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Study Objectives: The present study investigated the effectiveness of
a school-based intervention in increasing sleep knowledge and improv-
ing adolescent sleep problems.

Design: A randomized, controlled trial using 2 groups (program class,
classes-as-usual: [CAU]) assessed over 3 time points (pre-program,
post-program, 6-week follow-up).

Participants/Setting: Eighty-one students (mean age = 15.6 £ 0.6 y;
33% male) from 2 schools in South Australia. Schools provided one
class to participate in the sleep intervention program (N = 41) and a
second class to act as a control class (N = 40).

Intervention: Four 50-minute classes across a 4-week period. Classes
consisted of educating adolescents on promoting and maintaining a
healthy lifestyle based on a cognitive-behavior therapy framework.
Measurements and Results: Data were collected pre-program, post-
program, and at 6-week follow-up using an online questionnaire. Quali-
tative student and teacher data were collected at post-program. Base-
line data indicated sleep problems were prevalent (53.1% insufficient

sleep on school nights [ < 8 h] and 77.8% discrepant school/weekend
rise times [ > 2 h]). These 2 criteria identified 36 adolescents with a de-
layed sleep timing (DST; Program, N = 21; CAU, N = 15). The program
increased sleep knowledge (P = 0.001); however, analyses revealed no
significant effects on target sleep variables as compared with the CAU
class for the entire group (all P > 0.05). For DST adolescents, there was
a significant interaction for reducing the discrepancy between school
and weekend out of bed times (P = 0.002). There was no impact on
other sleep parameters or depressed mood.

Conclusions: School-based sleep interventions for adolescents are
a novel method for addressing a prevalent problem. Future programs
should develop ways to motivate adolescents to change sleep prac-
tices.
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DURING ADOLESCENCE THE DISCREPANCY BE-
TWEEN SCHOOL NIGHT SLEEP AND WEEKEND SLEEP
GROWS MARKEDLY WITH AGE."! NUMEROUS STUD-
IES across cultures have demonstrated adolescent sleep prac-
tices lead to later bedtimes and subsequent inadequate sleep
on school nights because of forced rise times.'* This ongoing
pattern of inadequate sleep on school nights influences adoles-
cent sleep behavior on weekends, with delayed rise times al-
lowing for an increase in total amount of sleep on weekends. '3
The delay in adolescent sleep onset and offset has historically
been attributed to psychosocial factors.! However, persistence
of the sleep delay occurs due to underlying biologic regulatory
processes that appear to change significantly from childhood
to adolescence."®” The combination of delayed bedtime on
weekends and sleeping-in on weekend mornings also results in
a delay of the sleep circadian rhythm in and of itself.** With
growing evidence that chronic inadequate sleep results in nega-
tive daytime consequences (e.g., daytime sleepiness, depressed
mood),'™!"" interventions designed to reverse adolescent delayed
sleep timing may help alleviate these problems.'?

Treatment of sleep problems in adults generally consist of a
combination of behavioral and cognitive strategies, and to date,
treatment of adolescent sleep problems largely rely on the adap-
tation of successful treatment methods used with adults.'*'* Com-
prehensive treatments are likely to include combinations of sleep
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hygiene education,' including the regularization of bedtime/
waketime routine across the week'®; early morning bright light
exposure'®!”; stimulus control therapy'®; and cognitive therapy to
address unhelpful sleep beliefs."” In exceptional circumstances,
psychopharmacological treatments are used but are not recom-
mended until behavioral and cognitive treatments have been
exhausted.'” However, despite the fact that cognitive-behavioral
strategies have extensive empirical support for adults, support for
their application to adolescent sleep problems is limited.

Despite the potential benefit of treatment, screening is rare
for sleep problems in adolescents in primary healthcare set-
tings.?® In addition, the existing literature indicates that adoles-
cents who do attend therapy for sleep problems show inconsis-
tent treatment attendance, high dropout rates, poor treatment
adherence, and variable motivation.'”> Thus, novel methods,
such as school-based sleep education programs, have potential
to circumvent such problems.

The benefits of school-based prevention programs have been
demonstrated for a variety of disorders.”’* Although largely
untested in the area of sleep, recent studies exploring the ef-
fectiveness of school-based sleep interventions have shown
promise.**?¢ However, these programs have largely focused on
promoting good sleep hygiene despite the observation that em-
pirical evidence for sleep hygiene as the sole treatment is lim-
ited.?” Other limitations, including selection bias (given low re-
sponse rates, e.g. 44.5%), a lack of control group comparison,>
small sample sizes, compliance issues, and lack of follow-up
data,”*® suggest the need for improved implementation and
evaluation of such programs in schools.

Researchers in other fields (e.g., drug prevention) have noted
that acquisition of knowledge is rarely enough in itself to change
behavior.”* However, interactive, multisession prevention pro-
grams that encourage student participation have been shown to
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be more effective than brief didactic programs (e.g., < 3 lecture-
style classes) in changing target behavior?*-° due to higher levels
of student engagement facilitating application of new knowledge,
as well as attitudinal and behavioral change.”®*" The present
study was developed to evaluate a controlled, interactive, multi-
session, school-based sleep intervention for senior secondary
students (mean age = 15.6 + 0.6 y), particularly for those adoles-
cents with a delay in their sleep timing. The study’s aims were to
(1) increase sleep knowledge, and (2) effect a change in behavior
that would improve sleep parameters (e.g., sleep latency, total
sleep time, regularize bedtimes), and associated improvements in
daytime functioning (e.g., daytime sleepiness, depressed mood).

METHODS
Participants

Participants were 81 students in year 11 psychology classes
(54 females, 27 males, mean age = 15.6 + 0.6 y) from one pri-
vate and one public secondary school in Adelaide, South Aus-
tralia. Both schools each provided one class to participate in
the sleep-intervention program (Program, N =41) and a second
class to act as a control class (classes-as-usual [CAU], N = 40).
This age group was selected because of the worsening trend
of sleep problems in adolescents with increasing age,” and the
practical concern that the program not clash with existing cur-
riculum for final-year students.

Two criteria were used to identify 36 adolescents with a
delayed sleep timing (DST; Program, N = 21; CAU, N = 15).
These criteria were (1) discrepant out of bed times (school vs.
weekend mornings > 2 h),*' and (2) an insufficient amount of
sleep on school nights.>3? These criteria were used as it was
likely that these weekend sleeping-in practices contributed to
delayed sleep timing and hence insufficient sleep duration on
school nights.’ Furthermore, DST adolescents reported longer
sleep latencies (school nights: 45.0 min; weekends: 31.7 min)
compared to good sleepers (school nights: 30.3 min; weekends:
18.8 min), suggesting the DST group experienced sleep-onset
insomnia associated with their delayed sleep timing. Ethics ap-
proval for the research project was obtained from the Flinders
University Social and Behavioral Ethics Committee, and the
Department of Education and Children’s Services Ethics Com-
mittee.

Design

The study aimed to test the effectiveness of the sleep-inter-
vention program using a randomized, controlled trial of 2 groups
(program class/ classes-as-usual) assessed over 3 timepoints
(pre-program, post-program, 6-week follow-up). Outcome
measures were sleep behavior measures, daytime sleepiness,
and depressed mood. Additional in-class measures included a
behavioral intention to change questionnaire, a pre-program
and post-program quiz, and qualitative feedback form.

Procedure

Following approval of the implementation of the program in
schools, classes from each school were randomly allocated as ei-
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ther program or control classes. The return rate of consent forms
was excellent (96.6%). The program, named Improving Adoles-
cent Well-Being: Day and Night, was developed and administered
by the researcher (LM) who was a qualified secondary school
teacher and registered psychologist. An outline of the program is
provided in Appendix 1. The 4-lesson program used a cognitive-
behavior therapy framework providing education relating to ado-
lescent well-being and healthy lifestyle, outlining behavioral and
cognitive strategies that students were encouraged to implement
to improve their general well-being, and goal-setting in order to
maintain treatment gains beyond the program. It is important to
note that the sleep-related content of the program was embedded
within a wider context of well-being (e.g., health eating, exercise)
to reduce selection bias, as well as demand effects on self-report
outcome measures. The sleep-related components included in-
struction in (i) adolescent sleep needs and practices; (ii) conse-
quences of poor sleep practices; (iii) good sleep hygiene practic-
es; (iv) regularization of sleep/wake schedule and early morning
bright light exposure; (v) stimulus control therapy instructions;
and (vi) sleep-compatible cognitive and behavioral strategies.
Students were encouraged to use strategies to improve sleep-
onset insomnia,'*'® delayed sleep timing,'*'7 anxious thoughts at
bedtime," and general sleep hygiene.'* CAU students continued
with their regular classes. Once all follow-up data were collected,
a program debriefing was held for all classes (i.e., program and
CAU). Program attendance rates were high (of students that pro-
vided data, 82.9% attended all 4 classes, 12.2% missed 1 session,
4.9% missed 2 sessions). The program was conducted in March-
April 2007; follow-up data collection occurred in May 2007.

Measures

On-Line Program Outcome Measures

A online questionnaire battery comprised of a Sleep Patterns
Questionnaire,*® the Pediatric Daytime Sleepiness Scale,** and the
Depression Anxiety Stress Scale (short form)* was completed by
adolescents. Students were asked a variety of questions relating
to their sleep practices over the preceding 7-day period, including
their typical go to bed time (GTB), sleep onset latency (SOL),
total sleep time (TST), and out of bed time (OOB), for both the
school week (Sunday to Thursday) and the weekend (Friday and
Saturday). Sleep onset latencies > 30 min were classified as prob-
lematic.* Daytime sleepiness was measured via the Paediatric
Daytime Sleepiness Scale (PDSS).** The PDSS has eight items
targeting aspects of daytime sleepiness pertinent to adolescents
(e.g., How ofien do you get sleepy or drowsy while doing your
homework?). Statements are rated on a 5-point Likert scale (0
= Never to 4 = Always), with higher scores indicating greater
daytime sleepiness. Excessive daytime sleepiness was defined as
a PDSS score > 20.* The PDSS demonstrated adequate internal
reliability in the present study (Cronbach a = 0.64). Depressed
mood was measured using the depression subscale of The De-
pression Anxiety Stress Scale-21 (DASS-21).* This is a reliable
and valid short form of the 42-item scale.’” The depression sub-
scale consists of seven statements (e.g., / couldnt seem to expe-
rience any positive feeling at all). Each statement is rated on a
4-point Likert scale as to how often the statement has applied to
the participant over the past week (0 = Did not apply to me at all
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Table 1—Adolescent Sleep Characteristics, Daytime Sleepiness and Depressed Mood for Program and Control Classes at Times 1 (Pre-
Program), 2 (Post-Program), and 3 (6-Week Follow-Up).

Program Control (CAU)
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
N=41 N=40 N=34 N=40 N=34 N=32
Sleep Measures
Total Sleep Time — school nights (h) 7.62 (1.0) 7.81 (1.0) 7.74 (1.0) 7.61 (0.9) 7.99 (0.8) 7.76 (0.7)
Sleep Onset Latency — school nights (min) 32.6(27.8) 31.8(30.2) 30.0(29.5) 413(34.6) 33.6(243) 37.5(29.4)
Discrepant School/Weekend Out of Bed (h) 291 (1.4) 2.51(1.3) 2.76 (1.0) 293 (1.4) 2.61(1.4) 2.54 (1.4)
Daytime Measures
PDSS 17.1 (4.7) 17.5 (4.4) 16.7 (5.1) 17.4 (4.6) 17.0 (4.5) 17.9 (4.7)
DASS21 — Depressed mood 7.7(7.3) 8.2 (6.8) 10.2 (7.8) 10.0 (9.0) 11.1(10.3) 12.3 (10.2)

Note: Data are descriptive statistics and therefore are not same as the adjusted means given in linear mixed modeling output; Untransformed

means provided for Total Sleep Time, Sleep Onset Latency, and Depressed mood to assist with interpretation.

to 3 = Applied to me very much). Higher scores indicate higher
levels of this mood state. The DASS-21 demonstrated good inter-
nal consistency in the present study (Cronbach o= 0.85). Overall,
online questionnaires have been shown to be comparable to pen-
and-paper versions,*® especially when researchers are present®® as
occurred in the present study.

In-Class Measures: Program Class Only

Students completed a brief 25-item quiz to assess their “well-
being” knowledge (which included 13 items assessing sleep
knowledge) during the first lesson of the program. Students
judged the statements as either true or false or don t know. Stu-
dents had no prior knowledge that they were going to undertake
the quiz at pre- or post-program, and thus did not practice for
the quiz on either occasion. Students were given feedback of
both their quiz results after follow-up data collection. In lesson
2, students in program classes completed a Behavior Intentions
Questionnaire (BIQ) developed for the present study. The BIQ
was based on the 5 stages of change as outlined in the Transthe-
oretical Model of Behavior Change.*® Adolescents were asked
to indicate their intention to change each of 6 target behaviors
using commitment language phrases statements that indicated
their level of commitment to behavioral change*' (0 = 7 don ¢
plan to, 1 = I want to, 2 = I need to, 3 = I will, 4 = I already
do, 5 = I tried to). Behavior items regarding sleep practices in-
cluded regularization of sleep routine (e.g., intention to “get up
at the same time everyday—even on weekends”’) among others.
This questionnaire was completed following the second lesson,
which encouraged students to make changes in line with their
personal needs during the coming week. Finally, students in the
program classes provided qualitative feedback on (1) their per-
ceived learning experiences, (2) most beneficial aspects of the
program, and (3) suggestions for future improvements of the
program. As class teachers were present during program classes
they also provided similar qualitative feedback.

Statistical Analyses

Of a possible 88 students, 5 were excluded from the final
sample because consent forms were not returned (Program:
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N=1, CAU: N=2) or because they did not complete pre-program
measures due to absence (Program: N=1, CAU: N=1). Prior to
analyses, data for all variables were inspected for missing val-
ues, normality, and outliers. As a result of data screening, the
data from one student in the program class were excluded from
analyses because scores on many items were significant outli-
ers, and data from a student in the control class were excluded
because the pattern of responses was considered unreliable. The
final sample consisted of 81 students (Program: N=41, CAU:
N=40). Three variables were significantly skewed (i.e., TST,
SOL, and depressed mood) and therefore required transforma-
tions (i.e., square root for SOL and depressed mood; reflected
square root for TST) before mixed-model analyses.*

All quantitative data analyses were conducted using the Sta-
tistical Package for the Social Sciences (SPSS v.15, SPSS Inc.,
Chicago, USA). Unpaired-samples 7-tests were used to investi-
gate baseline differences between the 2 groups, with differences
in results between the pre- and post-program quiz tested using
paired-samples #-tests. An alpha level of 0.05 was set. Effect
sizes using Cohen’s d were calculated and reported.” Linear
mixed-model analyses were used to analyze the 2 (group: Pro-
gram; CAU) x 3 (time: pre-program, post-program, 6-week
follow-up) mixed-model design. Mixed-model analyses have
the advantage of being able to handle missing data in a flexible
and robust manner.*** Therefore, all participants that provided
baseline data (regardless of missing data at one or more assess-
ment points) were included in the data analyses. Qualitative
program evaluation data were categorized by the researcher ac-
cording to emerging themes.*

RESULTS
Pre-Program Measures

Means and standard deviations (SD) for sleep, daytime
sleepiness, and mood for all students are presented in Table 1.
At baseline, 95% of the total sample reported at least one type
of sleep problem. Specifically, 60% reported a sleep onset la-
tency > 30 min, and 35% reported excessive daytime sleepi-
ness. More than half the sample (53%) reported insufficient
sleep on school nights ( < 8 h), with 78% students also reporting
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Figure 1—Graphic representation of the discrepancy between
school/weekend out of bed’ times by class and time for DST ado-
lescents only. Note: Means from linear mixed-model regression
(LMMR) analyses controlling for time 1 (baseline) means (i.e.,
LMMR equates baseline means, therefore means at all timepoints
will differ from means reported in Table 2). This figure is to dem-
onstrate the interaction between groups and over time. For means
derived from direct measurement, refer to Table 2.

discrepant out of bed times (school vs. weekend mornings; > 2
h). No significant differences were found at pre-program (Time
1) between classes on these target outcome variables.

A comparison of baseline scores for students identified with
DST yielded no significant differences between the program and
CAU groups on target outcome variables (all P > 0.05). Means
and SD scores for DST adolescents are found in Table 2.

Evaluation of Program Versus CAU on Sleep Parameters and
Mood

Linear mixed-model analyses revealed no significant inter-
actions (all 7' <0.60, all P > 0.44) or main effects for class (all
F <23, all P> 0.135) for all variables. Main effects for time
were also not significant (all 7' <2.44, all P>0.12).

For students identified with DST, the linear mixed-model
analyses revealed a significant “class” x “time” interaction for
“out of bed” time, F’ 1’23_27:8.56, P =0.008. There was a medium,
within-subjects effect on reducing the discrepancy between
school and weekend out of bed time for the program class (d =
0.65), compared to a negligible effect for the control class (d =
0.15) (Figure 1). At post-program there was a medium between-
subjects effect on this discrepancy (d = 0.36), however, both
groups came together at the 6-week follow-up (d = —0.05). All
other interaction and main effects were not significant (all ' <
2.56,all P>0.12).

Program Group “In Class” Analyses

There was a statistically significant increase in the total num-
ber of correct answers to sleep-related items from pre-program
(M =7.21, SD =1.80) to post-program [M = 8.52, SD = 1.60],
t,,=3.45,P=0.001. From the Behavioral Intentions Question-
naire, adolescents in the program class indicated that although
keen to increase total sleep time to 9 hours (e.g., “I don’t plan
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to” = 2.6%, vs. “I need to” = 40.5%, “I will” = 16.7%), many
students were not keen to regularize weekend wake up times (“I
don’t plan to” = 34.2%), or utilize morning bright light expo-
sure (“I don’t plan to” = 31.6%). In comparison, students were
far more committed to improving other aspects of well-being
(e.g., exercise and healthy eating; “I don’t plan to” = 5.3%, “I
need to” =26.3%, “I will” = 23.7%)).

Program Feedback

Students were asked to provide qualitative feedback follow-
ing the program on what they had learned. A large proportion
(41.9%) reported having learned sleep-related aspects of the
course as their primary outcome (e.g., “I knew sleep was im-
portant; but I value it more now and think it is just as impor-
tant as diet and exercise ”). A small group (9.3%) indicated they
learned strategies that could be applied in their personal life to
improve their general well-being; 2 students (4.7%) reported
that, although they had learned strategies, there were impedi-
ments such as low motivation to applying their learning (e.g.,
“About how I need to improve on my current life style but I
can’t be bothered ”).

Students were also asked to report the aspects of the program
they had found most beneficial. Nearly a quarter of students
(23.3%) reported that information relating to sleep needs of
adolescents had been most beneficial (“Probably the bit about
what happens to the brain and the body when you don’t get
enough sleep as it made me wonder what would happen to my
own body if I didn’t get enough sleep”), with 11.6% of stu-
dents reporting that learning the benefits of sleeping 9 hours per
night had been most useful. Encouragingly, 14% of students
indicated that behavioral suggestions to improve their sleep
had been helpful and applied in some way during the program
(e.g., “I definitely tried to improve my sleeping patterns over
the past few weeks. On nights that I could, I would go to bed
at 11 and actually fall asleep within half an hour. I also tried
taking ‘power naps’ instead of my usual 3-hour naps. I liked
these and I think I may continue to do them.”). In addition to the
students above, 9.3% students endorsed all aspects of the sleep-
related program. Some students (14%) reported finding none
of the sleep-related content beneficial (e.g., “I can’t change
sleep patterns and go to school and work and study at the same
time”), and 7% of students indicated that sleep content of the
program was not applicable to them because they did not have
sleep problems.

Finally, students were offered an opportunity to provide sug-
gestions for future improvements to the program. While a third
of students provided no suggestions, other students’ suggestions
were generally classified under 2 main themes. A quarter of stu-
dents indicated that they would have preferred more interactive
class activities and hands-on tasks to increase the level of inter-
est during lessons, and approximately 10% reported that they
would have found out-of-class activities (e.g., set homework)
useful in applying new information into their life.

Teacher Feedback

Class teachers’ feedback echoed student feedback that more
hands-on activities would have enhanced learning, and that

School-Based Adolescent Sleep Intervention—Moseley and Gradisar



Table 2—Delayed Sleep Timing (DST) Adolescents’ Sleep Characteristics, Daytime Sleepiness and Depressed Mood for Program and Control
Classes at Times 1 (Pre-Program), 2 (Post-Program), and 3 (6-Week Follow-Up).

Latency, and Depressed Mood to assist with interpretation.

Program Control (CAU)
Time 1 Time 2 Time 3 Time 1 Time 2 Time 3
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
N=21 N=21 N=17 N=15 N=12 N=13
Sleep Measures
Total Sleep Time — school nights (h) 6.89 (0.8) 7.30 (1.0) 7.13 (0.9) 6.93 (0.9) 7.39 (0.7) 7.56 (0.6)
Sleep Onset Latency — school nights (min) 42.9(35.0) 379(39.0) 39.7(38.6) 48.0(43.6) 36.3(25.2) 35.0(28.8)
Discrepant School/Weekend Out of Bed® (h) 3.50(0.8) 297(1.2) 2.89 (1.1) 391 (1.1 342 (1.5) 2.83 (1.6)
Daytime Measures
PDSS 17.9 (4.4) 19.0 (4.2) 17.5 (5.7) 18.0 (4.7) 17.8 (4.0) 18.8 (4.3)
DASS21 — Depressed mood 9.1 (8.0) 10.0 (7.7) 12.9 (7.3) 12.0 (10.5) 142 (11.8)  13.9(10.7)

Note: Alphabetical superscript indicates significant interaction effect for: *Class*Time; Data are descriptive statistics and therefore are not
same as the adjusted means given in linear mixed modeling output; Untransformed means provided for Total Sleep Time, Sleep Onset

more formal follow-up of implementation of strategies during
the previous week would have enhanced participants’ motiva-
tion to try recommended strategies, particularly those that re-
lated to increasing average sleep on school night. One teacher
expressed the view that instruction of the program had benefited
by being given by a trained teacher and indicated that the com-
plexity of conducting clinical research as well as teaching the
classes with senior students required the organizational skills of
an experienced teacher. Given their concerns that their students
were often sleepy in class, both teachers were very enthusiastic
about the need for such programs for senior students.

DISCUSSION

The present study was the first to use a school-based sleep
intervention with a cognitive-behavior framework to improve
adolescents’ sleep problems, and it was the first to use a con-
trolled design with long-term follow-up. In contrast to previous
school-based studies,**?¢ sleep knowledge was also assessed
pre- and post-program for intervention classes with an increase
in sleep knowledge observed. The program also resulted in a
behavioral change—specifically by improving adolescents’ out
of bedtimes at post-program for those with a delayed sleep tim-
ing (DST).

Baseline data indicated that sleep problems were prevalent
among this sample of Australian adolescents (15 to 17 years).
Pre-program sleep measures showed that, like their North
American counterparts,” a sizable proportion of the adolescents
in this sample reported excessive daytime sleepiness (34.6%).
This is not surprising, as more than 50% of students reported
difficulty getting to sleep and insufficient sleep on school nights,
and more than 75% of the sample slept in on weekend mornings
(>2h) as a way to compensate for reduced school night sleep.
These results tend to confirm that Australian adolescents’ sleep
practices reflect those of their peers across the world,' support-
ing the need for sleep education programs.

Unlike previous attempts of engaging adolescents in group
therapy for sleep problems,'? the present study had a consider-
ably higher retention rate (83% vs. 42%). The program enabled
students to increase their knowledge about relevant sleep-re-
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lated information. This is consistent with the observation by
Tobler?® that prevention programs are often successful in im-
proving knowledge. Students were not aware that they would
be retested at the end of the program, suggesting their increase
in knowledge reflects internalization of program content rather
than rote learning for testing purposes. However, it must be
noted that changes in sleep knowledge were not controlled for
(i.e., the control class did not do the quiz). Therefore we cannot
completely exclude alternative explanations (e.g., practice ef-
fects) for the increase in sleep knowledge. Future evaluations of
controlled school-based interventions should assess the knowl-
edge of control classes.

The present study found that the school-based sleep inter-
vention resulted in a behavioral change, with a significantly
reduced discrepancy between school week and weekend out of
bed times (30 min) at post-program for adolescents with DST.
The regularization of out of bed times is viewed as a healthy
sleep behavior, being incorporated in both sleep hygiene and
stimulus control instructions.'*'>!® Sleeping-in on weekends
contributes to a delay in the circadian sleep rhythm,*® and this
can lead to insufficient sleep on school nights due to a late sleep
onset and forced early morning awakening. Thus, the simple
behavioral strategy of regularizing bedtimes could be a key
technique to alleviating adolescent sleep problems. However,
despite this statistically significant effect, there was no im-
pact on other sleep or daytime parameters (e.g., TST; daytime
sleepiness, depressed mood), and the effect disappeared by the
6-week follow-up. It is also worth noting that the control class
improved their out of bed times over the course of data collec-
tion, highlighting the importance of using control classes when
evaluating school-based interventions. Finally, although the re-
duction in discrepant out of bed times was statistically signifi-
cant, it was not clinically significant, with the mean discrepancy
(2.97 h) still well above the cut-off of 2 h.%° Despite the limita-
tions of these findings, the potential for school-based sleep in-
terventions still remain, given qualitative information gleaned
in the present study (e.g., behavioral intentions to change, stu-
dent and teacher feedback).

Interestingly, results from the Behavior Intentions Question-
naire indicated that many students wanted more sleep, but they
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were honest in stating that they did not want to change their
weekend and school morning behavior to do this. In fact, their
responses would suggest that they were not convinced by the
program that the behavioral strategies provided (e.g., get up
same time every day) would result in more school night sleep.
This suggests there was no need to disguise the sleep content
with well-being information in order to reduce demand charac-
teristics on self-reported outcome measures. Instead, non-sleep
content could have been replaced with extra sleep content spe-
cifically intended to provide more convincing information to
motivate adolescents to change sleep behaviors (i.c., no sleep-
ing-in on weekends, and curtailing night time activities in order
to achieve more increased TST on school nights). This “dose”
increase in sleep education could lead to a greater statistical and
clinical effect on target sleep parameters. Thus, it will be im-
portant to develop ways of increasing motivation as a primary
learning objective in future curriculum development,® given
that these behaviors are unpopular to adolescents.

Nearly a quarter of students suggested that the program
needed to incorporate more opportunities for interactive learn-
ing experiences,”® suggesting there was still room to engage
students further in their learning. Suggestions included hands-
on class activities and the use of set homework to transfer
knowledge into practice. Feedback from teachers supported
this view. Such activities could increase motivation to change
for adolescents, thus increasing the likelihood of improving
and maintaining healthier sleep patterns. Future studies would
also be enhanced by using sleep diaries that require students to
monitor their sleep over a 7-day period. In the present study,
students were asked to reflect back on their sleep practice over
the preceding school week and weekend. While this had the
advantage of being a relatively simple way of capturing their
average school night and weekend sleep, students may have
inadvertently made errors in reporting their sleep practices. A
sleep diary completed each morning would improve accuracy
in student reports of their sleep practices,*® and have the added
advantage of providing useful information to students about
their sleep needs to guide and motivate them to make changes
to their sleep routine during and after the sleep intervention pro-
gram.

Conclusion

The present study demonstrated an increase in sleep knowl-
edge and a subsequent change in sleep behavior (i.e., improving
out of bed times) for adolescents with delayed sleep timing.
Given this effect was not maintained in the long-term, the quan-
titative and qualitative findings from the present study suggest
future school-based sleep interventions need (i) not be overly
concerned about demand effects on sleep measures, and thus
concentrate solely on sleep education, (ii) to motivate ado-
lescents to make simple behavioral changes, rather than learn
more complex techniques (i.e., cognitive strategies), (iii) to
use teachers to deliver more interactive, “hands-on” exercises,
and (iv) to evaluate programs with control classes and follow-
ups. Nonetheless, school-based sleep programs are a promis-
ing model for intervention for adolescent sleep problems given
their high retention rate, cost-effectiveness, and potential for
promoting healthy sleep knowledge and practice.
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APPENDIX 1

Overview of Adolescent Well-Being: Day and Night Education
Program

Pre-Program Measures: On-line Questionnaires

Lesson 1—Well-Being in Adolescence: Making good choices
day and night

Objectives:

to provide information about developmental trends in ado-
lescent well-being

to inform students of factors that compromise well-being,
including inadequate sleep

SLEEP, Vol. 32, No. 3, 2009

Lesson Content

Defining ‘well-being’

Positive well-being in adolescence

Risk factors to adolescent well being

Developmental trends in adolescence: regarding diet, exer-
cise, sleep, mood

Promoting well-being — impact of balance in diet, exercise,
and sleep on well-being

Strategies

Class discussions: peer reflection
Personal reflection: contemplation of personal changes that
may increase well-being
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Lesson 2—Enhancing Well-Being: Things to do both day and
night

Objectives:

e to provide behavioral strategies that enhance student well-
being.

e to encourage students to make behavioral changes in line
with their personal needs.

Lesson Content

*  Benefits of exercise, healthy diet and sleep on well-being

e Information regarding human sleep cycle, circadian
rhythms, adolescent sleep needs and impact of sleep de-
privation

Strategies

e Daytime choices: outlining behaviors that can improve
well-being including regular exercise, healthy food choic-
es, reducing caffeine intake, cutting out naps.

e Nightime choices: outlining behaviors that can improve
well-being including increasing total sleep time to average
9 hours, regularizing sleep schedule across whole week,
using good sleep hygiene practices, also providing tips for
sleep onset insomnia including stimulus control instruc-
tions and early morning bright light exposure.

*  Questionnaire: measuring personal commitment to chang-
ing any of 6 specific target behaviors including sleep spe-
cific items, increasing total sleep time to average 9 hours
and regularizing sleep schedule across whole week.

*  Personal Action: promoting change in behavior in line with
responses

Lesson 3—Thinking Well: Ways of thinking that improve well-
being

Objectives:

e to highlight the role thinking plays in determining mood
and well-being.

e to learn to identify and challenge unhelpful thinking styles
in order to facilitate improved well-being and commitment
to positive lifestyle changes.

Content

e Common thinking errors: outlining thinking errors that im-
pact on mood and behavior (e.g., black and white thinking,
filtering etc.)

e Identifying common thinking errors: using scenarios and
role plays

e Challenging thinking errors: benefits in changing unhelp-
ful thinking on mood and behavior
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Strategies

* Role plays and scenarios: to highlight effects of unhelpful
thinking

*  Small group discussion: peer reflection

»  Cognitive challenging: using ABCDE analysis worksheet

e Personal Action: encouraging continued change in behav-
ior and thoughts in order to maintain improvements in
well-being

Lesson 4—Staying Well: Maintaining Well-Being during Senior
School

Objectives:

e toreview learning from Lessons 1 to 3

* to provide additional strategies (study skills, goal-setting)
to assist students maintain well being in the longer term.

e to provide opportunity for students to set personal short-
term and longer-term goals.

Content

e Study skills: outlining methods to improve personal orga-
nization including time management tips, procrastination
‘busters’ and study skills hints

* Balance: revision of benefits of maintaining regular ex-
ercise, healthy eating, good sleep practices, and helpful
thinking throughout senior secondary school and particu-
larly in times of academic stress

*  Goal setting: introduction of goal setting principles in or-
der to stay focused on short, mid and long term goals

Strategies

*  Goal setting activity: setting personal short-term goals and
developing a plan of action

*  Revision of Daytime and Nighttime choices: see Lesson 2

e Personal Action: committing to maintenance of changes in
behavior and/or thoughts as commenced during program in
order to maintain improved well-being

e Learning and applying ‘Take Home’ message —

Be Active-Stay organized- Eat well-Sleep right-Change unhelp-
ful thoughts-Keep it balanced

Post Program Measures: On-line Questionnaires

Program Classes also: Program Evaluation and Quiz

Follow-up Measures: On-line Questionnaires

Debrief Lesson
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