceived sleep needs in Norwegians aged 16 to 19. 

Perceived sleep need was 8 hours 35 minutes on average, and self reported sleep on weekends 

was in accordance with that while weekday sleep was 2 hours shorter, i.e. resulting in an 

average of 2 hours sleep deficiency on weekdays. Also, individual variation in sleep needs 

was found. Several other studies have, in addition to weekdays, measured sleep on weekends 

and holidays, also referred to as non-school days. There is a possibility that sleep during 

weekends can compensate for reduced sleep on the weekdays. As in Olds, Blunden, Petkov 

and Porchino (2009), a recovery in sleep on weekends is suggested to compensate for sleep 

debt during weekdays, i.e. when adolescents are not restricted to school time schedules. The 

average sleep duration for weekdays and weekends showed no differences from the first years 

of life until the first years in primary school (Thorleifsdottir, Björnsson, Benediktsdottir, 

Gislason & Kristbjarnarson, 2002). At age 9, the average amount of nocturnal sleep became 

longer for weekends compared to weekdays. This pattern persisted for young adults with the 

greatest difference in weekend and weekday sleep length at age 13. In order to identify the 

time phase between going to bed and falling asleep, referred to as sleep onset latency, self-

reported measures have been used in previous studies (Thorleifsdottir et al, 2002; Pallesen et 

al, 2008; Hysing et al, 2013). 

 

In order to measure sleep patterns, there are a number of objective and subjective measures 

(Nordin et al, 2013). Out of the objective measures, polysomnography has been described as 

the gold standard since the validity and reliability is high. However, in order to use 

polysomnography, a sleep lab setting is required. Nevertheless, subjective measures of sleep 

could be of greater importance in assessing health complaints compared to objective sleep 

measures. Karolinska Sleep Questionnaire [KSQ] has been developed to measure subjective 

sleepiness and sleep, primarily in adults (Stress Research Institute, 2011). The questions are 

related to, for example, sleep quality, nightmares, daytime sleepiness and daytime fatigue and 

sleeping too few hours (Nordin et al, 2013). Sleep length has been studied more thoroughly in 

adults. 
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1.2.3. Variation in sleep duration by age and gender 

The length of sleep in young people is heavily dependent on age. In a study by Leger, Beck, 

Richard and Godeau (2012), a decrease in nocturnal sleep length by age was found in French 

adolescents aged 11 to 15. Similar results in sleep duration were observed in ages 1-30 on 

Iceland (Thorleifsdottir et al, 2002). From infancy until age 10, there was a fast decrease in 

sleep duration. Sleep length decreased until age 18 and stabilised throughout young 

adulthood. One finding from Hysing and colleagues (2013) was that sleep duration did not 

differ between boys and girls aged 16 to 18, nor in the Icelandic study by Thorleifsdottir et al 

(2002) was any gender differences observed in sleep duration. Dissimilar results were found 

in Leger et al (2012), where average sleep length was about half an hour shorter in boys than 

in girls. A meta- analysis by Olds with colleagues (2009) of sleep problems in 23 countries 

found minor differences in sleep length between boys and girls. On average, girls had 11 

minutes longer sleep duration than boys on school days. Except from the slightly small 

differences by gender, the results showed that time in bed decreased by 13-14 minutes for 

each additional year of age. 

 

1.2.4. The role of additional factors for sleep duration 

The duration of sleep is highly important for recovery but it is complex to distinguish the 

exact amount of sleep needed, especially during adolescence when the need of sleep changes 

rapidly and is linked with maturation. Biological factors together with psychological and 

social factors interact and affect sleep in different ways (Carskadon, 2011). Biological factors 

such as chronobiological mechanisms (biological rhythms) and homeostatic mechanisms 

changes throughout developmental stages in life and affect individual variations in sleep 

needs (Thorleifsdottir et al, 2002). The hormone melatonin is mainly used for marking the 

circadian rhythm, described as our internal biological clock (Arendt, 2010). The circadian 

rhythm provides us with behavioral and metabolic changes throughout the day and night. The 

circadian rhythm varies between individuals and there is conflicting evidence on the exact 

time length of the circadian rhythm. In most people, it is somewhat longer than 24 hours and 

therefore, it is easier to phase delay than to phase advance the circadian rhythm. Nevertheless, 

the daylight helps the body to keep to the 24-hour diurnal rhythm which most of the working 

schedules, and school schedules, follow. In the HBSC survey (Currie et al, 2012), the 

differences in experiences of puberty between boys and girls may be of importance for the 

gender difference in reporting poor health. During adolescence, the sleep-wake rhythm varies 

more with increased age (Thorleifsdottir et al, 2002). Decreased parental influence on 
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bedtimes in adolescent age also contributes to a sleep phase delay as well as an increased 

amount of homework (Carskadon, 2011). The use of cell phones and computers, called 

‘screen time’, in the bedroom become increasingly common for school children from grade 6 

to 12 and the blue spectrum-light from televisions, cell phones and computer screens also 

contributes to a delay in the circadian rhythm. Screen time has been found to be more 

common in boys than girls. In Sweden, internet use has increased in youth in recent years 

(Public health report, 2009). 

 

Except from social and biological factors, sleep habits are also determined by geographical 

and cultural factors. In previous studies, differences between countries have been found in 

sleep duration and in time of going to bed in geographical areas. In Olds et al (2009), four 

regions were compared and adolescents living in Asia reported shorter time in bed than US 

adolescents, and the US adolescents reported, in turn, shorter time in bed than European and 

Australian adolescents. Differences were also found for area of residence (Olds et al, 2009; 

Thorleifsdottir et al, 2002). In rural areas, adolescents had longer weekday nocturnal sleep 

compared to adolescents living in urban areas. A possible explanation is that norms differ 

between residential areas, e.g. by adolescents living in fishermen families with working 

schedules versus people living in the city with higher social pressure (Thorleifsdottir et al, 

2002). However, none of the studies controlled for family occupation. Moreover, ethnicity has 

been reflected in both sleep quality and sleep quantity (Rona, Li, Gulliford & Chinn, 1998) 

Also, factors in the society determine sleep patterns, such as school schedules with early start 

times that generate shortened weekday sleep, daytime sleepiness and sleep deprivation. These 

consequences are more pronounced in older compared to younger adolescents (Shochat et al, 

2013). As earlier stated, peer influence is increasingly important during adolescence (West & 

Sweeting, 2004; Eccles et al, 2008). Social jetlag is described as a sleep phase delay on non-

schooldays, which makes it difficult to adapt to early school schedules during weekdays 

(Schraml, Schwarz & Perski, 2013). The pattern of social jetlag causes disturbances in the 

circadian rhythm and the effects are similar to jetlag from changes in time zones, e.g. lack of 

energy and tiredness. To sum up, there is a complexity of studying sleep length and a range of 

factors are involved. In addition to a compensation for weekday sleep debt by longer sleep 

time on weekends, suggested in previous research by Olds and colleagues (2009), it is also 

reasonable to believe that a compensation for sleep difficulties is possible, through longer 

nocturnal sleep time. 
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1.2.5. Sleep difficulties 

Sleep difficulties can easily be seen in terms of a health problem and can both be looked at as 

a health determinant and a health outcome. Moreover, it is linked to multiple subjective health 

complaints. Sleep related problems such as problems falling asleep and disturbed sleep, are 

known to be strongly linked to stress and to co-occur with other health complaints, such as 

headache and backache (Bruusgaard, Smedbråten & Natvig, 2000; Luntamo et al, 2012). In 

Hagquist (2010), stress related problems were defined in terms of self-reported health 

complaints, such as headache, feeling low, backache and difficulty getting to sleep. 

Psychosomatic health in children and adolescents has been examined in previous research by 

combining the variables abdominal pain, headache and difficulty falling asleep (Östberg, 

Alfvén & Hjern, 2006; Luntamo et al, 2012). In both studies, the three variables covaried. 

Difficulty falling asleep seemed to be the most occurring symptom per week and a higher 

tendency of reporting difficulty falling asleep was found in urban areas (Östberg et al, 2006). 

Exposure to low-frequency noise is a risk factor for sleep disturbances and seeks to explain 

the differences in difficulties in falling asleep between urban and rural areas (Waye, 2004). In 

Luntamo et al (2012), 27% of the participating adolescents reported sleep problems every 

week, while the prevalence were 6% for abdominal pain and 13% for headache per week. 

 

The conceptualization of sleep difficulties involves a range of indicators such as problems 

falling asleep at night, poor sleep during the night, daytime tiredness, etc. These aspects are 

inter-linked and, furthermore, the consequences are partly dependent on sleep duration. 

According to Shochat and colleagues (2013), daytime sleepiness is a consequence from sleep 

loss. Daytime sleepiness is, like sleep loss, associated with poor school performance, 

measured by lower grade point average also after controlling for household income and age 

(Pagel, Forister & Kwiatkowki, 2007). Although, the association between school performance 

and other sleep disturbances became statistically insignificant when controlling for income 

and age (Pagel et al, 2007). Thorleifsdottir and colleagues (2002) examined daytime 

sleepiness by a sleep diary. In individuals reporting daytime sleepiness occasionally or often, 

65% in age group 16-19 and 46% in ages 11-15, longer daytime sleep was also found 

compared to individuals who were seldom or never sleepy during daytime. Although daytime 

sleep was less common in lower ages, 40% of individuals aged 15 to 20 reported daytime 

sleep. Another finding was that adolescents reporting daytime sleep, also reported shorter 

nocturnal sleep. (Thorleifsdottir et al, 2002). 
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1.2.6. Socio-demographic differences in sleep difficulties 

In West and Sweeting (2004), the SES measures were social class, as well as non-

occupational SES (housing tenure, deprivation and a combination of having a car and an own 

bedroom responded to by the child). Sleep difficulties did not differ according to social class 

(measured as the occupation of the head of the household, i.e. the fathers’ occupation). 

Slightly more sleep problems was found in girls aged 15 with higher social class. No 

differences were found in boys, nor in younger girls. In line with this, there were no clear 

differences in by social class in psychosomatic health complaints, among them were difficulty 

falling asleep (Östberg, 2006). 

 

In contrast, several studies show evidence of variation in sleep difficulties. In Leger et al, 

(2012), sleep initiating problems were reported by a higher proportion of girls (22.3%) than 

boys (16.2%) among ages 11 to 15. Further, the results in Hysing et al (2013), displayed that 

girls had higher frequency of a combined sleep item (difficulties initiating and maintaining 

sleep throughout the night and daytime sleepiness and tiredness, as well as sleep onset latency 

and awakenings at night longer than 30 minutes). Variation in health complaints, including 

difficulty falling asleep, by economic resources was examined in young people in Sweden 

(Åberg Yngwe & Östberg, 2012). Both absolute measures, through adolescents and adults 

responses to a lack of cash margin and relative measures, through responses concerning 

activities and opportunities to buy things other peers have were used. Adolescents in families 

without a cash margin reported more health complaints. Also, all measures of a lack of 

economic resources were linked to psychological as well as psychosomatic health complaints.  

 

Sleep difficulties in adolescents display variation by SES in a recent study. Jarrin, McGrath 

and Quon (2014) focused on the relation between socioeconomic status and sleep patterns, 

which was studied in Canadian adolescents. Parental education and income as well as 

adolescent’s subjective social status were used as socioeconomic measures. The study showed 

that both subjective and objective socioeconomic position determines the sleep pattern in 

adolescents. Objective parental SES was associated with sleep complaints (e.g. disturbances) 

while subjective SES was related to lower self-rated overall sleep quality and daytime 

sleepiness. Socioeconomic variation was found for all sleep measures in 8-17 year olds. 
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1.3 Aim and research questions 

The overall aim is to examine the frequency and social distribution of sleep difficulties among 

Swedish adolescents aged 10-18 years. Sleep difficulties cause individual suffering and are 

regarded as an important aspect of adolescent health. Sleep difficulties can also contribute in 

the development of more severe health problems, especially if not compensated for by longer 

time for sleep and recovery. In order to evaluate the degree of seriousness of sleep difficulties 

in the study population the association between sleep difficulties and sleep length will also be 

analysed. The research questions are: 

 

1. How common are sleep difficulties among adolescents in Sweden and how do they vary by 

gender and age group? In this study, sleep difficulties are measured by three indicators, 

namely sleep initiating problems, poor sleep at night and daytime tiredness, as well as by a 

combined measurement of these indicators. 

 

2a. How does the length of sleep vary by gender and age group? 

 

2b. Is there any association between sleep difficulties and sleep length, i.e. are sleep 

difficulties to any extent compensated for by longer sleep duration? 

 

3. Are sleep difficulties unevenly distributed among Swedish adolescents, i.e. do differences 

exist by socio-demographic groups defined by family structure, parent’s country of birth, 

social class, family economy, parent’s unemployment and residential area? 
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2. Methods 

2.1 Data material 

A cross sectional study design was used for this master thesis and the dataset was composed 

of questionnaire data from the Child Supplement of the Survey of Living Conditions [Child-

ULF]. Since 2001, Statistics Sweden have included the child questionnaire in addition to the 

annually Level of Living Surveys responded to by adults (The Swedish Institute for Social 

Research, 2013). The sampling of adults to the Survey of Living Conditions [ULF] was 

1/1000 of the Swedish population between ages 16-84. The inclusion criteria for the 

participating adolescents were defined as living in the same household as a responding adult 

at least one third of the time and being between 10-18 years old during the study year. 

Adolescents responded to the questionnaire by listening to the questions through an audiotape 

and wrote their answers in a booklet questionnaire. The adolescents responded the 

questionnaire at the same time as the adult was interviewed. If possible, the adolescents 

responded to the questionnaire in a separate room. By having children themselves as 

informants, instead of their parents, contributes to a greater understanding of children’s living 

conditions. The data from children’s answers was linked to parent’s answers on 

socioeconomic variables. 

 

The study participants were adolescents aged 10 to 18 years and the study sample is nationally 

representative of Swedish adolescents within the age span (The Swedish Institute for Social 

Research, 2013). In order to get an extensive sample and to use the desirable variables, data 

from years 2002 and 2003 were pooled. In 2002 and 2003, the response rate was 82,1% and 

75,8%, respectively (The Swedish Institute for Social Research, 2000). The total number of 

respondents was 2647 for both years. The non-response among the parents differed between 

groups and was overrepresented by parents with lower education, born outside Sweden and 

unemployed (Statistics Sweden, 2003). Due to internal attrition, 2531 individuals with 

responses on all the variables represented the analytical sample. 

 

2.1.1 Ethics 

Informed consent was obtained both from 10-18 year olds and from their parents. When the 

respondents had finished the questionnaire, it was kept in a sealed envelope and the handling 

of data was secure. The booklet questionnaire contained question number and response 
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alternatives, but did not contain any of the questions, which also contributed to a greater 

confidentiality for the responding adolescent. 

 

2.2 Variables 

To investigate ‘sleep difficulties’, three subjective sleep variables were included, namely 

sleep initiating problems, poor sleep at night and daytime tiredness (dependent variables), in 

relation to a number of socio-demographical variables (independent variables). 

 

Sleep difficulties 

Three variables of sleep difficulties were obtained by the question ‘During the past six 

months, how often have you had the following problems?’ Sleep initiating problems, Tired 

during the school day, Slept poorly at night with the response alternatives ‘every day’, 

‘several times a week’, ‘once a week’, ‘some time during the month’ and ‘less often or never’. 

In order to describe sleep difficulties in adolescents, dichotomous variables were constructed 

from sleep initiating problems, poor sleep at night and daytime tiredness. For each of the 

variables, data was divided into ‘yes’ if reported every day or several time a week, and ‘no’ if 

reported once a week, some time during the month, less often or never. 

 

Combined measure 

Since the three sleep difficulties one by one act as indicators of health complaints, they may 

as well reflect sleep difficulties more generally. Theoretically, it is interesting to explore the 

different aspects of qualitative sleep as well as a combined measurement. In order to test 

whether the three variables dealing with qualitative sleep could be used statistically as a 

combined measure, a factor analysis was conducted. The result from the Kaiser-Meyer-Olkin 

Measure of Sampling adequacy [KMO] showed 0,618 with the p-value 0,000. The factor 

analysis was appropriate because the KMO value is above 0,5 and the p-value is 0,000. 

Cronbach’s alpha showed 0,67 and the Eigenvalues demonstrated that the items belonged to 

the same dimension (factor loadings between 0.69-0.85). The factor analysis was also 

conducted separately for gender and age groups, and showed similar results as the first factor 

analysis representing the participants altogether. Therefore, the separate analyses for the sub 

groups also confirmed that the three sleep variables can be used together as a combined 

measure of sleep difficulties. 
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An index was created by combining the variables ‘sleep initiating problems, ‘poor sleep at 

night’ and ‘daytime tiredness’ by the five response alternatives for each question. The scale 

ranged from 3 to 15. The index of the combined ‘sleep difficulties’ showed a skewed 

distribution. Therefore, a dichotomous measure was constructed for further analysis with 

logistic regression. Scores 3-11 were assigned ‘no sleep difficulties’ (91.6%) and scores 12-15 

were assigned ‘sleep difficulties’ (8.4%). This cut-off point means that the combined measure 

of sleep difficulties corresponds approximately with having 2 out of 3 ‘sleep difficulties’. 

 

Sleep length 

One variable estimating sleep length was constructed from two questions: ‘On a regular 

school day, at about what time do you wake up in the morning?’ and ‘On a regular school 

day, at about what time do you fall asleep in the evening?‘ The response alternatives ranged 

from 6.00 to 8.00 in the morning and from 20.30 to 00.30 in the evening with 30 minutes 

intervals. The respondents could also choose their own alternative by filling in ‘another time’ 

(The Swedish Institute for Social Research, 2013). 

 

Wake up time had the values 1 to 5 representing the time span 6.00 to 8.00 with 30 minutes 

interval. Value 1 (6.00) was recoded into 6.0, value 2 (6.30) was recoded into 6.5 and so forth 

until value 5 (8.00) that was recoded into 8.0. Time falling asleep had the values 1-9 

representing a time span from 20.30 to 00.30 with 30 minutes interval. Value 1 (20.30) was 

recoded into 8.5, value 2 (21.00) was recoded into 9.0 and so forth every 30 minutes until 

value 9 (00.30) that was recoded into 24.5. The values for wake up and fall asleep ‘another 

time’ that was within the 30 minutes interval was recoded into the nearest half an hour. 

Values outside the existing interval were also recoded into the nearest half an hour. For 

example, wake up time between 4.44-5.15 was coded into 5. 

 

Calculations of the ‘sleep length’ were carried out in two steps. In the first step, one new 

variable was created, corresponding to the deviation in hours falling asleep before or after 

midnight for each individual. Hours before or after midnight consisted of values ranging from 

-4.00 to +4.50. E.g. individuals falling asleep at 23.00 got the value +1 hour (before midnight) 

and individuals falling asleep at 01.00 got the value -1 hour (after midnight). In the second 

step, hours falling asleep before or after midnight together with rise time were added together 

to obtain the sleep length. For example, rise time at 08.00 (8.00) + -1 (falling asleep at 01.00) 

= 7hours and rise time at 08.00 (8.00) + 1 (falling asleep at 23.00) = 9hours. 
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In order to avoid extreme values for sleep length, individuals reporting shorter than 4 hours 

(<4 hours) were recoded into 4.0 and individuals reporting longer than 11 hours (>11 hours) 

were recoded into 11.0. 

 

T-tests were conducted to investigate whether the differences between sleep difficulties and 

sleep length were statistically significant (displayed in Figure 5). 

 

Socio-demographic groups 

The variables Gender were ‘male’ and ‘female’, and Age groups were ‘10-12’, ’13-15’ and 

’16-18’. The Study years included were 2002 and 2003. Information about the independent 

variables family structure, parent’s country of birth, social class, family economy, parent’s 

unemployment and residential area were collected through the adult questionnaire. Social 

class was based on the occupation of the adult respondent and either the spouse or cohabitant 

within the household according to the dominance order (Erikson, 1984). With information on 

both adults in the household, the dominant class position was assumed to have the greatest 

influence on the family situation. Adolescents living in single-parent families were allocated 

to the social class of that parent. The groups of Social class were ‘higher non-manual’, 

‘intermediate non-manual’, ‘lower non-manual’, ‘self-employed/farmer’, ‘skilled manual’ and 

‘unskilled manual’. Parent’s unemployment was based on whether or not at least one parent in 

the household was currently unemployed. Residential area was based on the living area of the 

respondent, either in the three biggest cities in Sweden ‘big cities’, and ‘small towns’ or ‘rural 

areas’ according to population density in communities. Parents’ country of birth was defined 

by three groups: one or both parents born in ‘Sweden’, those with both parents, or the only 

parent, born in ‘Europe or an OECD country’ and those with both parents, or the only parent, 

born in ‘other countries’. Family structure consisted of the groups ‘both parents’ defined as a 

household of two original parents, ‘single-parent’ and ‘reconstituted family’. A reconstituted 

family was referred to as living with one original parent and the spouse or cohabitant of that 

parent. Household economy was defined by where the respondents were asked the question ‘If 

a situation suddenly arosed where you had to come up with 14 000 SEK in a week, could you 

manage it?’ If the parent’s response was ‘yes’ the household was defined as having a ‘cash-

margin’ and otherwise ‘no cash margin’. The variables have been used earlier in Östberg et al 

(2006), as well as Brolin Låftman and Östberg (2006). The distribution of the socio-

demographic variables is shown in Table 1. 
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2.3 Statistical analysis 

The statistical analyses were carried out in SPSS Statistics 21.0 for Mac. The associations 

were adjusted for Gender (male and female), and Age groups (10-12, 13-15 and 16-18), 

together with Study year (2002 and 2003), in the statistical analyses. 

 

In order to show representative data for Swedish adolescents, weighted values were used for 

all descriptive analyses (Figures 1-5 and Appendix 1). Unweighted values refer to the study 

sample, whereas weighted values are representative for adolescents in ages 10-18 in Sweden. 

By using weighted values, the different opportunities of being included in the study sample is 

taken into account. For example, since the individuals were included through adults in the 

household, adolescents living with two adults were twice as likely as adolescents living in 

single-parent households to be included. Adolescent living in two households could have had 

up to four adults to be included by if both of the original parents lived with a partner. There 

are only minor differences between unweighted and weighted values (see Appendix 1). 

 

Since there are respondents who are clustered in the same households (i.e. siblings/step-

siblings), all observations are not independent. In the multivariate analyses, this was taken 

into account by the estimation of robust standard errors, using Stata’s cluster command. The 

number of independent observations (i.e. households) was 1672. 

 

Logistic regression 

For the analysis of the associations between socio-demographic group and sleep difficulties, 

logistic regression analysis was used. First, the crude associations were analysed, i.e. the 

regression models only include one socio-demographical variable at the time (adjusting for 

gender, age group and study year). Second, the net associations were analysed by including all 

socio-demographic variables simultaneously in the model. This means that the difference by 

one specific socio-demographic variable is not an effect of its composition in terms of the 

other socio-demographic variables. The estimates used are odds ratios, representing the sleep 

difficulties in a particular group compared with the odds ratios in the reference group 

(OR=1.00) and their 95% confidence interval. 
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3. Results 

In Table 1, the basic structure of the socio-demographic variables is described. The mean age 

of the study participants is 13.69. 

 
Table 1. Description of study population by socio-demographic groups (n=2531) 
 
 

 
n 

 
% 

   
Gender   
Males 1279 50.5 
Females 
 
Age group 
10-12 
13-15 
16-18 

1252 
 
 

941 
890 
700 

49.5 
 
 

37.2 
35.2 
27.7 

   
Family structure   
Both parents 1864 73.6 
Single parent 322 12.7 
Reconstituted family 345 13.6 
   
Parents’ country of birth   
Sweden 2312 91.3 
OECD/Europe 115 4.5 
Other country 104 4.1 
   
Social class   
Higher non-manual 630 24.9 
Intermediate non-manual 635 25.1 
Lower non-manual 270 10.7 
Self-employed/farmer 299 11.8 
Skilled manual 453 17.9 
Unskilled manual 244 9.6 
   
Family economy   
Cash margin 2227 88.0 
No cash margin 304 12.0 
   
Parents’ unemployment   
Not unemployed 2359 93.2 
Unemployed 172 6.8 
   
Residential area   
Big cities 593 23.4 
Small towns 1005 39.7 
Rural areas 933 36.9 
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Out of the three subjective measures that concern sleep difficulties, the distinctively most 

common complaint in the whole group of 10-18 year olds in Sweden is daytime tiredness, 

followed by sleep initiating problems and poor sleep at night. These results appear for each of 

the socio-demographical groups. (For a detailed description of variations in sleep difficulties 

and average sleep length among all socio-demographical groups, see Appendix 1). As 

displayed in Figure 1, differences in sleep difficulties between adolescent girls and boys in 

Sweden exist as girls report higher proportions, irrespective of sleep indicator. In general, a 

slightly higher proportion of girls reported sleep difficulties than boys according to the 

combined measure. While daytime tiredness is reported by almost half of the adolescents, 

overall sleep difficulties are less common according to the combined measure of sleep 

difficulties. 

 
Figure 1. Sleep difficulties (at least several times a week) by gender (weighted values) 

(n=2531) 

 

As shown in Figure 2, sleep initiating problems are more common in age group 10-12, 

compared to both age group 13-15 and 16-18 where the proportions are identical. In contrast, 

poor sleep at night and daytime tiredness are more frequently reported by the older age 

groups, and are more common in age group 16-18 than in age group 13-15. Overall, as seen in 

the combined measure, sleep difficulties increase with higher age group. 
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Figure 2. Sleep difficulties (at least several times a week) by age group (weighted values) 

(n=2531) 

 

In Figure 3, average hours of sleep length are displayed according to gender and age group. 

There is no variation in sleep length between boys and girls, whereas a clear pattern exists for 

age groups. Older age groups of Swedish adolescents have shorter sleep length. 

 
Figure 3. Sleep length in mean hours by gender and age group (weighted values) (n=2531) 

 

20,2	  

9,1	  

32	  

6,6	  

17,2	  
13,2	  

45,4	  

8,7	  

17,2	   17,7	  

55,5	  

11,7	  

0	  

10	  

20	  

30	  

40	  

50	  

60	  

Sleep	  initiating	  
problems	  

Poor	  sleep	  at	  night	   Daytime	  tiredness	   Sleep	  dif@iculties	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(combined	  measure)	  

Pe
rc
en
ta
ge
s	  
(%

)	  

Age	  group	  10-‐12	  

Age	  group	  13-‐15	  

Age	  group	  16-‐18	  

8,48	   8,45	  

9,28	  

8,35	  

7,58	  

7	  

8	  

9	  

10	  

Male	   Female	   Age	  group	  
10-‐12	  

Age	  group	  
13-‐15	  

Age	  group	  
16-‐18	  

Sl
ee
p	  
le
ng
th
	  	  (
ho
ur
s)
	  



19 
 

The variation in sleep length displayed in Figure 3 is further examined for all one-year age 

groups. Figure 4 shows the mean hours of sleep length an ordinary school day for ages 10 to 

18. The average sleep length for adolescents in Sweden is 8.46 hours. The observed pattern is 

a negative association with shorter sleep length for each additional year of age. However, in 

late adolescence the decline in average sleep length levels off (from ages 16 to 18). Ages 17 

and 18 have shortest sleep length (7.56 hours respectively) whereas 10 year olds have longest 

sleep length (9.60 hours). Average sleep length did not differ between boys and girls 

throughout the age interval (data not presented). 

 
Figure 4. Sleep length in mean hours by ages 10-18. (weighted values) (n=2531) 

 

The relation between sleep difficulties and mean hours of sleep length is demonstrated in 

Figure 5. The group with self-reported sleep difficulties, both in terms of the combined 

measure and each item of sleep difficulties, also have shorter sleep length on average. The 

differences between the items of sleep difficulties and sleep length are statistically significant. 

Of the three items of sleep difficulties, the most prominent difference in sleep length is 

between poor sleep at night and not having poor sleep at night. The group reporting poor sleep 

at night also report 44 minutes shorter sleep length ((8.58-7.84) x 60). As the combined 

measure shows, having sleep difficulties at least several times a week compared to having less 

or no sleep difficulties, corresponds to 40 minutes shorter sleep length ((8.54-7.88) x 60). 

Consequently, sleep difficulties are not generally compensated for by longer sleep duration. 
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Figure 5. Sleep length in mean hours by sleep difficulties (at least several times a week). 

Asterisks display statistically significance p<0.05. 

 
Table 2 shows the analyses of sleep difficulties by socio-demographic group, namely by 

gender, age group, family structure, parental country of birth, social class, family economy, 

parental unemployment and residential area. 

 

As previously stated, the most commonly reported sleep difficulty in Swedish adolescents is 

daytime tiredness, followed by sleep initiating problems and poor sleep at night. These results 

appear for each of the socio-demographic groups (see Appendix 1). 

 

Girls have a higher odds ratio [OR] of sleep initiating problems in comparison to boys. Girls 

also have higher OR of daytime tiredness than boys. The associations are statistically 

significant both in the crude analyses and the model and there are only minor decreases of the 

estimates in the model. There is no statistically significant gender difference in poor sleep at 

night. 

 

Adolescents in older age groups are less likely to have sleep initiating problems compared to 

the reference group, ages 10-12. The association is statistically significant for age group 13-

15, whereas the OR for age group 16-18 is similar although it does not reach statistical 
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significance. The older the age group, the higher the likelihood to have poor sleep at night and 

daytime tiredness. Although, in the model, the OR for age group 13-15 was no longer 

statistically significant. The associations between age groups and daytime tiredness remained 

statistically significant also in the model. 

 

There are differences in all three items of sleep difficulties by family structures. For 

adolescents living in a reconstituted family, the likelihood to have sleep initiating problems, 

poor sleep at night and daytime tiredness is higher compared to adolescents living with both 

parents. This pattern holds when all socio-demographic characteristics are taken into account 

(in the model). Also, in the crude analysis, adolescents in one-parent households have 

significantly higher likelihood of poor sleep and daytime tiredness than adolescents living 

with both parents. However, these associations are reduced and no longer statistically 

significant in the model. 

 

Among 10-18 year olds having parents born outside Europe or OECD, the OR is greater of 

having poor sleep at night. At the same time, the odds are lower of daytime tiredness in this 

group compared to adolescents with at least one parent born in Sweden. When adjusting for 

all socio-demographical variables, the OR for poor sleep at night is reduced and no longer 

statistically significant and the association for daytime tiredness is strengthen. Adolescents 

with European or OECD parental countries of birth have lower OR of daytime tiredness than 

the group with Swedish-born parents in the model. 

 

Moreover, as shown in Table 2, there are no systematic differences in sleep difficulties 

according to social class. 

 

The observed differences in sleep difficulties by family economy are that adolescents in 

families without a cash margin have higher likelihood of all types of sleep difficulties in the 

crude analyses. The associations are somewhat weaker in the model but remain statistically 

significant. 

 

The crude analyses show that young people with at least one unemployed parent are more 

likely to have sleep difficulties. Although, the association between parental unemployment 

and daytime tiredness was not statistically significant. In the model, the association between 

parental unemployment and sleep initiating problems remained statistically significant and did 
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not change much. For one of the sleep difficulty items, poor sleep at night, the association is 

no longer statistically significant in the model. 

 

Sleep difficulties among adolescents according to residential area shows that the group in big 

cities are more likely to have sleep difficulties compared to young people in the other 

residential areas. The differences in poor sleep at night between adolescents in rural areas 

compared to adolescents in big cities are not statistically significant. Nevertheless, the 

differences are statistically significant for the two other sleep items according to rural areas. 

The odds ratios for all items measuring sleep difficulties according to small towns are 

statistically significant. There are only minor changes in odds ratios between the crude 

analyses and the model for all types of residential areas.1 

 

  

                                                        
1	  For	  all	  the	  statistical	  analyses	  in	  table	  2,	  robust	  standard	  errors	  were	  also	  estimated.	  The	  significance	  
level	  remained	  the	  same	  for	  all	  associations,	  except	  from	  the	  associations	  between	  unemployed	  parent	  
and	  poor	  sleep	  at	  night	  in	  the	  crude	  analysis,	  as	  well	  as	  skilled	  manual	  social	  class	  and	  daytime	  tiredness	  
that	  became	  statistically	  insignificant	  in	  the	  model	  (data	  not	  shown).	  
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Table 2. Logistic regression. Sleep initiating problems, Poor sleep at night, Daytime tiredness 
by socio-demographic group. Odds ratios [OR] with 95% confidence intervals [CI] (n=2531) 
 Sleep initiating problems 

 
Poor sleep at night  
 

Daytime tiredness 
 

 Crudea Modelb Crudea Modelb Crudea Modelb 
Gender       
Male (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
Female 1.29  

(1.05-1.58) 
1.31 
(1.07-1.61) 

1.16  
(0.91-1.47) 

1.17  
(0.92-1.49) 

1.25 
(1.07-1.47) 

1.27  
(1.08-1.50) 

Age group       
10-12 (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
13-15 0.77  

(0.61-0.98) 
0.76  
(0.60-0.97) 

1.37 
(1.02-1.84) 

1.33 
(0.99-1.80) 

1.69 
(1.40-2.05) 

1.71  
(1.41-2.08) 

16-18 0.79    
(0.61-1.02) 

0.78  
(0.60-1.01) 

1.95  
(1.45-2.63) 

1.90  
(1.41-2.57) 

2.44  
(1.99-2.99) 

2.54  
(2.07-3.12) 

Family structure       
Both parents (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
Single parent 1.24  

(0.92-1.67) 
1.12  
(0.81-1.55) 

1.48  
(1.06-2.06) 

1.38  
(0.96-1.98) 

1.38 
(1.08-1.75) 

1.22  
(0.94-1.57) 

Reconstituted 
family 

1.34  
(1.01-1.79) 

1.32  
(0.99-1.77) 

1.50 
(1.09-2.09) 

1.50  
(1.08-2.10) 

1.41  
(1.11-1.78) 

1.29  
(1.02-1.64) 
 

Parents’ country of 
birth 

      

Sweden (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
Europe/OECD 0.92 

(0.56-1.53) 
0.87 
(0.52-1.46) 

1.07  
(0.61-1.88) 

1.04  
(0.59-1.83) 

0.68  
(0.46-1.02) 

0.63  
(0.42-0.94) 

Other country 1.36  
(0.84-2.19) 

0.98  
(0.59-1.64) 

1.73  
(1.05-2.84) 

1.38  
(0.81-2.36) 

0.59  
(0.38-0.89) 

0.45  
(0.29-0.70) 

Social class       
Higher non-manual 
(ref.) 

1.00 1.00 1.00 1.00 1.00 1.00 

Intermediate non-
manual 

0.95  
(0.71-1.28) 

0.98  
(0.72-1.32) 

0.85  
(0.60-1.20) 

0.85  
(0.60-1.22) 

1.02  
(0.82-1.29) 

1.04  
(0.83-1.32) 

Lower non-manual 0.98  
(0.67-1.43) 

0.95  
(0.64-1.40) 

0.92  
(0.59-1.44) 

0.84  
(0.53-1.34) 

1.28  
(0.95-1.71) 

1.25  
(0,92-1.69) 

Self employed 
/farmer 

1.10 
(0.77-1.58) 

1.17  
(0.82-1.68) 

1.01  
(0.67-1.54) 

1.05 
(0.69-1.61) 

0.96  
(0.72-1.28) 

1.04  
(0.78-1.38) 

Skilled manual 1.18  
(0.86-1.61) 

1.11  
(0.80-1.54) 

1.31  
(0.92-1.86) 

1.17  
(0.81-1.70) 

1.31 
(1.02-1.68) 

1.33  
(1.02-1.72) 

Unskilled manual 1.09  
(0.74-1.60) 

0.93  
(0.62-1.40) 

1.14  
(0.73-1.77) 

0.90  
(0.56-1.45) 

1.23  
(0.91-1.67) 

1.20  
(0.86-1.65) 

Family economy       
Cash margin (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
No cash margin 1.72 

(1.30-2.28) 
1.61  
(1.18-2.20) 

1.78  
(1.29-2.45) 

1.49  
(1.05-2.13) 

1.48  
(1.16-1.89) 

1.40  
(1.07-1.84) 

Parents’ 
unemployment 

      

Not unemployed 
(ref) 

1.00 1.00 1.00 1.00 1.00 1.00 

Unemployed 1.69 
(1.19-2.42) 

1.58  
(1.10-2.29) 

1.54  
(1.01-2.35) 

1.39 
(0.90-2.15) 

1.23  
(0.89-1.68) 

1.25  
(0.90-1.73) 

       
Residential area       
Big cities (ref.) 1.00 1.00 1.00 1.00 1.00 1.00 
Small towns 0.72  

(0.56-0.93) 
0.71 
(0.54-0.93) 

0.68  
(0.50-0.93) 

0.70  
(0.51-0.96) 

0.78  
(0.64-0.96) 

0.72  
(0.58-0.89) 

Rural areas 0.74  
(0.57-0.96) 

0.74  
(0.56-0.96) 

0.86  
(0.64-1.17) 

0.90  
(0.66-1.23) 

0.85  
(0.69-1.05) 

0.77  
(0.62-0.96) 

a Regression model control for gender, age group, study year. 
b Regression model control for gender, age group, study year and all socio-demographic groups. 
Odds ratios in bold –statistically significant at the 5% level. 
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A logistic regression analysis was used for the combined variable of ‘sleep difficulties’ (see 

Table 3). There is a tendency of gender differences where girls have a slightly higher OR of 

sleep difficulties, although this difference is not statistically significant. The age group 16-18 

are more likely to have sleep difficulties compared to age group 10-12. According to family 

structure, adolescents in reconstituted families have higher OR of sleep difficulties compared 

to the reference group. Also, the pattern shows tendencies for higher likelihood of sleep 

difficulties among young people in single-parent families compared to the reference group 

although it does not reach statistical significance. In the crude analysis, for adolescents with at 

least one parent born outside Europe, the odds ratios of sleep difficulties are higher. However, 

in the model, the association is explained by other socio-demographical factors. For social 

class, the association does not show a systematic pattern and no differences are statistically 

significant. Therefore, no tendency of social class inequality is observed in relation to sleep 

difficulties. The group of adolescents living in households where the parents have no cash 

margin are more likely to have sleep difficulties compared to adolescents where the parents 

have a cash margin. The association holds but is weakened when controlling for all the socio-

demographic variables. In the crude analysis, the odds ratios are higher for adolescents with at 

least one unemployed parent compared to the reference group. The association decreases in 

the model when all the socio-demographical variables are controlled for. Adolescents living in 

smaller towns and rural areas are less likely to have sleep difficulties compared to adolescents 

living in cities. For the statistically significant estimates in the crude analyses for age groups, 

family structure and residential area, the associations are nearly unchanged in the model when 

controlling for all the socio-demographical differences and remain statistically significant2. 

 

                                                        
2	  For	  all	  the	  statistical	  analyses	  in	  table	  3,	  robust	  standard	  errors	  were	  also	  estimated.	  The	  significance	  
level	  remained	  the	  same	  for	  all	  associations,	  except	  from	  the	  association	  between	  sleep	  difficulties	  and	  
other	  parents’	  country	  of	  birth	  (outside	  Europe/OECD),	  which	  became	  non-‐significant	  in	  the	  crude	  
analysis	  (data	  not	  shown).	  
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Table 3. Logistic regression analysis. Sleep difficulties by socio-demographic group. Odds 
ratios [OR] and 95% confidence intervals [CI] (n=2531) 
 Sleep Difficulties Sleep Difficulties 

 

 Crudea Modelb 
Gender   
Male (ref.) 1.00 1.00 
Female 1.27 (0.95-1.68) 1.28 (0.96-1.71) 
   
Age group   
10-12 (ref.) 1.00 1.00 
13-15 1.19 (0.84-1.68) 1.16 (0.81-1.65) 
16-18 1.63 (1.15-2.31) 1.59 (1.12-2.27) 
   
Family structure   
Both parents (ref.) 1.00 1.00 
Single parent 1.39 (0.93-2.08) 1.30 (0.84-2.00) 
Reconstituted family 1.59 (1.09-2.32) 1.59 (1.08-2.33) 
   
Parents’ country of birth   
Sweden (ref.) 1.00 1.00 
Europe/OECD 0.82 (0.39-1.70) 0.77 (0.37-1.64) 
Other country 1.78 (1.01-3.15) 1.20 (0.65-2.24) 
   
Social class   
Higher non-manual (ref.) 1.00 1.00 
Intermediate non-manual 0.79 (0.52-1.19) 0.83 (0.54-1.26) 
Lower non-manual 0.77 (0.44-1.33) 0.72 (0.41-1.28) 
Self employed /farmer 0.99 (0.61-1.62) 1.08 (0.66-1.77) 
Skilled manual 1.28 (0.85-1.92) 1.19 (0.77-1.83) 
Unskilled manual 0.95 (0.56-1.63) 0.76 (0.43-1.35) 
   
Family economy   
Cash margin (ref.) 1.00 1.00 
No cash margin 2.02 (1.41-2.90) 1.78 (1.18-2.67) 
   
Parents’ unemployment   
Not unemployed (ref) 1.00 1.00 
Unemployed 1.83 (1.15-2.91) 1.65 (1.02-2.67) 
   
Residential area   
Big cities (ref.) 1.00 1.00 
Small towns 0.53 (0.37-0.76) 0.54 (0.37-0.78) 
Rural areas 0.69 (0.49-0.97) 0.70 (0.49-1.01) 
   
a Regression model control for gender, age group, study year. 
b Regression model control for gender, age group, study year and all socio-demographic groups. 
Odds ratios in bold –statistically significant at the 5% level. 
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4. Discussion 

4.1 Results discussion 

The overall aim of this study was to examine the frequency and social distribution of sleep 

difficulties among adolescents in Sweden. The first research question was to study how 

common sleep difficulties are among adolescents in Sweden and to look at variations by 

gender and age group. In this study, three indicators of sleep difficulties were used; sleep 

initiating problems, poor sleep at night and daytime tiredness, as well as a combined 

measurement of these indicators. Daytime tiredness was most frequently reported for each 

socio-demographic group, followed by sleep initiating problems and poor sleep at night (see 

Appendix 1). 

 

As shown from the results, there were sleep difficulties by gender that went in the same 

direction, irrespective of sleep indicator. Consequently, gender differences according to the 

combined measure of sleep difficulties was also observed, with a somewhat higher proportion 

of sleep difficulties in girls. This finding is in line with a previous study by Leger et al (2012) 

that displayed similar proportions in differences between boys and girls. The findings are also 

in accordance with previous research (Pallesen et al, 2008; Hysing et al, 2013). Gender 

differences in subjective health complaints have, in previous studies, been explained by the 

suggestion that girls are more likely to report health complaints, that boys spend more time in 

front of computer screens and that boys and girls experience the puberty differently. 

Although, no statistically significant gender differences were present with regard to the 

combined measure of sleep difficulties in this study. However, there were statistically 

significant gender differences observed according to the items sleep initiating problems and 

daytime tiredness, separately. Commonly, girls report more health complaints in comparison 

to boys, and especially older adolescent groups (West and Sweeting, 2004; Hagquist, 2010; 

Currie et al, 2012; Åberg Yngwe & Östberg, 2012), which is also in consistency with the 

results displayed for two of the items of sleep difficulties used in the present study. 

 

Furthermore, several clear differences in sleep difficulties by age group were shown. Sleep 

initiating problems were more common in the youngest age group and the pattern differed 

thereby from the other two items of sleep included in this study. This is supported by an 

earlier finding, where 11-year olds reported higher frequencies of sleep initiating problems in 

comparison to ages 13 and 15 (Pallesen et al, 2008). The previous study result was rather 
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surprising by the authors, as the expectation was to observe an opposite trend where the older 

age groups should report more complaints. As adolescents get older, a delay of the daily 

sleep-wake rhythm is known to occur (Thorleifsdottir et al, 2002). Another possible 

explanation is later bedtimes causing a sleep phase delay due to parent’s decreased influences 

on bedtime in older adolescent. As previously discussed in Pallesen et al (2008), older 

adolescents set the bedtimes themselves and could therefore be more tired than younger 

individuals prior to sleep. As an effect, older adolescents are less likely to report sleep 

initiating problems. Individuals reporting sleep difficulties also reported shorter average sleep 

length (displayed in figure 5). Hence, compensating for sleep initiating problems by longer 

sleep it is not likely. Nevertheless, the figure displays an average of all age groups, and as 

shown from the results, younger individuals have longer sleep length. This could be further 

examined, by looking at each age group separately. Daytime tiredness, on the other hand, 

increased with age in adolescents and more than every other adolescent in the age group 16-

18 reported daytime sleepiness as often as several times a week. This result is in consistence 

with previous research (Thorleifsdottir et al, 2002; Shochat et al, 2013). Poor sleep at night 

also increased with higher age group and could together with daytime tiredness have an 

influence on the fact that older age groups report sleep initiating problems to a lesser extent. 

Since poor sleep at night and daytime tiredness increased with higher age group, older 

adolescents had more sleep difficulties overall than the age group 10-12. As earlier stated by 

West and Sweeting (2004), older adolescents also tend to have more subjective health 

complaints in general. This supports the findings in this study, where group 16-18 in 

particular reported more sleep difficulties, according to the statistical analyses. 

 

Due to a possible recovery through longer nocturnal sleep, sleep difficulties could be 

compensated for. Therefore, sleep length was included for research question two. This study 

showed no gender differences by average sleep length. The present finding is supported by 

previous studies (Thorleifsdottir at al, 2002; Hysing et al, 2013). However, the finding is not 

in accordance with the study by Leger et al (2012), since girls had longer sleep duration on 

average. Naturally, sleep length decreased with higher age group, which is a finding in line 

with other studies (Thorleifsdottir et al, 2002; Leger et al, 2012). More specifically, for each 

supplementary year of age in the study participants, the shorter the sleep length. However, at 

age 16, the average sleep length levelled off. This pattern is similar to the results of 

Thorleifsdottir et al (2002) where nocturnal sleep length decreased from age 1 to 18, and 

remained stabilised after age 18 throughout young adulthood. However, a broader age span 
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was included in the Icelandic study. In contrast, the age span in adolescents was narrower in 

Leger et al (2012), and an overall decrease was found in years 11 to 15. According to the 

second part of research question two, the length of sleep was examined in relation to sleep 

difficulties as a combined measure and for each indicator at a time. The observed pattern was 

that individuals with shorter sleep length also had more sleep difficulties. Thus, sleep 

difficulties were not compensated for by longer hours of sleep. 

 

The third research question sought to answer whether sleep difficulties were unevenly 

distributed among adolescents in Sweden. The response to the research question varied 

according to the three items of sleep difficulty as well as the combined measure. The 

statistical analyses showed differences for the items of sleep difficulties within the socio-

demographic groups: gender, age group, family structure (for reconstituted family, and single-

parent according to certain sleep items), parent’s country of birth (for foreign-born parents 

according to certain sleep items), family economy, parent’s unemployment and residential 

area. For the combined measure of sleep difficulties, variation were shown by age group, 

family structure, family economy, parent’s unemployment and residential area. 

 

An interesting result was that no systematic sleep inequality by social class was found in the 

present study. The study’s results are in line with previous research (West & Sweeting, 2004; 

Östberg, Alfvén, Hjern, 2008), where no inequalities in psychosomatic health were observed 

regarding differences in social class. However, social differences seem to exist in young 

people’s sleep patterns according to age and gender (earlier discussed), and more systematic 

differences disfavouring groups of adolescents living in reconstituted families, families with 

no cash margin, having unemployed parents and living in big cities. As explained in the 

article by West and Sweeting, peers and youth culture are increasingly important in certain 

ages during adolescence. A possible health equalization may exist in adolescence, but certain 

measures could appear more distinct. Nevertheless, the family and its resources could still 

have a pronounced influence on health in adolescence, even though not shown by social class. 

Therefore, it is important to include several measures of social class when studying adolescent 

health, preferably additional measures to those commonly used for research in adults. 

 

Moreover, the differences in family structure displayed a higher likelihood of sleep 

difficulties in individuals in reconstituted families than in adolescents living with both parent. 

Adolescents living in reconstituted families could possibly have more sleep difficulties in 
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comparison to peers living with both parents as a cause of moving between several different 

households. Also, adolescents with at least one parent born outside Europe/OECD seem to 

have more sleep difficulties overall, but reported less daytime tiredness. More research is 

required to further explain the association and the underlying mechanisms. 

 

Åberg Yngwe and Östberg, (2012) studied variation in health complaints by economic 

resources (through absolute and relative dimensions) and found psychosomatic health 

differences. Similar findings were observed for the three items of sleep difficulties, although 

solely using the absolute dimension of economic resources for this study. Parent’s 

unemployment and poor family economy could both indicate economic stress in adolescents 

that may explain the differences in sleep difficulties found by socio-demographic groups. 

Another possible explanation is that there is a higher likelihood that siblings have shared 

rooms in families with less economic resources. 

 

It has been discussed whether norms differ between type of residential area (Thorleifsdottir et 

al, 2002). The longer sleep length found in adolescents living in rural areas, could be 

explained by adolescents living in cities are suggested to have higher social pressure and too 

many opportunities. This interpretation could also be in line with the results in the present 

study (shown in Appendix 1). Since adolescents living in smaller towns and rural areas both 

reported longer average sleep length and less sleep difficulties than those living in cities, 

social pressure might therefore explain sleep difficulties in adolescents living in cities. A 

higher tendency of reporting sleep initiating problems was previously found in adolescents in 

urban areas in comparison to rural areas (Östberg et al, 2006). This finding supports the 

results in the present study. As discussed by the authors, the exposure to noise in bigger cities 

may be one explanation. As earlier mentioned, exposure to low-frequency noise is a risk 

factor for sleep disturbances (Waye, 2004). Since statistically significant differences are 

shown for all sleep difficulties by residential area, both as a combined measure and each of 

the sleep difficulty items, this explanation could be valid for all items, respectively. 

 

Despite the fact that there were no major conflicting results between the present study and 

previous studies, several of the findings in the present study results are in line with previous 

research from studies conducted in Iceland and Norway in comparison to studies conducted in 

France and Canada, for instance. One plausible reason is similarities in societal structure in 

the Nordic countries compared to other European countries. This suggests that the findings 
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could be country as well as societal dependent. The life course perspective could be related to 

sleep difficulties by focusing on the fact that sleep problems in adolescence could cause 

chronic sleep problems and other ill health in future life stages. Even more important, though, 

is to stress existing sleep difficulties in childhood and adolescents at present, rather than the 

way to adulthood. Moreover, children and adolescents are constant groups in society where 

sleep difficulties could be considered as an everyday problem in many adolescents’ lives. 

Therefore, it is of high importance to prioritize young peoples’ well-being within the society. 

 

4.2. Methods discussion 

4.2.1. Strengths and limitations 

Cross sectional data was used for this study. In cross sectional studies, a reversed causation 

cannot be eliminated. On the other hand, the socio-demographic factors used in this study are 

likely to affect young people’s sleep problems rather than the other way around. For this 

study, self-reported measures of sleep were used, which could have a negative effect on the 

validity. If objective sleep measurements should have been used, it would have been possible 

to confirm the actual hours of nocturnal sleep and thereby reach high accuracy. However, 

when measuring health complaints, subjective measures have been considered as a suitable 

measurement (Nordin et al, 2013). Hysing et al, (2013) focused on the time between going to 

bed and actual time falling asleep subjectively by using self-reported sleep onset and 

awakenings at night to calculate sleep duration. Due to recall bias, objective measurements 

are needed to define the exact nocturnal sleep time. 

 

Even though this study included self-reported daytime tiredness, it did not take daytime 

sleeping into account. As examined in Thorleifsdottir et al (2002), daytime sleepers reported 

shorter nocturnal sleep. Among adolescents in the Icelandic study, 40% reported daytime 

sleep on weekdays, which means that daytime sleeping could be common in other adolescent 

populations including Swedish children. This might, for example, affect the ability to fall 

asleep in the evening. In addition, information about awakenings during the night was not 

assessed in this study, which could affect sleep length as well as the items of sleep difficulties. 

When adolescents are not restricted to school schedules, a recovery in sleep on weekends is 

suggested to compensate for sleep debt during weekdays (Olds et al, 2009). Thereby, it is 

possible that longer hours of sleep could be found for non-school days also in this study 

population. An underestimation of overall average sleep length is therefore likely to be the 

case for this study population and sleep length cannot be generalized to other days than 
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schooldays. Other studies have focused on the sleep onset latency to further distinguish 

between the bedtime and the time falling asleep (Thorleifsdottir et al, 2002; Hysing et al, 

2013). However, in the present study, adolescents were asked about when they fall asleep and 

not asked about the time of going to bed and differed from aforementioned studies. 

 

Furthermore, the study sample is nationally representative for adolescents aged 10-18 years in 

Sweden. This study included adolescents themselves as informants. Research with children as 

informants contributes to a better understanding of children’s own living conditions. By 

involving young people in research can be seen as one way of expressing children views. 

Young people should have the possibility to give their opinion on issues concerning 

themselves and research is one area where young people can be more involved. Adolescent 

information was linked to adult’s information on socio-demographic items, representing a 

fairly wide range of socio-demographic measures used in this study. Adolescents were 

recruited through adults in the household and the questionnaires were responded to at home, 

other studies using questionnaire data have been conducted in a classroom setting. 

Compulsory school attendance could have an effect on the external attrition and a larger study 

population might have been included through schools. Especially in older age groups, where a 

smaller number of people responded in comparison to younger age groups. Of the parental 

measures, both parental country of birth and unemployment are divided into rather small 

groups. Therefore, there is an increased uncertainty in the estimates for these groups that 

might bias the results. The size of these groups should preferably have been more vigorous.  

 

Moreover, measures of health complaints have been grouped in similar and dissimilar ways, 

to explain psychosomatic health in young people. It could be problematic to use the sleep 

variables as subjective health complaints since the items measure different aspects of sleep. 

Whether psychological and somatic health complaints belong to the same dimension of health 

complaints have been discussed earlier in Brolin Låftman and Östberg (2006). Sleep initiating 

problems and poor sleep at night could both be looked at as psychosomatic health complaints, 

whereas daytime tiredness could be seen as a measure of physical health. In the present study, 

the items of sleep attempted to capture adolescence health, both combined and separately. 

Further, the items of sleep are believed to affect each other. In individuals having difficulties 

falling asleep and poor sleep at night, daytime tiredness is likely to occur as a consequence. 

Further, in individuals where daytime tiredness is present, it could affect the ability to fall 

asleep and poor sleep at night as a result, e.g. through napping or increased worries about the 
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next night.	  In addition, multiple health complaints seem to be inseparable from each other, as 

shown by previous research (Östberg et al, 2006; Luntamo et al, 2012). The possibility of 

other health complains are involved in the association between socio-demographic groups and 

sleep cannot be avoided. Headache, for instance has previously been interlinked with sleep 

initiating problems. Stress has previously been mentioned as a bidirectional relation to sleep. 

In this study, stress is a possible mediator in the association between socio-demographic 

groups and sleep that may explain variation by items of sleep difficulties. However, it was not 

within the frames of this study to examine this relation. Possible confounders in the 

association between socio-demographic groups and sleep difficulties in adolescents are 

depression, abuse, or violence among parents (or within the household). These factors could 

affect both socio-demographic groups (e.g. unemployment) and sleep difficulties (e.g. sleep 

initiating problems). Moreover, due to non-response, and so also the external attrition, among 

unemployed, foreign-born and lower educated groups, the representativeness for these groups 

may be underestimated. An underestimation of the sleep difficulties found in the results 

means that the differences could vary more in the Swedish population than the results show. 

 

4.3. Implications for future research 

For future studies, it is encouraged to use several and specific measures of parental and 

household SES, which was one of the strengths in this study. Moreover, the aspects of sleep 

problems depended on the kind of SES measure used (subjective and objective) in previous 

studies, and are also suggestions to examine in future research. As already stated, there is a 

lack of research considering the consequences of sleep related problems in young people by 

using prospective data. Thus, longitudinal data is needed to further look at the direction of the 

relation among sleep related difficulties and its consequences in young populations. 

Furthermore, if the differences in sleep length between weekends and weekdays are due to 

obligations and demands in the morning, as previously discussed, sleep difficulties probably 

follow the same pattern. Also, as a result of no compulsory school schedules during 

weekends, a recovery by longer sleep length is suggested to take place. A recovery in sleep 

quality may also exist through less sleep difficulties at weekends. Potential differences 

between sleep patterns on non-schooldays and schooldays should be further examined through 

future studies. In order to get a broader picture of sleep and recovery patterns in adolescents, 

the complexity and different aspects of sleep has to be studied further. 
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4.4. Conclusions 

In summary, the statistical analyses showed differences within the socio-demographic groups 

gender, age group, family structure, family economy, parents’ unemployment and residential 

area. Gender differences were shown according to sleep initiating problems and daytime 

tiredness. Sleep difficulties were common in older age group in adolescents, especially age 

group 16-18. No systematic sleep inequality by social class was found in the present study. 

Nevertheless, the groups of adolescents living in reconstituted families, families with a lack of 

cash margin, unemployed parents and living in big cities reported sleep difficulties to a 

greater extent. Social, biological, cultural and demographic factors interact in attempting to 

explain variation in adolescent’s sleep pattern. To have young people involved in research 

contributes to a greater basis for decision-making in questions regarding adolescent health. 
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Appendix 1. 
 
Table A1. Mean values for sleep length and proportions of sleep difficulties (at least several 
times a week) according to socio-demographic variables. (n= 2531) 

      
 Sleep length 

(mean) 
Sleep initiating 
problems (%) 

Poor sleep at 
night (%) 

Daytime  
tiredness (%) 

Sleep difficulties 
(combined measure) 

(%) 
      
 Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted  Weighted 

           
All 8.49 8.46 17.9 18.4 12.3 13.0 42.5 43.4 8.4 8.8 

 
Gender           
Male 8.50 8.48 16.0 16.1 11.6 12.0 39.9 40.9 7.5 7.7 
Female 8.47 8.45 19.7 20.6 13.1 14.1 45.1 45.9 9.3 9.9 
           
Age group           
10-12 9.27 9.28 20.2 20.2 9.2 9.1 32.2 32.0 6.9 6.6 
13-15 8.36 8.35 16.4 17.2 12.2 13.2 44.6 45.4 8.1 8.7 
16-18 7.60 7.58 16.6 17.2 16.6 17.7 53.6 55.5 10.7 11.7 
           
Family structure           
Both parents 8.51 8.51 16.9 16.9 11.1 11.1 40.3 40.3 7.5 7.5 
One parent 8.33 8.27 19.9 22.3 15.8 18.4 48.8 51.6 10.2 11.7 
Reconstituted family 8.49 8.49 21.2 21.2 15.7 15.9 48.4 49.0 11.3 11.9 
           
Parents’ country of 
birth 

          

Sweden 8.50 8.47 17.7 18.1 11.9 12.5 43.2 44.2 8.2 8.4 
OECD/Europe 8.48 8.44 16.5 17.9 13.0 14.9 35.7 37.3 7.0 9.0 
Other country 8.30 8.28 22.1 24.1 20.2 22.4 33.7 34.5 14.4 17.2 
           
Social class           
Higher non-manual 8.43 8.43 17.3 17.9 12.2 12.6 40.5 41.1 8.7 9.1 
Intermediate non-
manual 

8.49 8.45 16.7 17.3 10.4 11.3 40.5 40.9 6.9 7.8 

Lower non-manual 8.49 8.46 17.0 18.0 11.1 12.0 45.6 48.3 6.7 7.3 
Self-employed/farmer 8.54 8.53 18.7 18.8 12.4 12.2 39.8 39.2 8.7 8.7 
Skilled manual 8.47 8.46 19.9 20.1 15.2 15.8 46.6 47.3 10.8 11.7 
Unskilled manual 8.58 8.49 18.4 18.2 13.5 15.0 45.1 46.9 8.2 8.1 
           
Family economy           
Cash margin 8.50 8.48 16.8 17.0 11.5 11.7 41.3 41.9 7.6 7.7 
No cash margin 8.40 8.36 25.3 26.5 18.8 21.1 51.0 52.4 14.1 15.3 
           
Parents’ 
unemployment 

          

Not unemployed 8.47 8.44 17.3 17.7 12.0 12.8 42.2 43.2 8.0 8.5 
Unemployed 8.78 8.79 26.2 27.2 16.9 16.3 45.9 46.2 13.4 12.9 
           
Residential area 
Big cities 
Small towns 

 
8.38 
8.57 

 
8.39 
8.54 

 
21.6 
16.5 

 
23.0 
16.6 

 
14.7 
10.3 

 
15.5 
10.9 

 
46.4 
40.0 

 
47.2 
40.8 

 
11.6 

6.5 

 
12.3 

6.8 
Rural areas 8.46 8.43 16.9 17.3 13.0 13.7 42.7 43.7 8.4 8.8 

 
 

 


