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Abstract 

For the last 20 years, sleep among adolescents has decreased, and previous studies have 

shown that seven out of ten high schoolers do not get enough sleep, particularly not on school 

nights. Recent studies have examined the effects delayed school starts can have on adolescent 

sleep patterns. This current study aimed to examine the effects of delayed school start on 

Icelandic adolescents' sleep duration and sleep quality. Participants were students from two 

elementary schools in Reykjavík, Víkurskóli (N = 144), and Foldaskóli (N = 143), ranging 

from the age of 13-16. School started at 8:40 in Víkurskóli and 8:10 in Foldaskóli. The study 

was a mixed-method study, and its design was an embedded design. The quantitative data 

was collected with a questionnaire from Skólapúlsinn, and the qualitative data was gathered 

with a focus group discussion. The study was based primarily on the quantitative data, and 

the qualitative data was used to provide a supportive, secondary role. The study’s main result 

was that participants from Víkurskóli got significantly more sleep than participants from 

Foldaskóli, t(276) = -2.34, p = .020, indicating that delaying school start does increase 

adolescents' sleep duration. This is the first study of its kind that is conducted in Iceland.  

Keywords: Delayed school schedule, sleep quality, sleep duration, adolescents 

 

Útdráttur 

Síðastliðin 20 ár hefur svefn meðal unglinga farið minnkandi og hafa fyrri rannsóknir sýnt að 

sjö af hverjum tíu framhaldsskólanemendum sofa ekki nægilega mikið, þá sérstaklega ekki á 

virkum dögum. Nýlegar rannsóknir hafa kannað áhrif seinkaðar skólabyrjunar á svefn 

unglinga. Þessi rannsókn miðaði að því að kanna hvaða áhrif seinkuð skólabyrjun hefur á 

svefngæði og svefnlengd íslenskra unglinga. Þátttakendur voru nemendur úr tveimur 

grunnskólum í Reykjavík, Víkurskóla (N = 144) og Foldaskóla (N = 143), á aldrinum 13-16 

ára. Skóli hófst klukkan 8:40 í Víkurskóla og 8:10 í Foldaskóla. Í rannsókninni voru bæði 

notaðar megindlegar og eigindlegar mælingar. Megindlegu gögnunum var safnað með 

spurningalista frá Skólapúlsinum og eigindlegu gögnunum var safnað með 

rýnihópsumræðum. Rannsóknin byggðist fyrst og fremst á megindlegum gögnum og 

eigindlegu gögnin voru notuð til að veita rannsakanda dýpri skilning á viðfangsefninu. Helsta 

niðurstaða rannsóknarinnar var sú að nemendur í Víkurskóla fengu marktækt lengri svefn en 

nemendur úr Foldaskóla, t(276) = -2.34, p = .020, sem bendir til þess að seinkuð skólabyrjun 

auki svefn unglinga. Þetta er fyrsta rannsókn sinnar tegundar sem gerð er á Íslandi. 

 Lykilorð: Seinkuð skólabyrjun, svefngæði, svefnlengd, unglingar 
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The effects of delayed school start on adolescent sleep duration and sleep quality 

Sleep is a natural physiological behavior and people spend one-third of their life 

sleeping (Ghasemzadeh et al., 2019). Sleep quality and duration are important factors of 

people's overall health since both can affect psychological and physical well-being. Healthy 

sleep can be defined as getting optimal sleep duration, absence of sleepiness during waking 

hours, high sleep efficiency, and alertness throughout the day (Buysse, 2014; Zhou, et al., 

2021). Sleep recommendations for adolescents, aged 13-18, are to sleep 8-10 hours per night 

(Paruthi et al., 2016). Unfortunately, for the last 20 years, sleep among adolescents has 

decreased and studies have shown that seven out of ten high schoolers do not get enough 

sleep, particularly not on school nights (Keyes et al., 2015; Wheaton et al., 2018). 

Furthermore, results from a study conducted in Iceland showed that only 11% of adolescents 

get the recommended hours of sleep on school nights (Rognvaldsdottir et al., 2017). This was 

a cross-sectional study and participants were adolescents (15 years old) from six schools in 

Reykjavík. Wrist actigraphy was used to measure the sleep-wake cycles of participants. The 

study highlighted that one possible explanation for this lack of sleep was that school starts 

early in the morning and the adolescents' late bedtime routine gave them few hours to sleep.  

As these studies have shown adolescents tend to go to sleep late at night and, 

therefore, are not getting enough hours of sleep since school starts early in the morning 

(Rognvaldsdottir et al., 2017; Wheaton et al., 2018). One of the reasons for this late bedtime 

routine among adolescents is the 1-to-3-hour delay in the circadian rhythms for adolescents 

compared to adults (Hagenauer et al., 2009; Randler et al., 2017). The circadian rhythm is a 

24-hour internal clock that controls a human's sleep-wake cycle, and it is the main biological 

factor influencing sleeping habits (National Institute of General Medical Sciences, 2021). 

This delay in the circadian rhythm among adolescents is due to changes in the secretion of 

the neurohormone melatonin which is released later at night among adolescents compared to 

adults. Melatonin is a hormone that the pineal gland produces in darkness that regulates the 
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sleep-wake cycle and the circadian rhythm (Hardeland, et al., 2006). Rising melatonin levels 

at night are associated with an increase in tiredness, lower blood pressure, and lower body 

temperature. As a result of the delay in the circadian rhythm, adolescents tend to get tired 

later in the evening and have a later bedtime routine (Hagenauer et al., 2009).  

Short sleep duration among adolescents has several negative consequences. 

Adolescents who do not get enough sleep often have a harder time focusing and staying alert 

which can affect their academic achievement, they are also at higher risk for increased body 

weight, and have heightened risk-taking tendencies (Ahmad & Bashir, 2017; Chan et al., 

2018; Short & Weber, 2018). Furthermore, studies have shown that poor sleep can be a risk 

factor for both depression and anxiety, also depression and anxiety have been found to 

negatively affect sleep which indicates that the relationship is bidirectional (Chorney, et al., 

2008; Gangwisch et al., 2010; Cox & Olatunji, 2020). A study conducted by Gangwirch et al. 

on students aged 12-18 examining their sleep patterns showed a 71% higher risk of 

depression among participants that slept for five hours a night compared to those that slept 

for eight hours or more (Gangwisch et al., 2010).  

Due to the delay in the circadian rhythm among adolescents and the negative effect it 

has on their sleep patterns it has been suggested that early school start time is not in 

synchronization with adolescent hormonal activity (Boergers, et al., 2014; Hagenauer et al., 

2009; Randler et al., 2017). A study conducted by Nahmod et al. (2017) examined different 

school start times, where the school could start between 7:00 AM and 8:30 AM. The results 

showed that adolescents starting school at 8:30 AM or later were the only ones that met the 

sleep recommendation, which is to sleep for at least 8 hours a night. Furthermore, they 

concluded that this difference was mainly due to later wake times for them than the groups 

that had earlier school start. The results from this study are consistent with another study 

published by the National Comorbidity Survey (Paksarian et al., 2015). In this cross-sectional 
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survey of 7308 students aged 13-18 years old, it was found that adolescents with earlier 

school start had shorter sleep duration during the week. In another study from 2014, the 

school start time was delayed by 25 minutes, from 8:00 AM to 8:25 AM (Boergers et al., 

2014). Participants were on average 15.6 years old high school students. The 25-minute delay 

in school start time resulted in longer sleep duration and a significant decrease in daytime 

fatigue, depressed mood, and caffeine use. In addition, the number of students getting 8 or 

more hours of sleep on school nights increased from 18% to 44% after the 25-minute delay. 

However, the change in school start time did not affect sleep duration on weekends, 

indicating that the students were still sleep-deprived after the change and tried to make up for 

lack of sleep during the weekend. A study conducted in Hong Kong further highlights the 

positive effects of delayed school start for adolescents (Chan et al., 2018). The study took 

place at a boarding school in Hong Kong where school started at 7:30 AM which was 

changed to 8:30 AM during the study. Participants were on average 16 years old, and they 

were measured before and after school start time was changed. The study looked at both 

cross-cohort comparison and within-cohort longitudinal comparison and both showed that 

students slept approximately 40 minutes longer with delayed school start. Furthermore, the 

cross-cohort results showed improved life satisfaction, sleep quality, and less psychological 

distress after the delayed school start. The longitudinal results indicated that with the extra 

minutes of sleep adolescents got due to later school start their sleep quality, daytime 

functioning, and overall wellbeing increased. Additionally, a study conducted by Das-Friebel 

et al. in 2020 examined a 20-minute school start delay and its effect on bedtimes, wake-up 

times, and adolescents' health. Their results somewhat differ from prior studies. With the 20-

minute delay adolescents woke up later which is in line with prior studies, however, 

adolescents also went to bed later in the evening. Due to the later bedtime, their sleep 

duration did not increase with the delayed school time start. The 20-minute delay did not 
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show any effects on daytime tiredness, behavioral persistence, or positive attitude towards 

life. They concluded that the 20-minute delay was not enough to see any changes in sleep 

duration or adolescents' well-being.  

Even though the literature on delayed school start is rather agreeing on its benefits the 

disadvantages of these changes have been acknowledged, and it has been pointed out that 

delaying school time start is not necessarily an easy process (Eliasson et al., 2002; 

Wahlstrom, 2002). It has been mentioned that this could affect after-school programs since it 

could be hard to fit them in after school if it starts later in the day which, in turn, could delay 

the end of the school day (Morin, 2020). Also, some schools have logistical concerns 

regarding these changes, furthermore, it has been pointed out that delayed school start could 

disrupt parents' schedules since their work time won't be delayed and that could affect the 

family schedule.  

This current study aimed to examine the effects of delayed school start on Icelandic 

adolescents' sleep duration and sleep quality. Numerous studies have shown that with delayed 

school schedules adolescents' sleep duration does increase, however, these effects have not 

been examined among Icelandic adolescents (Boergers et al., 2014; Chan et al., 2018; 

Nahmod et al., 2017; Paksarian et al., 2015). The hypotheses of the current study were: (1) 

Adolescent sleep quality improves with delayed school start. (2) Adolescent sleep duration 

improves with delayed school start. (3) Adolescents and teachers from Víkurskóli are 

satisfied with the delayed school start.   

Method 

Participants 

The participants of the study were elementary school students in 8th to 10th grade 

from two schools in Reykjavík, Víkurskóli, and Foldaskóli. Their age ranged from 13-16 

years old (M = 14.47, SD = 0.48). School start times differed for the two schools, with 
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Foldaskóli starting at 8:10 AM and Víkurskóli at 8:40 AM, and on Mondays participants 

from Víkurskóli started school at 10 AM. Participants in the quantitative part of the study 

were in total 287, and the sample was a convenience sample with an 80% response rate. 

Participants in the qualitative part of the study were five randomly selected students and two 

convenience-selected teachers from Víkurskóli. In the recruitment phase, the principal of 

Víkurskóli randomly picked 5 students from 10th grade to take part in the focus group. The 

principal of Víkurskóli was contacted through email. Neither the researcher nor the 

supervisor knew the participants in the qualitative part prior to the study nor had met them 

before the focus group discussion. Participants did not receive any payment for their 

participation, they were not obligated to take part in the study, nor did they know what 

questions they would be asked. The study was also carried out in compliance with the 

Icelandic Data Protection Agency's policies. 

Measures  

The questions used in the quantitative part of this study were a part of a larger 

questionnaire (Skólapúlsinn; e. school pulse). The school pulse is an information system, 

gathered with a questionnaire, that provides school administrators with ongoing access to 

new information regarding students' activities and well-being at school (Skolapulsinn n.d.). 

The school pulse administration permitted a part of the questionnaire to be used in this study. 

The questionnaire was presented in class once every month from September until February 

with a randomly selected sample of approximately 40 students from each school, each month. 

The questionnaire consisted of 21 different psychometric scales that have been tested with 

Confirmatory Factor Analysis. Each scale regards a different topic such as reading, sleep, and 

mental health. However, the questions regarding sleep were the only ones from the larger 

questionnaire that were used in this study along with questions regarding gender and age. The 

questions regarding sleep quality were “How often or rarely have you had difficulty waking 
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up in the mornings in the past week?”, “How often or rarely have you had difficulty falling 

asleep at night for the past week?” and “How often or rarely have you experienced fatigue 

over the past week?”. Participants answered these three questions on a 5-point Likert scale, 

very often (1), often (2), sometimes (3), rarely (4), or never (5). Participants also answered 

two questions regarding sleep duration, which were both on an interval scale, “At what time 

do you usually go to sleep on weekdays?” and “At what time do you usually wake up on 

weekdays?”. To measure sleep quality the three Likert scale questions were used and to 

measure sleep duration the two Interval scale questions were used. The questions on an 

Interval scale were also computed to measure how many hours participants slept at night.  

Qualitative measures 

The qualitative part of the study was carried out to achieve additional information on 

the participants' experience of the later school start time (Víkurskóli). By using open-ended 

questions participants had an opportunity to express their thoughts on the later school start 

time. The questions were composed by the BS student and the supervisor of the study. 

Participants were asked the following questions: “How is your experience of starting school 

at 8:40 in the morning?”, “Do you think it is better to be in the current arrangement or to 

start the school day at 8:10 and finish earlier?”, “How do you feel about starting at 10 

o’clock on Mondays?”, “Do you think this arrangement affects at what time you go to sleep 

at night?”, “Do you feel any difference in concentration on the days you have a later school 

start (Mondays)?”, “How have teachers managed to organize schoolwork with this 

arrangement?” and “How do teachers feel about this arrangement compared to starting 

school earlier in the morning and at the same time every day of the week?”.  

Research design  

The independent variable for this study was delayed school start and the dependent 

variables were sleep quality and sleep duration. The study was a mixed-method study, and its 
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design was embedded. The main goal of mixed methods research is to gain a better 

understanding of the topic being researched by integrating quantitative and qualitative 

methodologies (Molina-Azorin, 2016). Mixed methods can give a deeper understanding of 

research problems and complex phenomena. The reason that an embedded research design 

was used in the study was that it is used when one part of the data is primary and the other 

part plays a secondary and supportive role (Creswell, et al., 2003). This study was based 

primarily on quantitative data and the qualitative data was used to provide a supportive, 

secondary role. The design of the quantitative part of the study was a quasi-experimental 

design with a convenience sample. Chi-square tests were used to determine if there was a 

significant difference between the two schools regarding sleep quality since the variables 

were categorical (Franke et al., 2011). Independent samples t-tests were used to determine the 

difference in sleep duration between the two schools since the variables were categorical and 

continuous (Kim, 2019). The qualitative research method was a focus group discussion, and a 

thematic analysis was conducted to analyze the open-ended responses and look for 

intersecting themes. Thematic analysis is the practice of finding shared patterns and themes 

across qualitative data (Maguire & Delahunt, 2017). The study was based primarily on 

quantitative data, and the qualitative data was used to provide a supportive, secondary role in 

the study.  

Procedure 

The questionnaire for the quantitative part of the study was presented by the school 

pulse to the students once every month from September until January. Each month, a random 

sample of around 40 students from each school responded to the questionnaire. The 

qualitative part of the study took place on April 1, 2022, at 9 AM at Víkurskóli and took half 

an hour. The discussion with the focus group did not delve too deep into the topics since it 

was intended to provide the researcher and the supervisor with a better understanding of 
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students' and teachers' experiences of the delayed school start time. The face-to-face 

discussion with the focus group took place in a small meeting room at Víkurskóli, and both 

the BS student and the supervisor were present. All participants in the qualitative part of the 

study were involved in the study at the same time. Once participants were seated in the 

classroom, they were informed that they were not obligated to take part in the study and that 

they could quit at any time. Participants provided verbal consent to participate in the study 

and to be voice recorded. A voice record app on the BS student’s phone was used to record 

the conversation. All the data from the phone was deleted once it had been written on the BS 

student’s computer. After that, a thematic analysis was conducted to determine adolescents’ 

and teachers’ experience of delayed school start. This was done by reading and analyzing the 

open-ended responses and highlighting similar patterns in the discussion and looking for 

intersecting themes. After re-reading the data a few times there were two obvious main 

themes. It is worth mentioning that the covid pandemic did not affect the procedure of the 

study. 

Data Analysis 

The analysis software Statistical Package for the Social Sciences (SPSS) was used to 

analyze the quantitative data. Sleep quality was measured by examining daytime fatigue, the 

ability to fall asleep at night, and the ability to wake up in the morning. Sleep duration was 

measured by examining when participants woke up in the morning, when they fell asleep in 

the evening, and by comparing how many hours they slept at night between the two schools.  

Thematic analysis was used to analyze the qualitative data, it was done by re-reading the 

discussion and highlighting similar patterns and themes. A Chi-square test was used to test 

the difference in sleep quality between the two schools. A t-test was used to test the 

difference between when participants woke up in the morning, and when they fell asleep at 

night, and to examine the difference in hours slept at night. 
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Results 

This study aimed to examine the effects of delayed school time start on sleep duration 

and sleep quality among Icelandic adolescents. Chi-square test, crosstables, t-tests, and 

frequency charts were used to explore the difference between the two schools, and all 

statistics were two-tailed with an alpha level of .05. Table 1 presents descriptive statistics of 

response rates for gender, the two schools, and the three grades.  

Table 1 

Descriptive statistics of response rate between the two schools regarding gender and grade  

Groups Víkurskóli Foldaskóli Total 

 n (%) n (%)  

Schools 144 (50.2) 143 (49.8) 287  

Gender    

Women 66 (51.6) 62 (48.4) 128 

Men 77 (48.7) 81 (51.3) 158 

Grade    

8th grade 46 (46.5) 53 (53.5) 99 

9th grade 49 (51.0) 47 (49.0) 96 

10th grade 49 (53.3) 43 (46.7) 92 

 

As table 1 shows the response rate from the questionnaire was quite even between the 

two schools, as was the gender ratio. The distribution between the three classes was also 

relatively even between the two schools.  

Furthermore, figure 1 shows the difference between participants in Víkurskóli and 

Foldaskóli when it came to meeting the sleep recommendation which is to sleep for 8-10 

hours per night. A Chi-square test was used to examine the difference between the two 

schools, and it did not show a significant difference, X2 (1, N = 273) = 1.7, p = .183. 
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However, the figure suggests that a few more participants from Víkurskóli met the sleep 

recommendations. 

Figure 1 

Number of participants who met the sleep recommendation in each school 

 

Note. Overall, 184 students met the sleep recommendation, Víkurskóli (N = 95), and   

Foldaskóli (N = 89), and 90 students did not meed the sleep recommendation, Víkurskóli (N 

= 39), and Foldaskóli (N = 51).  

Quantitative results 

The three Likert scale questions were used to examine the first hypothesis, that 

adolescent sleep quality improves with delayed school start. To analyze the differences in 

responses between the two schools crosstabs were created for each of the three questions. 

Additionally, Chi-square tests were used to examine if there was a significant difference 

between the two schools regarding sleep quality. Table 2 displays descriptive statistics for the 

results of these three questions. As table 2 shows, the response pattern in the question 

regarding difficulty waking up in the morning was similar between the two schools, and a 
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Chi-square test revealed that there was not a significant difference in difficulty waking up in 

the morning between the two schools, X2 (4, N = 285) = 0.9, p = .913. 

Table 2 

Descriptive outcome of sleep quality in Víkurskóli and Foldaskóli and Chi-Square results 

School Questions regarding sleep quality   

 Very often Often Sometimes Rarely Never p 

 Difficulty falling asleep at night in the past week  

Foldaskóli 15.5% 15.5% 21.8% 26.8% 20.4% 
.961 

Víkurskóli 16.7% 18.1% 22.2% 24.3% 18.8% 

 Difficulty waking up in the mornings in the past week  

Foldaskóli 22.0% 24.1% 23.4% 19.9% 10.6% 
.913 

Víkurskóli 20.8% 24.3% 27.8% 16.7% 10.4% 

  Experienced fatigue over the past week  

Foldaskóli 19.0% 16.9% 28.2% 28.9% 7.0% 
.283 

Víkurskóli 18.9% 21.0% 30.1% 18.9% 11.2% 

 

Additionally, when asked about difficulty falling asleep at night for the past week, the two 

schools had a similar response pattern, and there was not a significant difference between the 

schools, X2 (4, N = 286) = 0.6, p = .961 (see Table 2). Table 2 demonstrates that responses 

from Víkurskóli revealed a higher frequency to have “never” experienced fatigue in the 

previous week than responses from Foldaskóli did, the difference was however not 

significant, X2 (4, N = 285) = 5.0, p = .283. As mentioned above none of the Chi-square tests 

were significant for the three variables used to examine the difference in sleep quality 

between the two schools.  

The second hypothesis stated that adolescent sleep duration increases with delayed 

school start. The hypothesis was tested by examining questions regarding when participants 

woke up in the morning, and when they fell asleep at night, as well as by comparing how 
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many hours participants slept a night on average at the two schools. T-tests were used to 

examine if there was a significant difference between the two schools regarding sleep 

duration. The findings of these assessments are presented in Table 3. 

Table 3 

Results of t-test for differences in sleep duration between Víkurskóli and Foldaskóli  

 Víkurskóli Foldaskóli  

 M SD M SD df t p Cohen‘s d 

Average 

bedtime 

23:23 0.28 23:14 0.09 278 -1.25 .212 0.59 

Average wake-

up time 

07:39 0.25 07:13 0.56 278 -8.48 < .001 0.45 

Hours slept at 

night 

8.28 0.90 7.98 1.15 276 -2.34 .020 1.03 

  

As table 3 shows participants from Foldaskóli went to bed 9 minutes earlier on 

average than those from Víkurskóli, but that difference was not significant. Furthermore, 

table 3 shows a difference between the two schools regarding what time participants woke up 

in the morning. Participants from Víkurskóli woke up on average 26 minutes later than 

participants from Foldaskóli, and the difference was significant (see Table 3). There was also 

a significant difference in the number of hours participants slept at night between the two 

schools, with participants from Víkurskóli getting 30 minutes more sleep on average than 

those from Foldaskóli (see Table 3). 

Gender differences regarding daytime fatigue were also examined. This comparison 

was made regardless of which school participants were in. The gender differences are 

presented in Figure 2. A Chi-square test was used to examine the difference and there was a 

significant gender difference, X2 (8, N = 285) = 23.3, p = .003, indicating that girls felt more 



EFFECTS OF DELAYED SCHOOL START ON ADOLESCENTS SLEEP PATTERNS 16 

fatigue throughout the day than boys. However, there was not a significant difference in the 

number of hours boys and girls slept at night, t(275, N = 277) = 1.48, p = .139.  

Figure 2 

Differences between gender regarding daytime fatigue  

 

Qualitative results 

The qualitative part of the study aimed to gain a deeper understanding of how later 

school start time affects students and teachers at Víkurskóli. By interviewing a focus group 

from Víkurskóli, the third hypothesis was examined, that adolescents and teachers from 

Víkurskóli are satisfied with the delayed school start. Participants were asked a few open-

ended questions concerning the school start time adjustments and how their experience of it 

had been. The main results from the thematic analysis were that all students in the focus 

group reported a positive experience with the later school start time and reported that it was 

easier for them to wake up in the morning compared to before the school start time was 

changed, as one participant said:  
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“This is a better life, it is easier to wake up in the morning, I have gotten used 

to this and I feel like I sleep better.” 

Participants were asked if they felt any difference in their ability to focus on Mondays when 

school starts at 10 AM, most students reported feeling more focused and ready for the day 

whilst one student did not feel any difference. One teacher reported that the energy level in 

the class is higher when school starts at 10 AM compared to 8:40 AM, and another teacher 

reported: 

“Us teachers can sense the difference in them, we also find this convenient, we 

can do a lot during his time from 8 AM to 10 AM, we use this time to host 

meetings, and we have noticed that students are much more relaxed”. 

Four out of the five students reported that their sleep quality and duration had increased after 

the school start time was changed whilst one of them did not feel any difference. All five 

students and the two teachers reported that they would not want to change the school start 

time back to the way it was before. One participant had changed to Víkurskóli from 

Foldaskóli before the 10th grade and reported that the school start time in Víkurskóli was 

much better than it was in Foldaskóli.  

Discussion 

This study aimed to examine the effects of delayed sleep schedules on Icelandic 

adolescents' sleep duration and sleep quality. Previous studies have suggested that delaying 

school starts enhances adolescent sleep duration and quality (Boergers, et al., 2014; Chan et 

al., 2018; Paksarian et al., 2015). From that information the first hypothesis was made, which 

stated that adolescent sleep quality improves with delayed school start. The results from the 

current study indicated a minor difference in sleep quality between the two schools. This 

difference was noticeable in responses to the question regarding fatigue, a higher frequency 

of participants from Víkurskóli had never experienced fatigue over the past week. However, 
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since the difference was minor and insignificant the first hypothesis was rejected. These 

results differ from prior studies, which have shown an increased sleep quality after delaying 

school start time (Boergers et al., 2014; Chan et al., 2018). Perhaps the delayed school start 

was not long enough to show a significant difference in sleep quality between the two 

schools. Also, the measure was subjective, an objective measure might have shown a 

different result. Additionally, larger sample size may have revealed more differences between 

the two schools since the data suggested a small difference. 

The second hypothesis stated that adolescent sleep duration increases with delayed 

school start. The hypothesis was accepted since participants from Víkurskóli got significantly 

longer sleep than those from Foldaskóli, the difference was 30 minutes longer sleep on 

average. As mentioned earlier, early school start time is not considered to be consistent with 

the delay in adolescents’ circadian rhythm and because of the delay, adolescents tend to get 

tired later in the evening and have a later bedtime routine (Boergers et al., 2014; Hagenauer 

et al., 2009). Boergers et al. 2014 found that by delaying school start time for only 25 minutes 

adolescents’ sleep duration increased. That is consistent with the results of the second 

hypothesis of this study. These findings suggest that with the delayed school start time, 

participants at Víkurskóli were able to sleep in a little longer in the morning, resulting in 

increased sleep duration. These results indicate that by delaying school start time adolescents 

have a better chance of getting enough sleep since it is more in line with the delay in their 

circadian rhythm (Boergers et al., 2014; Hagenauer et al., 2009). 

Since the qualitative part of the study was designed to play a supporting, secondary 

role in the research, there was only one focus group discussion that provided the study with 

two main themes to address the third hypothesis. The third and final hypothesis stated that 

adolescents and teachers from Víkurskóli are satisfied with the delayed school start. The third 

hypothesis was approved after the focus group discussion revealed two common themes. The 
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first theme was that students at Víkurskóli felt that their sleep duration had improved after the 

school start time was changed and the second one was that both students and teachers 

reported a positive experience from the change and none of them wanted to go back to an 

earlier school start time. These results are consistent with prior studies, which have linked 

increased sleep duration to delayed school start time (Boergers et al., 2014; Chan et al., 2018; 

Nahmod et al., 2017; Paksarian et al., 2015). These results are also consistent with the results 

of the second hypothesis of this current study, where participants at Víkurskóli got more 

sleep on average than those from Foldaskóli. These findings suggest that a delayed school 

schedule could increase adolescents‘ sleep patterns.  

Findings from this current study regarding gender differences in daytime fatigue 

indicated that girls felt more tired throughout the day than boys. The findings, however, did 

not suggest that girls got less sleep than boys at night. However, prior studies have suggested 

that women need more sleep than men (Pacheco, 2022). In future research, it would be 

interesting to look into the various reasons for this disparity between the genders in daytime 

fatigue. 

Covid’s effect on adolescents’ sleep patterns  

 Furthermore, the effects of the Covid pandemic shed a light on the benefits of 

delaying school schedules. During the first period of the Covid pandemic, schools were 

closed much of the time, meanwhile, adolescents attended school from home. It was 

interesting to compare Icelandic adolescents sleeping patterns between October 2018 and 

October 2020 when Covid affected almost every aspect of everyday life in Iceland. The 

percentage of adolescents in 8th to 10th grade of elementary school getting nine hours or 

more of sleep at night in 2018 more than doubled in 2020 (Icelandic centre for social research 

& analysis, 2018; Icelandic centre for social research & analysis, 2020). It has been indicated 

that the reason for the increase in sleep duration is that adolescents had more time to sleep 
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since they did not have to wake up as early to attend school (Gruber et al., 2020). At the 

beginning of 2021 most schools in Iceland opened again and adolescents went back to 

waking up early in the morning to attend school. Again, it was interesting to compare 

sleeping patterns among adolescents and it showed a decrease in sleep duration from October 

2020 to February 2021 when schools were open again (Icelandic centre for social research & 

analysis, 2021). This strongly indicates that the reason for the increased sleep duration among 

adolescents in 2020 was that they did not have to wake up as early to attend school.  

Strengths and Limitations 

Even though the results of the study support that delaying school schedule improves 

adolescents' sleep duration, it is relevant to recognize several potential limitations of the 

study. One possible limitation was that there was no baseline measure for the study and 

therefore it is not known if the difference in sleep duration existed before the school start 

delay. Another limitation was that the measurements were subjective and hence susceptible to 

bias. Objective assessments are unaffected by perspective or bias, and therefore using both 

objective and subjective methods to measure sleep quality may have given more accurate 

results (Zhang & Zhao, 2007). A third potential limitation was that questions regarding sleep 

in the questionnaire were relatively few, more sleep-related questions could have provided a 

more complete view of sleep quality.  

Despite these limitations, the study had several strengths. The main strength of the 

study was that it was the first one to study the effects of delayed school start on Icelandic 

adolescents. Another advantage was that the samples from each school were almost 

completely even in numbers and the gender ratio was also relatively even. Another strength 

was that the study was a mixed-method study which can give a deeper knowledge of the topic 

being researched. It is also worth mentioning that to our knowledge the covid pandemic did 
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not affect this study. The two schools were also in the same municipality and in the same 

neighborhood and therefore the groups should be similar.  

Future directions 

In this current study, a gender difference was found when it came to fatigue, whereas 

girls felt significantly more fatigue than boys. Therefore, future research could look at gender 

differences when it comes to delayed school schedules. It is important to know if the delay 

affects the genders in different ways to evaluate if it should be changed or not. Also, future 

research should consider objectively obtaining information on sleep patterns. Additionally, it 

would be interesting to examine the effects of delayed school start on adolescents in Icelandic 

high schools, which is typically from age 16 to 19. It could also be useful to compare more 

than two elementary schools or high schools together.  

Recent studies have suggested delaying school start to increase adolescents' sleep 

duration. This current study further highlights the benefits of delaying school start on 

adolescents' sleep duration. This study concludes that delayed school start gives adolescents a 

better chance of getting enough sleep at night. With increased sleep duration adolescents are 

at less risk for depression, they are more alert, more focused, and overall healthier 

(Gangwisch et al., 2010; Vernon et al., 2017). Therefore, adolescents who meet the sleep 

recommendation have a better chance of achieving their academic goals since their cognitive 

function is not affected by lack of sleep. Further knowledge on this topic could open the eyes 

of local governments around the world to the benefits of the delayed school schedule and 

encourage them to make a systematic change in the school system. 
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