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Abstract 

Adolescents' sleep is inadequate and in decline, negatively impacting their health and safety. 

This study aimed to determine whether an educational video about sleep, with the education 

provided in part by celebrity role models, could impact sleep knowledge and sleep habits 

among youth. In total, 36 Icelandic junior college students aged 18–20 years participated in 

the study. Participants were assigned to an intervention group (n = 22), subjected to a sleep 

education video, and a control group (n = 14). Sleep knowledge and sleep habits were 

assessed before and two weeks after the intervention using the Pittsburgh Sleep Quality Index 

(PSQI), a sleep habit questionnaire, and a sleep knowledge questionnaire. Baseline data 

demonstrated prevalent sleep problems (63.9% poor sleep (PSQI > 5), 55.6% insufficient 

sleep on weekdays (< 7 hr) and 80.6% irregular weekday-weekend rise times (> 2 hr)). 

Mann-Whitney analysis revealed significant effects on sleep knowledge for the intervention 

group compared to the control group post-intervention (p = .005); however, no significant 

effects on sleep habits were detected. To conclude, the sleep education video successfully 

promoted sleep knowledge; yet, other measures may have to be taken in conjunction with 

sleep education to see long-term improvements in sleep habits. 

Keywords: sleep education, sleep habits, sleep knowledge, video education, role 

models 

Útdráttur 

Svefn ungmenna er ófullnægjandi og fer versnandi, sem hefur neikvæð áhrif á heilsu þeirra 

og öryggi. Markmið þessarar rannsóknar var að ákvarða hvort fræðslumyndband um svefn, 

þar sem þekktar fyrirmyndir veita hluta fræðslunnar, gæti haft áhrif á svefnþekkingu og 

svefnvenjur ungmenna. Í heildina tóku 36 íslenskir menntaskólanemar á aldrinum 18–20 ára 

þátt í rannsókninni. Þátttakendum var skipt í tilraunahóp (n = 22), sem horfði á 

fræðslumyndband um svefn, og samanburðarhóp (n = 14). Svefnþekking og svefnvenjur voru 

metin fyrir og tveimur vikum eftir inngrip með Pittsburgh Sleep Quality Index (PSQI), 

spurningalista um svefnvenjur og spurningalista sem mat svefnþekkingu. Grunnlínumælingar 

sýndu fram á háa tíðni svefnvanda (63,9% með lélegan svefn (PSQI > 5), 55,6% skorti svefn 

á virkum dögum (< 7 klst) og 80,6% með óreglu á vöknunartímum milli virkra daga og helga 

(> 2 klst)). Mann-Whitney tölfræðipróf sýndi fram á marktæk áhrif á svefnþekkingu 

tilraunahópsins samanborið við samanburðarhópinn eftir inngrip (p = 0,005), hins vegar 

fundust engin marktæk áhrif á svefnvenjur. Þessar niðurstöður sýna að fræðslumyndbandið 

um svefn var árangursríkt í að auka svefnþekkingu, hins vegar gæti þurft að fara aðrar leiðir 

samhliða svefnfræðslu til að sjá langtímabætingar á svefnvenjum.   

Lykilorð: svefnfræðsla, svefnvenjur, svefnþekking, myndbandsfræðsla, fyrirmyndir 
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Effects of a Sleep Education Video on Sleep Knowledge and Sleep Habits Among Youth 

in Iceland 

Sleep is needed to sustain human life and is an essential basis for health and wellbeing 

(Walker, 2017; Khan & Bollu, 2020). Unfortunately, people have begun to challenge their 

innate need for rest, and most worrisome is the impact it is having on the youth (Ford et al., 

2015; Sheehan et al., 2019; Twenge et al., 2017). Sleep is vital for adolescents' physical and 

mental health, social functioning, and cognitive ability (Chen et al., 2006; Fallone et al., 

2002; Dewald et al., 2010; Banks & Dinges, 2007; AlDabal & BaHammam, 2011; Shan et 

al., 2015; Hublin et al., 2007; Shochat et al., 2014). Despite adolescents‘ great need for sleep, 

their sleep is inadequate and in decline (Matricciani et al., 2012; Patte et al., 2017; Gradisar et 

al., 2011; Dollman et al., 2007; Norell-Clarke & Hagquist, 2017; Twenge et al., 2017). For 

that reason the American Academy of Pediatrics has recognized lack of sleep among 

teenagers as a severe public health problem that impacts their health and safety (Adolescent 

Sleep Working Group, Committee on Adolescence, & Council on School Health, 2014). 

Sleep Patterns and Habits in Youth 

Age-related changes in sleep patterns are a normal part of development (Iglowstein et 

al., 2003; Levy et al., 1986) and according to recommendations, youth aged 18–20 years 

should sleep for 7–9 hr a night (Embætti Landlæknis, 2009; Hirshkowitz et al., 2015). Sleep 

patterns worsen with age as older adolescents get less sleep, have later bedtimes on 

weekdays, and have more irregular sleep-wake patterns than younger adolescents (Giannotti 

& Cortesi, 2002; Gradisar et al., 2011; Rannsóknir og greining, 2020). Furthermore, later 

bedtimes but unchanged rise times likely account for the decline in sleep duration in recent 

years among adolescents, driven by factors such as academic demands and increased use of 

electronic media (Matricciani et al., 2012). 

Sleep problems are common among adolescents, but studies show that 20%–26% 

https://www.zotero.org/google-docs/?8PWKfT
https://www.zotero.org/google-docs/?8PWKfT
https://www.zotero.org/google-docs/?4n1N4A
https://www.zotero.org/google-docs/?ZDwj3T
https://www.zotero.org/google-docs/?regmfW
https://www.zotero.org/google-docs/?j9fSQ4
https://www.zotero.org/google-docs/?BizFNT
https://www.zotero.org/google-docs/?DTtC7Z
https://www.zotero.org/google-docs/?DTtC7Z
https://www.zotero.org/google-docs/?mMOEkp
https://www.zotero.org/google-docs/?broken=Nn9Ghn
https://www.zotero.org/google-docs/?broken=f1aVcf
https://www.zotero.org/google-docs/?broken=jEEsD5
https://www.zotero.org/google-docs/?broken=jEEsD5
https://www.zotero.org/google-docs/?broken=vm9W0G
https://www.zotero.org/google-docs/?broken=QcCnIJ
https://www.zotero.org/google-docs/?broken=0Qu8jh
https://www.zotero.org/google-docs/?tVzUCL
https://www.zotero.org/google-docs/?broken=RemGes
https://www.zotero.org/google-docs/?broken=RemGes
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have sleep onset latency greater than 30 min (Gradisar et al., 2011). Sleep variability is 

another significant problem among adolescents associated with poor sleep (Giannotti & 

Cortesi, 2002). It is common for adolescents to go to bed on average 2+ hr later on weekends 

than on weekdays, and between 32%–86% of adolescents meet sleep recommendations on 

weekdays compared to 79%–92% on weekends (Gariepy et al., 2020; Gradisar et al., 2011). 

Icelandic studies demonstrate similar changes in sleep patterns among adolescents, 

although Icelandic adolescents have later bedtimes and rise times than their peers in other 

Western countries (Gradisar et al., 2011; Thorleifsdottir et al., 2002). According to 

Rannsóknir og greining, around 50% of 15-year-olds do not get sufficient sleep (≤ 7 hr) 

which increases to 70% in adolescents in secondary school, demonstrating a shortening of 

sleep with age (Rannsóknir og greining, 2020; Reykjavik University, 2020). Rognvaldsdottir 

et al. (2017) found as well that Icelandic adolescents have a short sleep duration and high 

sleep variability, as total sleep time was on average 6.2 hr on school nights and 7.3 hr on non-

school nights. Sleep variability also increased with age, and sleep duration shortened by 24 

min between the ages of 15 and 17 years because of a shift towards later bedtimes.  

The short sleep duration observed in adolescents can be accounted for, in part, by 

their sleep habits. Good sleep habits have been shown to increase sleep quality (De Bruin et 

al., 2014), promote earlier bedtimes, decrease sleep onset latency (Bartel et al., 2015), and 

promote consistent, sufficient sleep (Barber & Munz, 2011). Environmental factors, lifestyle, 

and changes in biology accompanying puberty impact sleep habits and are associated with 

later sleep-wake patterns frequently observed in adolescents (Dimitriou et al., 2015; Crowley 

et al., 2007).  

The main biological factor that impacts sleep habits in adolescence is the circadian 

rhythm, which is on average 1–3 hr later in adolescents than in adults (Gradisar & Crowley, 

2013; Randler et al., 2017; Gradisar et al., 2011). This rhythm delay is, among other things, a 

https://www.zotero.org/google-docs/?broken=PjjvKU
https://www.zotero.org/google-docs/?broken=edFR5p
https://www.zotero.org/google-docs/?broken=edFR5p
https://www.zotero.org/google-docs/?vsxbLB
https://www.zotero.org/google-docs/?47lMKf
https://onlinelibrary.wiley.com/doi/full/10.1111/jsr.12566#jsr12566-bib-0009
https://onlinelibrary.wiley.com/doi/full/10.1111/jsr.12566#jsr12566-bib-0003
https://www.zotero.org/google-docs/?broken=iha3Ej
https://www.zotero.org/google-docs/?broken=iha3Ej
https://www.zotero.org/google-docs/?broken=0TcCLV
https://www.zotero.org/google-docs/?broken=MJ4OzO
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result of changes in the secretion of the neurohormone melatonin in adolescence which 

causes delayed sleepiness in the evenings and, consequently, later bedtimes (Carskadon et al., 

1998; Olds et al., 2010). 

Among lifestyle factors is electronic media use which is related to later bedtimes, 

shorter sleep duration, and higher sleep variability (Hrafnkelsdottir et al., 2020). It 

perpetuates sleep deficiency by increasing arousal and emitting light that interferes with 

sleep, suppresses melatonin, and delays the circadian clock, primarily when used immediately 

before sleep (Chang et al., 2015; Czeisler, 2013).  

Caffeine intake is another lifestyle factor associated with sleep deficiency, as well as 

difficulties falling asleep and decreased sleep quality (Roehrs & Roth, 2008; Oddsdóttir et al., 

2020). An increase of 150% in energy drink consumption in recent years among Icelandic 

adolescents is, therefore, a matter of great concern (Embætti landlæknis, 2019). 

Lastly, sleep medication use has increased by 290% from the years 2011–2019 among 

Icelandic adolescents aged 10–19 years (Embætti landlæknis, 2004–2020) which is 

worrisome considering that sleep medication reduces sleep quality and the time people spend 

in deep sleep and REM sleep (Lancel, 1999). 

Sleep Knowledge and Sleep Education 

Results on the relationship between sleep knowledge and sleep habits are mixed 

(Brown et al., 2002; Miyazaki et al., 2015; Sousa et al., 2013; Gruber, 2017; Blunden et al., 

2012). Research demonstrates that adolescents lack knowledge about sleep (Voinescu & 

Szentagotai-Tatar, 2015; Cortesi et al., 2004), but according to conventional wisdom, 

increased knowledge of health issues leads to behavioral change and consequent health 

improvement (Gallasch & Gradisar, 2007). Nevertheless, a general increase in knowledge in 

recent years about the importance of sleep has not resulted in sleep improvements among 

youth (Matricciani et al., 2012; Rannsóknir og greining, 2020; Reykjavik University, 2020). 

https://www.zotero.org/google-docs/?broken=a1PpEg
https://www.zotero.org/google-docs/?broken=a1PpEg
https://www.zotero.org/google-docs/?broken=JsGuFH
https://www.zotero.org/google-docs/?xBH1nc
https://www.zotero.org/google-docs/?broken=YHOeot
https://www.zotero.org/google-docs/?broken=u4JuqG
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A number of studies support the use of sleep education programs for adolescents and 

have shown them to be effective in improving sleep knowledge as well as sleep habits 

(Cortesi et al., 2004; Sousa et al., 2013; Bakotić et al., 2009; Bonnar et al., 2015). However, 

sleep has not received much attention from health educators, and (Cortesi et al., 2004) sleep 

education is not a part of the Icelandic national curriculum (mennta- og 

menningarmálaráðuneyti, 2013). 

Some studies, on the other hand, show minimal support for the use of sleep education 

programs among youth (Rigney et al., 2015; Beijamini & Louzada, 2012; Chesson et al., 

1999; Moseley & Gradisar, 2009; Cain et al., 2011) and demonstrate that although sleep 

knowledge increases in most programs, improved sleep habits do not necessarily follow 

(Blunden et al., 2012).  

Despite mixed results, sleep education programs still show promise. To improve their 

effectiveness, factors such as who conducts the education and how it is presented should be 

explored further. 

Role Models in Health Promotion 

Peer education has been used in many areas to promote public health and has proven 

to be one of the most effective ways to change behavior among adolescents (Ghasemi et al., 

2019; Nouri & Merghati khoie, 2010; Abdi & Simbar, 2013). Considerable research supports 

that high-status role models are best apt to undertake peer education, demonstrated, i.e., by 

their effectiveness at promoting health (Schillinger et al., 2017; Stigler et al., 2011; Kelly et 

al., 1991). High-status role models in modern society are often found in celebrities (Vescio et 

al., 2005). Research suggests that celebrities can have a significant impact on the knowledge, 

beliefs, and behavior of their audience and are successful at promoting positive health change 

(Hoffman et al., 2017; Brown et al., 2003; Kresovich & Noar, 2020; Brown & Basil, 1995; 

Beck et al., 2014). However, celebrities‘ possible influence on promoting healthy sleep has 

https://www.zotero.org/google-docs/?broken=c30t6E
https://www.zotero.org/google-docs/?broken=I4tf9M
https://www.zotero.org/google-docs/?broken=Nt7X0K
https://www.zotero.org/google-docs/?broken=Nt7X0K
https://www.zotero.org/google-docs/?broken=0hEjjE
https://www.zotero.org/google-docs/?FTfeRC
https://www.zotero.org/google-docs/?Yw1MTp
https://www.zotero.org/google-docs/?broken=Ult871
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yet to be tapped. 

Current Study 

In light of the severity of sleep deprivation among Icelandic adolescents and its health 

consequences, it is crucial to explore ways to improve their sleep. Research on sleep 

education programs with celebrity role models providing the education is needed because of 

its hypothesized positive impact on adolescents' sleep habits, based on previous success in 

other health areas. Therefore, the current study aims to address this evidence gap by 

exploring whether a simple intervention such as an educational video about sleep, with 

education provided in part by celebrity role models, can impact sleep knowledge and sleep 

habits among youth. 

Method 

Participants 

Participants of the study were students aged 18–20 years from the junior college 

Menntaskólinn í Hamrahlíð in Iceland who were invited to take part in the study as a part of 

their psychology class. Three students did not classify as adolescents so the term youth was 

used about the sample, which according to the World Health Organization (n.d.) are defined 

as individuals aged 15–24 years. Participants were in total 36, and the study used a 

convenience sampling method. Students younger than 18 years were excluded from the study. 

The participants did not receive any payment for their participation, and no harm was 

expected by participation in the study. 

Design 

The study used a 2 x 2 mixed model design with two groups (intervention and control) 

assessed over two timepoints (baseline and two weeks post-intervention) to test the 

effectiveness of the sleep education video. The dependent variables were sleep knowledge 

and sleep habits.  
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Measures 

Sleep Habits 

Two questionnaires were employed in this study to measure sleep habits. The first 

questionnaire started with one background question about the participant‘s gender, followed 

by three questions that measured caffeine intake, digital media use, and the subjective 

evaluation of the importance of good sleep. The caffeine intake variable was composed of 

four subquestions measuring daily consumption of coffee, tea, cola drinks and energy drinks 

with answer options ranging from 0 (do not drink it) to 6 (six or more drinks). Digital media 

use was measured in hours per day, ranging from 0 (less than 1 hr) to 15 (more than 14 hr). 

The subjective evaluation of the importance of good sleep was rated using a Likert scale (1 = 

very important, 2 = important, 3 = neutral, 4 = of little importance, and 5 = of very little 

importance). 

The second questionnaire contained nine questions from the Pittsburgh Sleep Quality 

Index (PSQI), which had already been translated into Icelandic (Þórðardóttir, 2016). The 

PSQI assesses sleep quality, sleep habits, and sleep problems for the previous month. It 

generates seven subscale scores that each ranges from 0 to 3: sleep quality (SQ), sleep latency 

(SL), sleep duration (SD), habitual sleep efficiency (HSE), sleep disturbances (SDI), use of 

sleep medication (SM), and daytime dysfunction (DD). By adding up the scores from each 

subscale, a global PSQI score ranging from 0 to 21 is obtained (Aloba et al., 2007). A higher 

score indicates poorer sleep, and the presence of poor sleep is measured by PSQI global score 

> 5 (Buysse et al., 1989) and excessive sleep problems by PSQI global score > 10 (Hinz et 

al., 2017). Question 10 in the PSQI, related to having a bed partner, did not apply to the 

current sample, and does not contribute to the global PSQI score, thus was excluded from the 

questionnaire. 

The questionnaire yielded data on both weekday and weekend sleep patterns, which 

https://www.zotero.org/google-docs/?P9JifH
https://www.zotero.org/google-docs/?LuystW
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was used to detect delayed sleep timing (DST) in participants. Delayed sleep timing (DST) 

was identified using the following two criteria: irregular weekday-weekend rise times (> 2 hr) 

and insufficient sleep on weekdays (< 7 hr) (Cain et al., 2011; Moseley & Gradisar, 2009). 

The PSQI in the present sample had high reliability at baseline, Cronbach's α = .86, and post-

intervention, Cronbach's α = .87, which is somewhat higher than in other studies, which show 

that the Cronbach's alpha for the PSQI ranges from .64 to .83 (Hinz et al., 2017; Mollayeva et 

al., 2016; Albertsdóttir et al., 2019). 

The PSQI subscales were combined with the three questions from the first 

questionnaire to measure the higher construct of sleep habits. By adding up each item a sleep 

habit total score was obtained: Sleep habit total score = SQ + SL + SD + HSE + SDI + SM + 

DD + caffeine intake + digital media use + the subjective evaluation of the importance of 

good sleep. This sleep habit scale had moderate reliability at baseline, Cronbach’s α = .64, 

and post-intervention, Cronbach’s α = .58. 

Sleep Knowledge 

The third questionnaire contained 11 questions that assessed sleep knowledge, 

pertaining to the information presented in the sleep education video. The questions were 

multiple-choice, and items included technical questions about sleep and questions about 

daytime and sleep habits. Participants received 1 point for each correct answer and 0 points 

for incorrect answers. A total score of sleep knowledge was obtained by summing up all 

correct answers, ranging from 0 to 11, with higher scores indicating better sleep knowledge. 

The sleep knowledge scale had low reliability, Cronbach‘s α = .42 at baseline, and moderate 

reliability Cronbach‘s α = .57 post-intervention. 

Procedure 

The participants were assigned to an intervention group (n = 22) and a control group 

(n = 14) based on the psychology class they attended. Students from both groups answered 

https://www.zotero.org/google-docs/?RCnDGh
https://www.zotero.org/google-docs/?reu6AJ
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questionnaires about sleep habits and sleep knowledge in class at the beginning of the study. 

Before answering the questionnaires, participants were informed about the study. They gave 

their consent for participating in the study by signing an informed consent form implicating 

that non-personally identifiable information obtained from them could be used in the data 

processing. Participants were also informed that they had the right to withdraw their consent 

later on. It took the students approximately 10–20 min to answer the questionnaires.  

After having answered the questionnaires, the intervention group watched a 30-min 

educational video about sleep. The video contained both educational information and 

interviews with Icelandic celebrity role models about sleep. The sleep education was 

provided by a clinical psychologist with a PhD degree in sleep medicine. The educational 

information covered biological processes during sleep, the relationship between sleep and 

health, sleep duration recommendations, the circadian rhythm, impactful lifestyle factors, and 

healthy sleep habits. The role models in the video were musicians, elite athletes, comedians, 

and other prominent young individuals to whom the adolescents were likely to relate. The 

interviews covered their sleep habits, personal experiences with lack of sleep and experienced 

benefits of good sleep. 

Two weeks after watching the sleep education video, both groups repeated the 

questionnaires. When the study had finished, the control group was offered to watch the 

educational video. The study was granted approval by the National Bioethics Committee of 

Iceland before the research period started, and no ethical matters were thought to be present 

in this study. 

Data Analysis 

Data analysis was conducted with SPSS, version 26. A Mann-Whitney U test was run 

to determine if there were differences in sleep knowledge and sleep habits between groups at 

baseline and post-intervention. The suitability of the Mann-Whitney U test was assessed 
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before analysis, and an exact sampling distribution U was used. A chi-square test for 

association was conducted between groups and sleep knowledge items at baseline and post-

intervention. A Pearson‘s product-moment correlation was run to assess the relationship 

between sleep knowledge and sleep habits at baseline and post-intervention. 

Results 

Participants 

The majority of participants at baseline were female (n = 27, 75.0%), followed by 

male (n = 6, 16.7%) and other genders (n = 3, 8.3%). No significant gender differences in 

sleep habits or sleep knowledge were detected, so they were grouped in the analysis. Five 

individuals dropped out of the intervention group, and three dropped out of the control group 

from baseline to post-intervention. Therefore, the post-intervention sample represents a 

22.2% overall attrition rate, with 22.7% attrition for the intervention group and 21.4% 

attrition for the control group. 

Baseline Measures 

Getting good sleep was important to 69.4% of participants, but sleep quality was 

characterized as fairly bad or very bad by 36.1% of participants. All except one participant, 

97.2%, experienced sleep disturbances and daytime dysfunction in the past month. Sleep 

medication was used by 16.7% of participants during the past month, and 83.3% reported 

struggling to fall asleep. Mean time spent on digital media per day was 5 hr 53 min, and 

participants drank on average 1.9 caffeinated drinks per day, with energy drinks being the 

most popular as 55.6% reported drinking at least one energy drink per day. The mean for the 

sleep habit total score was 17.2 (SD = 6.2). The sleep habit total score for the intervention 

group (Mdn = 16.0) did not differ significantly from the control group (Mdn = 17.0) at 

baseline, U = 128.50, z = -0.83, p = .413, r = -0.14. Furthermore, no significant differences 

between groups were detected for digital media use, caffeine intake, or the subjective 
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evaluation of the importance of good sleep at baseline (all p ≥ .511). 

Means and standard deviations for weekday and weekend sleep patterns are presented 

in Table 1.  

 

Table 1 

Means, Range, and Standard Deviations for Sleep Patterns 

Sleep patterns Baseline Post-intervention 

 Intervention group Control group  Intervention group  Control group  

 M (Range, SD) M (Range, SD) M (Range, SD) M (Range, SD) 

Weekday     

Bedtime 12:21 a.m. 

(10 p.m.–3 a.m., 

73 min) 

12:15 a.m. 

(11 p.m.–1 a.m., 

 36 min) 

12:08 a.m. 

(10 p.m.–5 a.m., 

 114 min) 

11:55 p.m. 

(10 p.m.–1:30 a.m., 

58 min) 

Rise time 7:42 a.m. 

(6:30 a.m.–10 a.m.,  

54 min) 

7:22 a.m. 

(6:30 a.m.–9 a.m., 

 41 min) 

8:07 a.m.  

(6 a.m.–2 p.m.,  

123 min) 

7:41 a.m.  

(6:50 a.m.–10 a.m., 

58 min) 

Sleep latency 38 min  

(5–240, 51 min) 

24 min  

(10–45, 11 min) 

30 min  

(5–95, 27 min) 

28 min 

(10–45, 12 min) 

Sleep duration 6 hr 23 min 

(240–600, 

95 min) 

6 hr 36 min 

(360–480, 

 38 min) 

6 hr 58 min  

(300–660,  

90 min) 

6 hr 40 min 

(300–480,  

53 min) 

Weekend     

Bedtime  2:14 a.m. 

(12 a.m.–5 a.m., 

91 min) 

1:47 a.m. 

(12 a.m.–3 a.m.,  

68 min) 

2:02 a.m.  

(12 a.m.–6 a.m.,  

115 min) 

1:54 a.m. 

(12 a.m.–4 a.m.,  

81 min) 

Rise time 11:02 a.m.* 

(9 a.m.–2:30 p.m.,  

72 min) 

10:06 a.m.* 

(9 a.m.–11 a.m.,  

45 min) 

10:53 a.m. 

(8:45 a.m.–2 p.m., 

94 min) 

10:38 a.m. 

(9 a.m.–12 p.m.,  

53 min) 

Sleep latency 24 min  

(0–120, 26 min) 

20 min  

(10–30, 9 min) 

28 min  

(5–125, 30 min) 

27 min  

(10–60, 18 min) 

Sleep duration 8 hr 37 min 

(300–660, 

88 min) 

7 hr 58 min 

(300–600, 

69 min) 

8 hr 12 min 

(300–660, 

101 min) 

8 hr 5 min 

(300–600, 

87 min) 

Weekday-weekend 

variation 

    

Bedtime 1 hr 53 min 

(30–270, 56 min) 

1 hr 32 min 

(0–180, 61 min) 

1 hr 53 min 

(0–330, 68 min) 

1 hr 59 min 

(50–240, 54 min) 

Rise time 3 hr 20 min 

(60–360, 70 min) 

2 hr 44 min 

(60–240, 50 min) 

2 hr 41 min 

(0–260, 70 min) 

2 hr 57 min 

(0–270, 78 min) 

Sleep duration 2 hr 19 min 

(-30–330,  

105 min) 

1 hr 21 min 

(-60–240, 76 min) 

1 hr 14 min 

(-180–240,  

95 min) 

1 hr 26 min 

(-60–180, 64 min) 

*p < .05. 
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On average, sleep duration on weekdays was 6 hr 28 min, and sleep duration on 

weekends was 8 hr 21 min. Insufficient sleep, < 7 hr, on weekdays was reported by 55.6% of 

the sample compared to 8.6% on weekends. The average sleep duration discrepancy between 

weekdays and weekends was 1 hr 56 min. Students went to bed on average at 12:18 a.m. on 

weekdays and 2:03 a.m. on weekends. Risetime was on average at 7:34 a.m. on weekdays 

and 10:40 a.m. on weekends. The majority of students, 80.6%, had discrepant rise times 

(weekday-weekend variation; > 2 hr) and 27.8% had discrepant bedtimes (> 2 hr). The 

average rise time discrepancy was 3 hr 6 min and the average bedtime discrepancy was 1 hr 

44 min. Sleep onset latency (SOL) was on average 33 min on weekdays and 22 min on 

weekends. Delayed sleep timing (DST) was identified in 50% of participants, 54.5% (n = 12) 

with DST in the intervention group and 42.9% (n = 6) in the control group. Weekend rise 

time was the only sleep pattern variable with a significant difference between the intervention 

group (Mdn = 11:00 a.m.) and control group (Mdn = 10:00 a.m.), at baseline, U = 78.50, z = -

2.49, p = .013, r = -0.42 (Table 1). 

The mean global PSQI score was 7.3 (SD = 4.0) at baseline. Poor sleep (PSQI > 5) 

was detected in 63.9% of the total sample and 16.7% had excessive sleep problems (PSQI > 

10). All participants reported a sleep problem (PSQI ≥ 1). The mean values of all subscales 

ranged from 0.3 to 1.9, with "Use of sleep medication" taking the lowest value and "Daytime 

dysfunction" having the highest value. No significant differences between groups were 

detected for the PSQI global score or its underlying variables at baseline (all p ≥ .095). 

Regarding sleep knowledge, the mean sleep knowledge score was 6.6 (SD = 1.9) for 

the entire sample at baseline. Poor knowledge regarded mainly questions about the circadian 

rythm, such as what time of day alertness is at its peak, what time of day the body is best 

suited for exercise, changes in body temperature and blood pressure at night, and when to 

stop consuming caffeine in the day. The sleep knowledge score for the intervention group 
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(Mdn = 7.0) did not differ significantly from the control group (Mdn = 7.0) at baseline, U = 

132.50, z = -0.71, p = .490, r = -0.12. Furthermore, no difference was observed in correct 

answer frequency for any question between groups at baseline (all χ2 ≤ 3.21, all p ≥ .073). 

There was no significant correlation between sleep knowledge and sleep habits, r(34) 

= .23, p = .171, at baseline, with sleep knowledge sharing 5.3% of the variability in sleep 

habits. Furthermore, no significant correlations were found between sleep knowledge and any 

sleep measure in the sleep habit composite variable. 

Post-Intervention Measures 

Descriptive statistics for sleep habit and sleep knowledge variables at baseline and 

post-intervention are presented in Table 2. Sleep knowledge levels for the intervention group 

(Mdn = 8.0) differed significantly from the control group (Mdn = 6.0) post-intervention, U = 

35.50, z = -2.77, p = .005, r = -0.52. These values represent a large effect on sleep knowledge 

post-intervention. Figure 1 shows the mean percentage of correct answers for the intervention 

and control groups at baseline and post-intervention regarding sleep knowledge. The 

intervention group's sleep knowledge improved by 20.4% post-intervention, whereas the 

control group's sleep knowledge deteriorated by 11.4%. 

The intervention group showed an increase in the frequency of correct answers to 

81.8% of questions measuring sleep knowledge post-intervention. The intervention group and 

control group differed significantly post-intervention for the frequency of correct answers to 

question 5 concerning what time of day alertness is at its peak (χ2 (1) = 4.54, p = .034) and 

question 11 concerning when to stop consuming caffeine in the day (χ2 (1) = 8.24, p = .004). 

However, the sleep habit total score for the intervention group (Mdn = 16.0) did not 

differ significantly from the control group (Mdn = 16.0) post-intervention, U = 101.50, z = 

0.38, p = .711, r = 0.07. Furthermore, no significant differences between groups were 

detected for the PSQI global score or its underlying variables post-intervention (all p ≥ .091). 
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No significant differences between groups were detected for digital media use, caffeine 

intake, or the subjective evaluation of the importance of good sleep post-intervention (all p ≥ 

.517). Additionally, no statistical difference was found between groups on weekday and 

weekend sleep patterns post-intervention (all p ≥ .611) (Table 2). 

 

Table 2 

Means and Standard Deviations for Study Variables 

Variable Baseline Post-intervention 

Intervention 

group (n = 22) 

Control group 

(n = 14) 

Intervention 

group (n = 17) 

Control group  

(n = 11) 

M (SD) M (SD) M (SD) M (SD) 

Sleep habit total score 18.1 (7.1) 15.8 (4.5) 16.0 (6.4) 16.3 (5.4) 

PSQI global score  8.1 (4.6) 6.1 (2.5) 7.3 (4.6) 6.4 (3.8) 

1. SQ 1.4 (0.9) 1.2 (0.4) 1.4 (0.9) 1.1 (0.5) 

2. SL 1.6 (1.0) 1.4 (0.9) 1.4 (1.1) 1.6 (1.0) 

3. SD 0.7 (0.9) 0.6 (0.6) 0.5 (0.8) 0.6 (0.8) 

4. HSE 0.5 (0.9) 0.1 (0.4) 0.4 (0.9) 0.6 (1.0) 

5. SDI 1.4 (0.5) 1.0 (0.4) 1.2 (0.6) 1.2 (0.4) 

6. SM  0.6 (1.0) 0.0 (0.0) 0.7 (1.1) 0.0 (0.0) 

7. DD  2.0 (0.8) 1.7 (0.6) 1.9 (0.7) 1.3 (0.8) 

Importance of good 

sleep 

2.3 (1.0) 2.0 (0.7) 2.0 (0.9) 1.9 (0.5) 

Caffeine intake 1.8 (2.1) 1.9 (1.5) 1.8 (2.5) 1.7 (1.3) 

Digital media use 6 hr 

(2 hr 40 min) 

5 hr 43 min  

(3 hr 6 min) 

4 hr 53 min  

(1 hr 39 min) 

6 hr 16 min  

(3 hr 43 min) 

Sleep knowledge 6.7 (2.1) 6.5 (1.6) 8.0* (1.8) 5.6* (1.9) 

Note. SQ = sleep quality; SL = sleep latency; SD = sleep duration; HSE = habitual sleep efficiency; SDI = sleep 

disturbances; SM = use of sleep medication; DD = daytime dysfunction. Sleep habit total scores range from 1–

65. PSQI global scores range from 0–21. Each PSQI component score ranges from 0–3. The subjective 

evaluation of the importance of good sleep ranges from 1 (very important) to 5 (of very little importance). 

Caffeine intake is measured in number of caffeinated drinks consumed per day. Digital media use is measured in 
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hours and minutes. Sleep knowledge scores range from 1–11. 

*p < .05. 

 

Figure 1 

Means for Sleep Knowledge at Baseline and Post-Intervention 

 

Even though these results did not reach significance, the intervention group's sleep 

duration on weekdays increased by 35 min compared to a 4 min increase for the control 

group, weekday-weekend rise time irregularity decreased by 39 min for the intervention 

group while irregularity increased by 13 min for the control group, and sleep duration 

irregularity decreased by 1 hr 5 min for the intervention group whereas irregularity increased 

by 5 min for the control group, from baseline to post-intervention. Moreover, on weekends 

the intervention group had both earlier bedtimes and rise times while the control group had 

later bedtimes and rise times post-intervention. Weekday SOL decreased by 8 min for the 

intervention group whereas SOL increased by 4 min for the control group. Digital media use 
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per day decreased by 1 hr 7 min for the intervention group and increased by 33 min for the 

control group. Lastly, the average sleep habit total score lowered by 2.1 points and the PSQI 

global score lowered by 0.8 points for the intervention group. 

Sleep knowledge did not significantly correlate with the sleep habit total score post-

intervention, r(26) = -.10, p = .615, nor with any of the underlying sleep habit variables (all p 

≥ .075), with sleep knowledge sharing 1.0% of the variability in sleep habits. 

Discussion 

The study‘s main findings are that the sleep education video intervention resulted in 

improvements in sleep knowledge and long-term retention of knowledge, although significant 

improvements in sleep habits were not detected. Our results are in line with other studies 

demonstrating that an increase in sleep knowledge does not necessarily result in improved 

sleep habits (Blunden et al., 2012). However, the researchers of this study presume that with 

a larger sample size, certain changes in sleep habits would have been detected. The 

improvements in sleep patterns and habits observed for the intervention group are 

noteworthy, especially seeing that similar differences have been significant in other studies 

with larger sample sizes (Sousa et al., 2013; Gruber et al., 2016; Rigney et al., 2015). 

Therefore, this study supports further utilization of this sleep education video in junior 

colleges as a means to increase sleep knowledge with the hopes of improving sleep habits.  

Baseline Measures 

Sleep Patterns 

The baseline sleep habit results are similar to previous Icelandic studies among 

adolescents (Rannsóknir og greining, 2020; Reykjavik University, 2020; Rognvaldsdottir et 

al., 2017; Thorleifsdottir et al., 2002), demonstrating a high prevalence of sleep problems and 

daytime dysfunction, short sleep duration, delayed sleep patterns, and irregular weekday to 

weekend sleep patterns.  

https://www.zotero.org/google-docs/?9vqg8n
https://www.zotero.org/google-docs/?CT3MWP
https://www.zotero.org/google-docs/?broken=FDGKmm
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The results are also consistent with worldwide data demonstrating longer sleep 

duration on weekends compared to weekdays among adolescents (Gradisar et al., 2011). The 

majority of participants, 91.4%, in this study met sleep recommendations (≥ 7 hr) on 

weekends compared to 44.4% on weekdays, which is within the margins found in Gariepy's 

et al. (2020) study. However, the average rise time discrepancy between weekdays and 

weekends in the current sample is considerably higher, 3 hr 6 min, compared to 2 hr 31 min 

in Gradisar’s et al. (2011) meta-analysis, and the average bedtime discrepancy is lower in this 

sample, 1 hr 44 min, compared to 2 hr 2 min. Additionally, 19.4% of participants in this study 

had a sleep onset latency greater than 30 min on weekdays and 8.3% on weekends, which is 

below the 20%–26% margins found in Gradisar‘s et al. (2011) study. 

Our results are consistent with previous studies that demonstrate a delayed sleep 

pattern in Iceland compared to neighboring countries (Kristbjarnarson et al.,1985; 

Thorleifsdottir et al., 2002; Gradisar et al., 2011). According to Thorleifsdottir et al. (2002), 

adolescents aged 18 years went to bed on average at 12:15 a.m. on school nights which is 

nearly the same as found in this study, 12:18 a.m., whereas average weekday bedtime among 

U.S. adolescents aged 18 years has been reported to be 11:33 p.m. (Zhang et al., 2017). 

Icelandic local time may explain this delay, given that it is 1 hr 30 min earlier than it should 

be according to Iceland’s geographical location (Thorleifsdottir et al., 2002). 

Pittsburgh Sleep Quality Index (PSQI) 

The mean for the global PSQI score of this study at baseline, M = 7.31, is similar to a 

study in the U.S. among college students aged 17–24 years, with M = 6.7 for males and M = 

7.2 for females (Lund et al., 2010). However, this score is considerably higher than in other 

studies from Austria, Hong Kong, Germany, and Nigeria (Zeitlhofer et al., 2000; Wong & 

Fielding, 2011; Hinz et al., 2017; Aloba et al., 2007). Poor sleep considered as PSQI > 5 was 

detected in 63.9% of participants in this study, similar to the U.S. study where 65.9% had 

https://www.zotero.org/google-docs/?nGMYZd
https://www.zotero.org/google-docs/?0lXAAI
https://www.zotero.org/google-docs/?HokCy5
https://www.zotero.org/google-docs/?uEUJFu
https://www.zotero.org/google-docs/?KGvimr
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poor sleep (Lund et al., 2010). However, lower proportions of poor sleep among youth were 

detected in New Zealand, 56%, (Galland et al., 2017), and China, 18.6% (Zhiwei Xu et al., 

2011), as well as in other general population studies (Zeitlhofer et al., 2000; Wong & 

Fielding, 2011; Hinz et al., 2017). 

Lifestyle Factors 

Icelandic research demonstrates that 48% of junior college students consume one or 

more caffeinated energy drinks per day (Rannsóknir og greining, 2020), similar to what was 

observed in the current sample where 55.6% reported drinking energy drinks daily. Digital 

media use in this study, 5 hr 53 min per day, is also similar to a U.S. study which 

demonstrated that in 2016 adolescents aged 17–18 years spent about 6 hr per day on digital 

media (Twenge et al., 2019). 

However, sleep medication use in the current sample is much more common than in 

studies from Germany, Nigeria (Aloba et al., 2007; Hinz et al., 2017), and Brazil, where only 

2.5% of individuals aged 18–24 years reported using sleep medication (Kodaira & Silva, 

2017) compared to 16.7% in our study. Still, 17.9% reported using sleep medication in the 

previous month in the U.S. sample previously mentioned (Lund et al., 2010). It is not 

surprising that the prevalence of sleep medication use is high in the present sample, 

considering that sleep medication use in Iceland is substantially greater than in other Nordic 

countries (Embætti landlæknis, 2018). However, these results are alarmingly high, and sleep 

medication use in this age group in Iceland should receive more attention from researchers 

and health care providers. 

Strengths and Limitations 

The main strengths of the current study are that, to our knowledge, it is the first to 

have celebrity adolescents‘ role models take part in conveying education about the 

importance of sleep. Although the impact the role models in the video had on participants is 

https://www.zotero.org/google-docs/?mRbT2M
https://www.zotero.org/google-docs/?8v2JIa
https://www.zotero.org/google-docs/?ZDmKBV
https://www.zotero.org/google-docs/?9TS8j6
https://www.zotero.org/google-docs/?ZFVhLc
https://www.zotero.org/google-docs/?ZFVhLc
https://www.zotero.org/google-docs/?EEroAt
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not easy to estimate, the researchers believe that having the role models take part in the 

education better held the adolescents' attention and set a positive tone for the education. The 

study also addresses the lack of Icelandic sleep data on youth aged 18–20 by documenting 

sleep habits and sleep knowledge in this age group. In addition, it addresses the lack of 

Icelandic research on sleep interventions by documenting the long-term effects of a sleep 

education intervention. Lastly, this study is among few that have used a sleep education video 

as an intervention, but those that have, have usually been successful at improving sleep 

behavior (Wiese et al., 2005; Reed et al., 2009). Having the education in a video format also 

makes it cost-effective and easily distributable, increasing adolescents‘ accessibility to sleep 

education.  

However, this study is not without limitations. The study had a relatively small 

sample size from one junior college in Reykjavik, so the results are not representative of all 

junior college students in Iceland. Furthermore, a convenience sampling method was used, 

and students were non-randomly allocated to the intervention and control groups. Another 

limitation is that the sleep knowledge questionnaire had relatively low reliability in this 

sample, probably due to randomness in answers, which may explain in part the differences in 

knowledge observed between groups post-intervention. Lastly, the intervention group seems 

to have had slightly worse sleep patterns and habits than the control group at baseline, which 

may also have affected the differences between groups post-intervention. 

Future Directions 

 It is important to study adolescents‘ sleep further, using both subjective and objective 

methods to measure sleep habits. Studies with larger sample sizes are also needed in Iceland 

to verify the effects of sleep education interventions. In addition, it would be interesting to 

study further the long-term effects of sleep education. 

The goal of sleep intervention programs is usually not to increase knowledge in itself 

https://www.zotero.org/google-docs/?LP8kjg
https://www.zotero.org/google-docs/?USKfw4
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but to improve sleep habits and, thereby, participants‘ quality of life. However, putting 

knowledge into practice can be difficult. The sleep education video had a significant positive 

effect on sleep knowledge in the current study; still, other measures must be considered to 

improve sleep habits among youth. Concerns have been raised about the benefits of sleep 

education videos as sole interventions (Murphy et al., 2000); hence more elaborate programs 

that include more extensive education and span a longer period may be needed to see 

significant results in sleep habits. 

Even though sleep education programs have the potential for advancement and 

usually result in sleep knowledge and/or sleep habit improvements, these effects may not be 

large enough to counteract the sleep deprivation epidemic among adolescents. Thus, 

systematic changes within our society and schools that consider the delayed circadian rhythm 

of adolescents and respect their diversity may be needed to see lasting improvements in sleep 

habits among this chronically sleep-deprived group. The lack of sleep adolescents experience 

on school nights compared to weekends should be taken as a sign that changes within the 

school system, such as delaying school start times, allowing more flexibility in school 

attendance, and more options for distance learning, might benefit this group. Furthermore, 

delaying the local clock in Iceland might be a beneficial societal operation to this group and 

others. 
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