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Background: In research and clinical contexts, parent reports are often used to gain informa-
tion about the sleep patterns of their adolescents; however, the degree of concordance between
parent reports and adolescent-derived measures is unclear. The present study compares parent
estimates of adolescent sleep patterns with adolescent self-reports from surveys and sleep
diaries, together with actigraphy.

Methods: A total of 308 adolescents (59% male) aged 13—17 years completed a school sleep
habits survey during class time at school, followed by a 7-day sleep diary and wrist actigraphy.
Parents completed the Sleep, Medical, Education and Family History Survey.

Results: Parents reported an idealized version of their adolescent’s sleep, estimating signifi-
cantly earlier bedtimes on both school nights and weekends, significantly later wake times on
weekends, and significantly more sleep than either the adolescent self-reported survey, sleep
diary, or actigraphic estimates.

Conclusion: Parent reports indicate that the adolescent averages a near-optimal amount
of sleep on school nights and a more than optimal amount of sleep on weekends. However,
adolescent-derived averages indicate patterns of greater sleep restriction. These results illustrate
the importance of using adolescent-derived estimates of sleep patterns in this age group and the
importance of sleep education for both adolescents and their parents.
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Introduction

Adolescent sleep patterns are measured in different ways. Many studies have relied
upon survey data to estimate adolescent sleep patterns, either using parent report,'-
adolescent self-report surveys, or sleep diaries,” but fewer have utilized actigraphic
estimates of sleep.® There is some uncertainty around the differences in results obtained
by these different methods,”® and around parent reporting in particular.'” One study
found that parents of children aged 3—10 years overestimated their child’s sleep by an
average of one hour and 53 minutes per night, compared with concurrently recorded
actigraphic estimates.'® Parents may be susceptible to socially desirable responding
when estimating the sleep patterns of their child.!! Further, parent reports of their
adolescent’s sleep may align more closely with the time that adolescents spend in their
bedroom at night, because parents are not aware of the length of time spent awake
after lights out. Given the many biopsychosocial factors which predispose adolescents
to later sleep-onset times (such as circadian phase delay, changes in accumulation of
homeostatic sleep pressure, and increased academic and social responsibilities), plus
the propensity for adolescents to access computers, mobile phones, and music players
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after bedtime, parents may not be in a position to provide
accurate estimates of sleep.'>!* An exception to this may be
wake times, as parents of adolescents become less involved
in regulating bedtimes but more involved in waking them
in the morning.'

This is a concern that has substantial ramifications in both
clinical and research settings. If parents are not able to describe
their adolescent’s sleep patterns accurately, it calls into question
previous research which has used this methodology. In addition,
if parents do not have an accurate estimation of their teen’s sleep,
especially if they overestimate their sleep, they may not be aware
of problematic levels of restricted sleep and so may not provide
the support required to address this. To address this concern, the
present study compared adolescent survey, sleep diary, and acti-
graphic estimates of sleep and time in bed with parent-reported
sleep. Consistent with the findings of Dayyat et al'® among
children aged 3—10 years, it is hypothesized that parent reports
will significantly overestimate sleep duration compared with
adolescent-derived estimates and actigraphy. It is also hypoth-
esized that parents will significantly underestimate the lateness
of adolescent bedtimes, but there will be no significant differ-
ence between parent and adolescent reports of wake times.
The present study extends the previous work by including
adolescent-reported survey and sleep diary data in addition
to actigraphy.

Materials and methods

Participants

In total, 308 adolescents of mean age 15.6 £0.94 (range 13-17)
years (59% male) with a parent or caregiver (77.2% mothers,
18.9% fathers, and 3.9% another family members/caregivers)
participated in this study. Participants were drawn from
eight high schools in South Australia and were in years 9,
10, and 11. Mean school start time was 8:32 am (standard
deviation 0.28 hours). The study had no exclusion criteria,
and adolescents were reimbursed for their time with a $40 gift
voucher. The Flinders University Social and Behavioral
Research Ethics Committee and the Department of Education
and Children’s Service approved this study.

Measures

Adolescents completed a modified Sleep Habits Survey'*
during class time at school. This survey contained items
relating to bedtime, wake time, and total sleep time for both
school nights and weekends. For the following week, they
completed a sleep diary morning and night, which asked
adolescents to record their daily bedtime, wake time, and
sleep duration. Adolescents were asked to fill out the sleep

diary just before they went to bed each night and as soon as
they woke in the morning. Adolescents indicated exact times
for all sleep variables.

In order to provide an objective measure of sleep, ado-
lescents wore MicroMini Motionlogger activity monitors
(Ambulatory Monitoring, Ardsley, NY, USA) on the non-
dominant wrist. Data were digitized in one-minute epochs
using zero crossing mode, with a sensitivity of 0.05 g, and
analyzed with Action W2 software using the Sadeh algorithm.
Diary data were used to define the scoring interval for sleep
according to the procedure outlined by Acebo et al.'> While
sleep onset is a biological state change that can be inferred
from actigraphic movement data, bedtime is a behavioral phe-
nomenon that cannot be captured by analysis of movement.
Unfortunately, the activity monitors used were not equipped
with an event marker function to capture bedtime. As such,
data regarding bedtime were collected from self-reported and
parent-reported surveys and sleep diaries only.

Parents completed the Sleep, Medical, Education and
Family History Survey developed by Carskadon et al at the
Sleep for Science research laboratory at Brown University
(Carskadon, unpublished data, 1999). In addition to demo-
graphic items, this tool contains questions about the time
when the adolescent went to bed and woke up on school
(Sunday to Thursday) nights and weekends (Friday and
Saturday nights).

Results
One-way repeated-measures analyses of variance with post
hoc comparisons were utilized to compare average values
of sleep parameters according to measurement mode, using
the Statistical Program for the Social Sciences version 20
(SPSS Inc, Chicago, IL, USA). Analyses of variance were
conducted separately for school nights and weekend nights
for each sleep parameter. Table 1 shows mean values for sleep
variables according to measurement mode (either actigraphy,
sleep diary, self-report survey, or parent report), together with
mean differences between parent reports and each measure
and the significance of any differences observed. Bonferroni
adjustments were made to allow for multiple comparisons.
The results of this study demonstrate significant and
substantial differences between the averages estimated by
actigraphy, sleep diary, and self-report of the adolescents
and those reported by parents. Parents reported that their
adolescents went to bed 14—18 minutes earlier and obtained
35-45 minutes more sleep on school nights compared with
adolescent-derived estimates. On weekends, parents reported
that their adolescents went to bed 18-35 minutes earlier,
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Parent reports of teen sleep

Table | Mean values for sleep parameters from parent report compared to wrist actigraphy, sleep diary, and self-report survey,

together with mean (tse) differences

Variable Parent Actigraphy Diary Survey

X X Diff (tse) P X Diff (+se) P* X Diff (tse) P*
School night
Sleep period 8h5Im  8h06mt 45m (2.92) <0.001 8hlém 35m(3.13) <0.001 8hI0Om 4Im(426) <0.00l
Bedtime 10:09 pm - - - 10:28 pm  —18 m (0.04) <0.001 1024pm —14m (0.04) <0.00I
Wake time ~ 6:57 am 7:03 am —6 m (0.04) ns 7:07 am —10 m (0.03) <0.001  6:54am -3m(0.02) ns
Weekends
Sleep period 10hOIm 8h29mf [1h32m(6.17) <000l 8h4lm [1h2Im (609 <0.00l 9h2Ilm 40m(6.72) <0.00l
Bedtime 1120pm - - - I1:38 pm  —18 m (0.07) <0.001 Il:54am -35m (0.07) <0.001
Wake time 9:16 am 8:26 am 51 m (0.09) <0.001 8:30am 47 m (0.08) <0.001 9:22am 6 m (0.08) ns

Notes: fActigraphic sleep period was calculated as the time elapsed from sleep onset to sleep offset; *bonferroni adjustment used to adjust for multiple comparisons.

and obtained 40-92 minutes more sleep per night than
adolescent-derived estimates. Parent wake time estimates on
school days were more similar to the reports derived from
their adolescents, with only sleep diary estimates being a
significant, but small, 10 minutes later than the parent report.
Unlike wake times on school mornings, parent estimates of
weekend sleep were more divergent, with parents estimating
wake times occurring 47-51 minutes later than adolescent
sleep diary and actigraphic estimates. The survey reported
that weekend wake times were not significantly different
from parent reports.

Discussion
How should we measure

adolescent sleep!?

To the authors’ knowledge, this is the first study to compare
parent reports of adolescent sleep with adolescent self-report,
sleep diary self-report, and actigraphy in typically develop-
ing adolescents. When comparing the different ways of col-
lecting data on adolescent sleep, significant differences in
results were obtained depending on the method used. Parents
reported a much more idealized sleep pattern, estimating
that their adolescent went to bed earlier and obtained more
sleep on both school nights and on weekends than did the
adolescent. These results are consistent with those found in
younger children.! While there were some significant dif-
ferences in school morning wake time estimates between
parent reports and actigraphic and sleep diary estimates,
these differences were small. Parents may be more accu-
rate in estimating their teens’ school morning wake times
compared with bedtimes because of the diminished parental
involvement in regulating adolescent bedtimes and increased
involvement in waking teens for school with increasing age.
On weekends, the difference between parent reports and sleep
diary and actigraphy was greater for wake time, with parents

overestimating wake times by 48—50 minutes. This finding
is unexpected, and inconsistent with previous findings.! It
may be that parents are less involved in adolescent wake
times on weekends when compared with school mornings,
and so are not able to provide accurate wake time estimates.'
In addition, adolescents are more likely to maintain quiet
wakefulness in the morning without disturbing their parent/s
than are younger children.

The differences between parent and adolescent and
actigraphic estimates of sleep are important, and show that
adolescent sleep is likely to be much more restricted than
their parents believe. In fact, parent reports reveal that they
believe their teens are obtaining a near-optimal amount of
sleep.® This is significant on two levels. The first important
implication of these findings regards the utility of parent
reports for sleep research. Previous studies that have utilized
parent reports to estimate sleep are called into question. At
the very least, it is likely that these reports overestimate sleep
and underestimate bedtimes. The present study provides sup-
port for the use of adolescent reports in preference to parent
reports of teen sleep. Secondly, it highlights the importance
of educating parents about teen sleep. It may be that because
teens are less visible than younger children after they go to
bed, parents assume that they are asleep, when in fact they
are likely to be awake. Particularly with the presence of a
wide array of electronic media in the bedroom and the bio-
logical propensity toward phase delay and wakefulness in the
evening, teens may quietly maintain wakefulness well into
the night without parental awareness.!”'® Parents can have an
important role in regulating the sleep patterns of adolescents,
with associated improvements in daytime functioning, but
are unlikely to act if they are not aware that their teens is not
obtaining sufficient sleep."

A strength of this study is the range of sleep measures
obtained, in particular sleep diary and actigraphy, in a
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relatively large sample of adolescents and parents. The
present study highlights the importance of relying upon
adolescent-derived estimates to obtain data on sleep patterns
in this age group. In addition, parent education is indicated
to enable parents to have a more accurate picture of their
adolescents’ sleep.
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