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Study Objectives: To determine the proportion of adolescents whose bedtime is set by their parents and to evaluate whether parent-set bedtimes
are associated with earlier bedtimes, more sleep, and better daytime functioning.

Participants: 385 adolescents aged 13-18 years (mean = 15.6, SD = 0.95; 60% male) from 8 socioeconomically diverse schools in South Australia.
Measurements & Methods: Adolescents completed the School Sleep Habits Survey during class time and then completed an 8-day Sleep Diary.
The Flinders Fatigue Scale was completed on the final day of the study.

Results: 17.5% of adolescents reported a parent-set bedtime as the main factor determining their bedtime on school nights. Compared to adoles-
cents without parent-set bedtimes, those with parent-set bedtimes had earlier bedtimes, obtained more sleep, and experienced improved daytime
wakefulness and less fatigue. They did not differ significantly in terms of time taken to fall asleep. When parent-set bedtimes were removed on
weekends, sleep patterns did not significantly differ between groups.

Conclusions: Significant personal and public health issues, such as depression and accidental injury and mortality, are associated with insufficient
sleep. Converging biological and psychosocial factors mean that adolescence is a period of heightened risk. Parent-set bedtimes offer promise as

a simple and easily translatable means for parents to improve the sleep and daytime functioning of their teens.
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INTRODUCTION

Many adolescents obtain insufficient sleep to maintain optimal
functioning during the day.' Insufficient sleep during adolescence
has been associated with sleepiness and fatigue, poor academic
outcomes, and risk of depression and anxiety.”® Numerous bio-
logical and psychosocial factors emerge during adolescence push-
ing bedtimes later into the evening; however, sleep is curtailed
by the need to get up for school.” Psychosocial factors associ-
ated with later bedtimes and insufficient sleep include increased
academic workload, increased part-time employment, and use of
technology, particularly in the bedroom.'*!¢ Biological factors in-
clude the puberty-related delay of the circadian body clock and
reduced homeostatic sleep drive at bedtime.'”'® These factors are
all conducive to longer periods of evening wakefulness.

Although risk factors for insufficient sleep and associated
negative sequelae have been identified, there remains a pau-
city of research into protective factors. Parental involvement in
regulating adolescent sleep schedules may be one such factor.
While the maintenance of parental involvement in adolescents’
sleep has support,'® comparison of the impact upon sleep when
bedtimes are set by parents compared to self-selected bedtimes
is lacking. Research has revealed as children get older, fewer
parents set limits around their bedtime."" Such practice was as-
sociated with a decline in total sleep time, though this associa-
tion may result from uncontrolled covariants, such as general
parent limit setting and children’s age.
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Gangwisch and colleagues recently examined timing of par-
ent-set bedtimes in a nationally representative U.S. sample of
15,659 adolescents in grades 7-12.%° They found that adoles-
cents with later (after 12 midnight) or no parent-set bedtimes
were 24% more likely to suffer from depression and were 20%
more likely to have reported suicidal ideation in the past year
than adolescents with parent-set bedtimes before 10 pm. The
authors argue that the relationship between parent-set bedtimes
and risk of depression and suicidal ideation is likely to be medi-
ated by decreased sleep duration and the perception of getting
insufficient sleep.

The current study seeks to extend this work, which is an
important and timely topic of research. While depression and
suicidal ideation are significant and important public health
concerns, this study focused upon the general day-to-day func-
tioning of adolescents. Specifically, alertness and fatigue of
adolescents with parent-set bedtimes were compared to those
without. To avoid any social desirability responding that may
occur when asking parents about their involvement (or lack
thereof) in setting the teens’ bedtime, adolescent report was
used to identify the main factor determining bedtime on school
nights. Lastly, this study measured sleep parameters using an
8-day sleep diary. This offered greater validity as a measure of
teens’ sleep patterns than survey report, as it is less likely to be
sensitive to recall bias than retrospective survey.?!

We hypothesized that adolescents with parent-set bedtimes
would have earlier bedtimes than those who did not, and that
they would obtain more sleep and experience less daytime
sleepiness and fatigue. One concern with externally determined
bedtimes is that adolescents may attempt to initiate sleep before
they are physiologically ready, thus taking longer to fall asleep
and heightening the risk of sleep-onset insomnia. Thus, we also
assessed whether parental-set bedtimes were associated with
longer sleep onset latencies.
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Figure 1—The percentage of adolescents with a parent-set bedtime from
ages 13 to 18 years.

METHODS

Participants

Participants were 385 adolescents (60% male) recruited from
8 socioeconomically diverse high schools in South Australia.
Schools were selected using stratified random sampling. This
was achieved by ranking schools according to the percentage
of students receiving a State government benefit to assist low-
income families with education costs. The ranked list was then
divided into 8 strata, with one school being randomly selected
per octile. One class in each of Years 9, 10, and 11 participated
per school. Student age ranged from 13 to 18 years (M = 15.6,
SD = 0.95). Seventy-seven percent of participants resided with
2 parents. Response rate was 84%. Informed consent was ob-
tained from the adolescent, a parent/guardian and the school
principals. The Flinders University Social and Behavioural Re-
search Ethics Committee and the Department of Education and
Children’s Services of South Australia approved the study. Par-
ticipants were reimbursed for their time with a $40 gift voucher.

Measures

Parent-set bedtime and maintenance of wakefulness dur-
ing daily activities, were assessed using items in the School
Sleep Habits Survey (SSHS).?> The SSHS is one of the most
widely used survey tools in adolescent sleep. Parent-set bed-
times were assessed using the item “What is the main reason
that you usually go to bed on school days? (pick one).” Eight
possible responses were available, including “My parents have
set my bedtime,” “I feel sleepy,” and “I finish my homework,”
and “Other (please describe).” All responses other than “My
parents have set my bedtime” were combined to form a dichoto-
mous variable. While factors determining bedtime such as, “/
finish my homework,” or “I feel sleepy,” do not preclude some
parental influence, our focal interest was in determining the pri-
mary factor regulating bedtime.

The maintenance of wakefulness scale?® asks adolescents
whether they have struggled to stay awake or fallen asleep
in the last 2 weeks during 13 daily activities, including while
watching television or while in a class at school. As the majori-
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ty of our sample was aged under 16 (the minimum legal driving
age), the question referring to driving was excluded from these
analyses. Item responses range from 0 (No) to 3 (Both struggled
to stay awake and fallen asleep). Total scores could range from
0 to 36, with higher scores indicating more difficulty maintain-
ing wakefulness (i.c., greater daytime sleepiness). Cronbach o
for this sample was 0.77.

An 8-day sleep diary was used to collect information on dai-
ly bedtime, sleep onset latency, and total sleep time. Data from
school night variables were used in this study. While data were
collected on weekend sleep patterns, the proportion of adoles-
cents reporting a weekend parent-set bedtime (< 2%) was too
small to support analysis.

The Flinders Fatigue Scale (FFS)* is a 7-item scale that asks
about the experience of fatigue in the previous 2 weeks. The
FFS consists of questions, such as “Was fatigue a problem for
you?” and “How severe was the fatigue you experienced?” Re-
sponses range from 0 (Not at all) to 4 (Extremely). Total scores
could range from 0 to 30, with higher scores indicating higher
levels of fatigue. Cronbach o for the fatigue scale was 0.91 in
this sample.

Procedure

Participants completed the modified SSHS during school
class time. A Sleep Diary was completed for 8 days following
completion of the SHSS. During this time, participants tele-
phoned the Flinders University Sleep Laboratory morning and
night to record their bedtimes and wake times. These calls were
time and date stamped and served as a validity check, to ensure
that sleep diaries were completed twice daily, rather than retro-
spectively, when recall is likely to be impaired. On the last day
of the study, participants completed the Flinders Fatigue Scale.

Statistical Analyses

Adolescents whose parents set their bedtimes (N = 68)
were compared with adolescents without parent-set bedtimes
(N =310) using one-way ANOVAs. Where age or sex was sig-
nificantly related to the outcome variable, one-way ANCOVA,
with age and sex as covariates, was used. Sum of squares Il was
utilized to adjust for unequal sample size between groups.

RESULTS

Of adolescents studied, 17.5% reported a parent-set bedtime
on school nights. The proportion of boys (23%) who reported
a parent-set bedtime was significantly greater than the propor-
tion of girls (11%). Those reporting a parent-set bedtime were
also significantly younger. Figure 1 shows the steady decline in
the percentage of adolescents whose parents set their bedtime
from age 13 to 18 years. To examine any potentially confound-
ing demographic differences between groups, the proportion of
adolescents residing in a 2-parent household, maternal educa-
tion or full-time employment, paternal education or full-time
employment, and socioeconomic status, as measured by school
stratum, were examined. No differences were found on any of
these variables, all P > 0.05. To examine whether any differ-
ences in academic or extracurricular commitments occurred
between the groups, the number of hours spent per week on
homework, sports, or extracurricular activities were compared
on both school nights and weekends. The teens with parent-set
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bedtimes did not differ from those without on any of
these variables, all P > 0.05.

Results of inferential tests, together with descrip-
tive statistics, are presented in Table 1. ANCOVA

results, after adjusting for age and gender, showed nights M (SD)

that adolescents with a parent-set bedtime went to Yes No F value
bed significantly earlier, with bedtimes occurring Sex 75% male 55% male  X*-9.06™
an average of 23 minutes earlier. This group also Age 15.2 years (0.85) 15.6 years (0.97)  10.73**
obtained an average of 19 minutes extra sleep per Bedtime on school nights (Diary) ~ 10:10 pm (0.11)> 10:33 pm (0.05)  8.92**
school night. While this increase in sleep quantity Sleep on school nights (Diary) 8h 32m( 17 8h 13m( 3) 5.94*
was fairly modest, it was nonetheless associated with Fatigue (FFS) 4(0.7) A1(03)  12.04*
improvements in daytime functioning. Students with Maintaining wakefulness (SSHS) 2(0.5) 6(02)  21.37
parent-set bedtimes reported less fatigue and had less SOL on school nights (Diary) 20m (15) 19m (16) 159
trouble maintaining wakefulness during daily activi- Bedtime on weekends (Diary) 11:44 pm (0.18)¢ 11:40 pm (0.08)  0.07
ties. No significant differences were found between Sleep on weekends (Diary) 8h 45m (10.4F  8h 39m (4.9) 028

groups for the time taken to fall asleep, indicating
that parent-set bedtimes were not associated with
increased risk of prolonged sleep latencies and pos-
sible sleep-onset insomnia.

Table 1—Descriptive and inferential statistics comparing those with a parent-set
bedtime to those without on sleep and daytime functioning

*P < 0.05 *P < 0.01 **P < 0.001. 2Estimated marginal means and standard error,
adjusting for the effect of age and sex.

Parent-set bedtime on school

To further strengthen these findings, group differ-

ences on weekend bedtimes and total sleep times were exam-
ined, comparing those who had a parent-set bedtime on school
nights to those who did not. Because fewer than 2% of the sam-
ple reported a parent-set bedtime on weekends, this enabled us
to examine the effect of removing parent limit setting. If, as
we hypothesized, parent limit setting was putting the brakes on
later bedtimes and the truncation of sleep, we would expect to
find no significant differences between the 2 groups on week-
ends, when this restraint was removed. After excluding those
participants who had a parent-set bedtime on weekends (N =7),
no significant differences were found for either weekend bed-
time or weekend total sleep time.

DISCUSSION

Adolescents with parent-set bedtimes on school nights
reported earlier bedtimes on school nights, more sleep on
school nights, less fatigue, and had less trouble maintaining
wakefulness. These results are consistent with the findings of
Gangwisch and colleagues,” who found that earlier parent-
set bedtimes were associated with earlier bedtimes and more
sleep, as well as a lower risk of depression and suicidal ideation
than parent-set bedtimes that were either late or non-existent.
In this study, parent-set bedtimes were determined by parents’
response to the question, “What time does {name} have to go
to bed on weeknights?” This phrasing may introduce not only
social desirability responding, with parents wanting to present
themselves in a positive light, but also general response bias
because of the implicit assumption that the adolescent has a
parent-set bedtime, thus leading the parent to give a compliant
response. This may explain why the proportion of adolescents
with a parent-set bedtime is substantially higher in the Gang-
wisch study (over 75%) than in another large-scale study, in
which the adolescents themselves reported only 5.1% as having
a parent-set bedtime.” Thus, this method enables the collection
of information from the adolescents themselves about exactly
what (or who) is determining their bedtimes on school nights.

To the authors’ knowledge, this is the first study to compare
the sleep and daytime functioning in adolescents with parent-set
bedtimes to those without. Participants were adolescents across
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the socioeconomic spectrum who completed an 8-day sleep
diary, both of which are strengths of the study. The findings
support the potential protective benefit of parent limit-setting
around bedtimes for adolescents. Due to the cross-sectional na-
ture of the study, we could not determine causation or rule out
other potential explanations for these findings. It is possible that
parents involved in regulating the sleep of their adolescents are
more likely to be involved in establishing and helping to main-
tain good sleep hygiene for the adolescent. They may also be
more involved in the lives of their adolescent and apply greater
limit setting, generally. However, the finding that differences
in sleep parameters disappear on weekends (when parental in-
volvement in sleep is withdrawn) strengthens the argument that
parent limit setting is responsible for the school night differ-
ences. If other confounding factors between the groups were
responsible for these school-night results, we would expect that
they would operate similarly across weekends to maintain these
differences. These findings suggest that both groups may have
had similar sleep patterns if parents in the parent-set bedtime
group had not been involved in setting bedtimes. So the school
night differences arose, not from intrinsic differences in sleep
between the groups, but from parental involvement. Previous
studies using polysomnography or actigraphy provide support
for the notion that adolescents obtain more sleep when given
the opportunity through earlier bedtimes.>* Sadeh and col-
leagues randomly allocated 77 children, aged 9 to 12 years, to
either three nights of sleep restriction or three nights of sleep
extension. Children in the sleep extension group obtained 35
minutes more sleep per night than their usual amount, which
led to improvements in neurobehavioral performance. The re-
searchers remarked that even modest increases in sleep across
three nights led to demonstrable benefits. These experimental
studies provide support for the idea that earlier bedtimes enable
more sleep, irrespective of differing demographic and family
factors, and that even small increases in nighttime sleep have
positive benefits for children and adolescents in terms of their
feeling and functioning.

The benefits of small, but regular, increases in sleep may take
on an even greater importance in populations where adoles-

Parent-Set Bedtimes and Daytime Functioning in Adolescents—Short et al



cents’ sleep is more restricted. On average, the Australian ado-
lescents in this study obtain more sleep than many adolescents
worldwide.”” The study by Gangwisch and colleagues revealed
that adolescents with an earlier parent-set bedtime obtained an
extra 40 minutes of sleep on school nights and had reduced risk
of depression and suicidal ideation. Of interest, the “low-risk”
adolescents in the Gangwisch study were obtaining almost the
same amount of sleep per night (8h 10m) as the “higher-risk”
adolescents in the present study (8h 13m), who did not have
a parent-set bedtime and reported less sleep and poorer day-
time functioning. While the 19 extra minutes of sleep per night
gained by adolescents in this study may seem small, the cumu-
lative effect of this extra sleep was associated with improved
daytime functioning and may have further reaching effects in
terms of improved emotional regulation and reduced risk of
psychopathology. Further research could strengthen these find-
ings by gathering daily reports of the main factor determining
each bedtime and validating these findings with objective mea-
sures of sleep.

Numerous risk factors serve to push adolescent bedtimes
later and shorten sleep. Parent limit-setting may be one simple
way to counter these factors and protect sleep, with possible
benefits for improved daytime functioning. Adolescents face
a multitude of important developmental tasks. These include
managing more mature social and intimate relationships, com-
pleting secondary school education, and learning to drive. Con-
sidering the important “flow-on” effects of insufficient sleep
and impaired daytime functioning, including poor emotional
regulation, diminished school performance and increased risk
of sleep related accidents,>**?* parental involvement in the
sleep of adolescents takes on added importance.
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