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Study Objectives: To investigate parental knowledge about adolescent sleep needs, and other beliefs that may inform their support for or objection to later 
school start times.
Methods: In 2014, we conducted a cross-sectional, Internet-based survey of a nationally representative sample of parents as part of the C.S. Mott Children’s 
Hospital National Poll on Children’s Health. Parents with teens aged 13–17 years reported their children’s sleep patterns and school schedules, and whether 
the parents supported later school start times (8:30 am or later). Responses associated with parental support of later school start times were examined with 
logistic regression analysis.
Results: Overall, 88% of parents reported school start times before 8:30 am, and served as the analysis sample (n = 554). In this group, 51% expressed 
support for later school start times. Support was associated with current school start times before 7:30 am (odds ratio [OR] = 3.1 [95% confidence interval (CI) 
1.2, 8.4]); parental opinion that their teen’s current school start time was “too early” (OR = 3.8 [1.8, 7.8]); and agreement with American Academy of Pediatrics 
recommendations about school start times (OR = 4.7 [2.2, 10.1]). Support also was associated with anticipation of improved school performance (OR = 3.0 
[1.5, 5.9]) or increased sleep duration (OR = 4.0 [1.8, 8.9]) with later school start times. Conversely, parents who anticipated too little time for after-school 
activities (OR = 0.5 [0.3, 0.9]) and need for different transportation plans (OR = 0.5 [0.2, 0.9]) were often less supportive.
Conclusions: Parental education about healthy sleep needs and anticipated health benefits may increase their support for later school start times. 
Educational efforts should also publicize the positive experiences of communities that have made this transition, with regard to limited adverse effect on after-
school activity schedules and transportation.
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INTRODUCTION

Adequate sleep is a major determinant of healthier, longer life 
and well-being across the lifespan.1 Sufficient sleep is particu-
larly important during human development and growth.2,3

Short sleep has been linked to several adverse outcomes, 
including reduced learning capacity and poor academic per-
formance4,5; impaired metabolism that may lead to weight 
gain, obesity and type 2 diabetes6–8; drowsy driving and motor 
vehicle accidents9,10; dysregulation of behavior, emotions and 
mood11,12; and substance use, anxiety, and depression.13,14

The average adolescent needs about 9 hours of sleep per 
night for optimal daytime function.15,16 However, at the onset of 
puberty, physiological changes tend to include a longer circa-
dian cycle and an approximate 2-hour delay in timing of sleep 
and wake. As a result, teens’ natural sleep preferences evolve 
toward 11:00 pm bedtimes and 8:00 am wake times.15,17 In addi-
tion to biological mechanisms, social and lifestyle factors such 
as heavy academic load, after-school activities or jobs, screen 
time, and caffeine consumption also contribute to adolescents’ 
later bedtimes.18–20 Because most adolescents in the United 
States start school before 8:30 am,21,22 it is not surprising that 
the average teen experiences a chronic sleep debt.23,24
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Numerous reports suggest that delaying school start time 
(SST) improves sleep patterns.25,26 Thus, in an effort to pro-
mote adolescent health, safety, and quality of life, in 2014 the 
American Academy of Pediatrics (AAP) published a policy 
statement that expressed full support for SSTs at 8:30 am or 
later.27 The American Academy of Sleep Medicine (AASM) 
also published a position statement that recommends later 
SSTs for high school students to improve their sleep health.28

BRIEF SUMMARY
Current Knowledge/Study Rationale: Despite recent evidence 
that links later school start times with improved sleep health among 
adolescents, most middle and high schools have current start times 
before 8:30 am. This study identifies potential facilitators and barriers 
to parental support for school start times at 8:30 am or later.
Study Impact: Results from this nationally representative survey of 
United States parents of adolescents suggest that education about 
medical recommendations in support of later school start times, 
anticipated effect on health, and performance benefits might improve 
support for adoption of recommended school start times. Efforts to 
publicize the positive experiences of communities that have made 
this transition, with regard to previously feared family scheduling and 
transportation challenges, may also prove helpful.



890Journal of Clinical Sleep Medicine, Vol. 13, No. 7, 2017

GL Dunietz, A Matos-Moreno, DC Singer, et al. Parent Opinions on Later School Start Times

To shift SSTs later in the morning will likely require support 
from parents, whose teens experience the negative consequences 
of sleep deprivation. Published literature has not reported well-
characterized parental attitudes, opinions, perceptions, or expe-
riences that may impede institution of later SSTs. Therefore, we 
aimed to (1) identify potential facilitators of, and barriers to, pa-
rental support for later SSTs, and (2) compare published recom-
mendations for teens’ sleep duration with parents’ opinions on 
sufficient sleep duration for their adolescents. Our hypotheses 
were that parental perception of adolescents’ sleep needs, as well 
as other identifiable and potentially modifiable factors, would 
show associations with failure to support later SSTs.

METHODS

Study Design
In November and December of 2014, we conducted a cross-
sectional, internet-based survey of a nationally representative 
sample of the United States population. The multipart survey 
included questions regarding medical marijuana, parental use 
of social media, health behavior, hospital satisfaction, and 
SSTs. This survey was conducted as part of the C.S. Mott Chil-
dren’s Hospital National Poll on Children’s Health (NPCH), a 
recurring online survey of parents and nonparents about issues 
related to children’s health in the United States.29 The NPCH 
has served as the data source for other national peer-reviewed 
studies about health-related issues for more than 9 years.29–31

The NPCH is designed by investigators at the University of 
Michigan and fielded by GfK Custom Research, LLC Group 
(GfK). Funding for the NPCH is provided by the University of 
Michigan Health System. The study was approved by the Uni-
versity of Michigan Medical School Institutional Review Board.

Study Population
The sample used for this study was drawn from GfK’s web-
enabled KnowledgePanel, which is composed of more than 
50,000 potential respondents in all 50 states and the District of 
Columbia. For individuals who agree to participate but do not 
have a computer or internet access, GfK supplies these items 
free of charge. Participants are assigned personal log-in infor-
mation to access surveys online and receive invitations to par-
ticipate in surveys via email. Incentive points (per survey and 
redeemable for cash, merchandise, gift cards, or game entries), 
are provided to respondents for survey completion. On aver-
age, panel members complete 2 to 3 surveys per month, with 
typical durations of 10 to 15 minutes per survey.

Probability-based sampling was used to recruit members 
into the KnowledgePanel to achieve representativeness. Panel 
members were initially contacted using a random-digit dial-
ing and address-based sampling method following the United 
States Postal Service’s Delivery Sequence files. Census blocks 
with high-density minority communities were oversampled 
and remaining census blocks were relatively undersampled. 
A unique random sample of participants was drawn from the 
larger panel of candidates for this study, with an oversample 
of KnowledgePanel households that had at least one child 
younger than 18 years. The survey was fielded by GfK during 

November 28, 2014–December 31, 2014, to 3,812 panel mem-
bers via email. The email notification contained a link that sent 
sampled individuals to the survey, without any cues about the 
specific content regarding SSTs. Reminders were sent after 
3 days to remaining nonresponding members of the sample. 
Only one adult per household was selected.

The resulting study sample in the NPCH is nationally represen-
tative of adults in the United States. Only parents or legal guard-
ians of teens 13 to 17 years old were asked questions about their 
adolescents’ sleep habits and SSTs. The survey included ques-
tions about parental concerns regarding changes in SSTs, support 
of the AAP guidelines related to SSTs, and benefits of later SSTs. 
At the end of the data collection, GfK sent deidentified survey 
and demographic data to the research team as an electronic file. 
Adjustments were applied to sampling weights to account for 
selection probability, nonresponse probability, and poststratifica-
tion. Poststratification weights were calculated to adjust for un-
dersampling and oversampling populations in the United States 
by comparing respondents’ demographic information (sex, race/
ethnicity, age, education, census region, and household income) 
with the United States Current Population Survey data.

Outcome and Predictor Variables
Data for all variables were collected through survey responses 
of the participants (see poll sleep questions in the supplemental 
material). Parental support for later SSTs, collected with a three-
category outcome, (“yes, regardless of the impact on school 
budget”; “yes, if does not impact the school budget”; “no”) 
was recoded to a binary (“yes/no”) outcome to ensure adequate 
power for comparisons. Three types of candidate predictor vari-
ables were used in the analyses: (1) demographic factors (parent 
age, adolescent age, race/ethnicity, education, household in-
come, household size, geographic region, school type); (2) sleep-
related predictors (current SSTs, parental opinion about SSTs of 
their teen, parental awareness of and agreement with AAP rec-
ommendation on later SSTs, adolescent sleep duration, parental 
opinion about sleep duration, teen adherence to bedtime sched-
ule, bedtime, and clock time their teen leaves for school); and 
(3) parental opinion about potential positive and negative effect 
of later SSTs. Assessed positive predictors of support for later 
SSTs included anticipated benefits such as: improved school 
performance, ability to obtain more sleep, improved health, and 
reduced stress. Assessed negative predictors included: lack of 
time for after-school activities, inability to find a job, interfer-
ence with mealtime, and effect on school transportation.

Statistical Analysis
Inferential methods for survey data (chi-square and linear 
regression) were first used to compare demographic and ado-
lescent sleep characteristics for parents who supported versus 
opposed later SSTs. We then examined parental opinions about 
the expected effect of delayed SSTs on their teen.

The associations among demographic and adolescent sleep 
characteristics, parental opinions about the impact of delayed 
SSTs, and parental support for later SSTs were examined using 
bivariate and multivariate logistic regression models for sur-
vey data. We first fit bivariate models with each predictor to 
assess their associations with support of later SSTs. Predictors 
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with P < .15 in bivariate analyses were selected for inclusion 
in the first multivariate model. As a second step, we removed 
all nonsignificant predictors (P > .05) in the initial multivariate 
model and fit the final model with the set of most influential 
predictors of support for later SSTs. Odds ratios (OR) with 95% 
confidence intervals (CI) were computed for bivariate and final 
models to evaluate parental support for delaying SSTs (yes/no).

Finally, the National Sleep Foundation standards and 
AASM recommendations for adolescent sleep needs were used 
to evaluate parental opinions about what constitutes sufficient 
sleep.32,33 We used SAS software, version 9.4 (SAS Institute, 
Cary, North Carolina, United States) for all statistical analyses.

RESULTS

Study Sample
Of the 3,812 adults invited to participate, 3,061 were parents of 
children 17 years or younger, and 1,563 completed the survey 

(response rate = 51%, as determined using RR1 of the Ameri-
can Association for Public Opinion Research).34 Of these, 636 
adults identified themselves as parents or legal guardians of 
teens 13 to 17 years of age, living in the same household and at-
tending public/charter or private school. Among this subgroup, 
554 parents whose teens had SSTs before 8:30 am were eligible 
for inclusion in the current analysis. Demographic characteris-
tics of these parents are presented in Table 1.

Beliefs and Opinions That May Inform Support or 
Opposition in Regard to Later School Start Times
Among parents with teens who have an SST earlier than 8:30 
am, similar numbers supported versus opposed later SSTs 
(Table 1). Teens’ SSTs, parental opinions about SSTs, agree-
ment with the AAP recommendations for later SSTs, and the 
time a teen leaves for school in the morning were significantly 
different (all P < .05) among supporters versus nonsupport-
ers. Conversely, parent demographic characteristics (except 
for age), adolescent sleep patterns (bedtime, sleep duration), 

Table 1—Demographic characteristics of parents and perceptions of their teens’ sleep, by parental support of later SST.
Oppose Later SST Support Later SST

P Value
Unweighted 

Frequencies (n)
Weighted Row
Proportion (%)

Unweighted 
Frequencies (n)

Weighted Row
Proportion (%)

Sample size 277 49 277 51
Parent age, mean (SD) 46 (7.5) – 44 (8.5) – .03
Parent race/ethnicity

White non-Hispanic 190 47 190 53
Black non-Hispanic 27 55 27 45 .50
Hispanic 44 47 47 53
Other 16 61 13 39

Parent education
High school or lower 122 49 115 51
Some college 69 50 70 50 .97
Bachelor’s degree or higher 86 49 92 51

Household income
< $25,000 40 50 34 50
$25,000–$50,000 52 47 62 53 .29
$50,000–$100,000 104 50 104 50
> $100,000 81 50 77 50

Teen age (years)
13 37 38 45 62
14 51 57 40 43 .23
15 54 50 57 50
16 69 53 69 47
17 66 47 66 53

Parental opinion on teen’s current SST
“Too early” 13 11 121 89  < .01
“Too late” or “About right” 264 61 156 39

SST (current)
Before 7:30 am 57 32 105 68
7:30–7:59 am 94 58 74 42  < .01
8:00–8:29 am 126 55 98 45

P value computed for survey data (Rao Scott chi square). Weighted proportions represent the proportion in the population. Unweighted frequencies 
represent sample counts. AAP = American Academy of Pediatrics, SD = standard deviation, SST = school start time.

Table 1 continues on the following page
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adherence to bedtime routine, and parental opinion about suffi-
ciency of their teen’s sleep all were comparable among parents 
supporting versus opposing later SSTs.

Parents anticipating a positive effect for their teens follow-
ing later SSTs (eg, improved school performance and health, 
reduced stress, or ability to get more sleep) were more likely 
to support later SST (Figure 1, P < .01). Parents expecting a 
negative effect resulting from later SSTs (eg, interference with 
after-school activities, transportation plans, or mealtime) were 
more likely to oppose later SSTs (P < .01). However, teens’ 
inability to find a job was not significantly associated with pa-
rental support for later SSTs.

In adjusted logistic regression models, no demographic 
characteristics or current teen sleep patterns (eg, sleep dura-
tion, bedtime, adherence to bedtime routine) were associated 
with parental support of later SSTs. In contrast, parental sup-
port for later SSTs was associated with parental opinions about 
current SSTs as “too early” compared to “too late or about 
right,” and with agreement on AAP recommendations about 
later SSTs (Table 2). Similarly, parental support of later SSTs 

was significantly associated with perceived positive effect of 
later SSTs, namely, better academic performance in school and 
increased sleep duration. Conversely, parents expecting disrup-
tions of school day schedules and transportation were signifi-
cantly less likely to support later SSTs. Compared with SSTs 
of 8:00 am–8:29 am, SSTs before 7:30 am were associated 
with threefold higher parental support for later SSTs. However, 
parents whose teens’ SSTs were at 7:30 am–7:59 am were not 
more likely than those of teens with SSTs at 8:00 am–8:29 am 
to support later SSTs.

In exploratory analyses, we separated unconditional sup-
porters of later SSTs from parents who supported later SSTs 
only if that would entail no budget changes. However, the re-
sults for each group of supporters were similar to those ob-
tained when their data were pooled (data not shown).

Parental Beliefs About Their Teens’ Sleep Needs
Almost 50% of the parents reported deficient sleep (fewer than 
7 hours) as sufficient or possibly sufficient for their adolescents 
(Table 3). Further, most parents (86% to 100% depending on 

Oppose Later SST Support Later SST

P Value
Unweighted 

Frequencies (n)
Weighted Row
Proportion (%)

Unweighted 
Frequencies (n)

Weighted Row
Proportion (%)

Physician discussed teen’s sleep
Yes 48 41 75 59
No 195 52 169 48 .19
Unsure 31 47 32 53

Parent aware of AAP sleep recommendations for teens
Yes 48 41 62 59 .09
No 224 51 213 49

Parent agrees with AAP sleep recommendations for teens
Yes 111 31 251 69  < .01
No 162 86 21 14

Parental opinion about teen sleep duration
Sufficient 161 50 139 50 .90
Possibly sufficient 86 49 94 51
Insufficient 29 46 44 54

Transportation to school
Self-transport or rides w/friend 165 47 175 53 .32
Rides with adult 110 52 101 48

Teen adheres to bedtime routine
No 86 46 106 54 .38
Yes 190 50 171 50

Bedtime
Before 10:00 pm 106 47 107 53
10:00 pm–10:59 pm 127 54 106 46 .06
11:00 pm or later 38 40 61 60
No usual bedtime 6 73 3 24

Time teen leaves for school
Before 7:00 am 120 54 101 46
7:00–7:29 am 75 40 114 60 .02
7:30 am and later 78 54 62 46

P value computed for survey data (Rao Scott chi square). Weighted proportions represent the proportion in the population. Unweighted frequencies 
represent sample counts. AAP = American Academy of Pediatrics, SD = standard deviation, SST = school start time.

Table 1 (continued)—Demographic characteristics of parents and perceptions of their teens’ sleep, by parental support of later SST.
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teen’s age) perceived just a little more sleep, 7–7.5 hours, as 
sufficient or possibly sufficient sleep duration for teens, in con-
trast with published recommendations that 7–8 hours “may be 
appropriate.”32 Finally, in alignment with recommendations for 
sufficient sleep for teens, more than 90% of parents report that 
8 or more hours of sleep is a sufficient or possibly sufficient 
sleep duration.

DISCUSSION

Data from this nationally representative survey of parents of 
teens suggest that public support for delayed SSTs is linked 
to parental challenges, expectations, and opinions about their 
teens’ current SST or its prospective delay. Parents who did 
support later SSTs tended to be those who reported an early SST 
for their teens (before 7:30 am), viewed their teens’ SSTs as 
“too early,” agreed with AAP recommendations on later SSTs, 
and expected positive effect on their teen’s academic perfor-
mance and sleep, following delayed SSTs. Conversely, parents 
who anticipated negative effect on school-related transporta-
tion plans or after-school activities were significantly more 
likely than their peers to oppose later SSTs. Additional results 
showed that parents often had misconceptions about how much 
sleep teens need, with nearly half indicating that fewer than 7 
hours of sleep was sufficient or possibly sufficient and approxi-
mately 90% of parents perceiving 7–7.5 hours of sleep as suffi-
cient or possibly sufficient for their teens. These data are some 
of the first to explore potential reasons for resistance among 
parents to medical recommendations for later SSTs.

Increased Support for Later School Start Times May 
Require Education About Teen Sleep Needs
Despite recommendations from the AAP that specifically 
highlight the importance of later SSTs,27 delay of SSTs to 8:30 
am or later remains controversial among parents, schoolteach-
ers, and administrators. In our survey, the extent of parental 
support for later SSTs corresponded to agreement with AAP 
recommendations for teen sleep. This strong association pro-
vides rationale for invigorated efforts to educate parents about 
sleep health of teens.

The opposition of many parents—about half of those sur-
veyed—to later SSTs may reflect, at least in part, the high 
prevalence of adolescent sleep-need beliefs that underestimate 
AASM and National Sleep Foundation consensus panel rec-
ommendations.32,33 To achieve the AAP-recommended later 
SSTs in the 85% of public middle and high schools that have 
not implemented them, broader parental education about AAP 
recommendations and academic benefits of SSTs may be nec-
essary. Such educational efforts and publicity could conceiv-
ably be conducted by professional societies or foundations that 
promote child health. However, the individual pediatrician 
may also have an important role to play. Most parents in our 
study (77%) did not recall discussing sleep with their pediatri-
cian. Discussion about sleep health and sleep hygiene should 
be a concise part of a child’s well-visit care.

Sufficient sleep is key for physical and mental health, im-
proved cognition, learning, neurobehavioral function, and 

safety.4–11,13,14 Chronic sleep deprivation, commonly observed 
among adolescents, arises in large part from the combination 
of late bedtimes and early SSTs. Several studies have linked 
later SSTs with longer sleep duration, improved daytime cog-
nition and function, and decreased sleep problems.4,18 A study 
within the Minneapolis school district examined the associa-
tions of SSTs and sleep patterns among high school students. 
Students with an 8:40 am SST reported an additional hour of 
sleep compared to students with a 7:15 am SST.35 A recent sys-
tematic review associated delaying SSTs to 8:30 am or later 
with longer sleep duration, increased daytime alertness and 
function, improved health and behavior, and reduced incidence 
of car accidents.36 Specifically, 25- to 60-minute delays in SSTs 
increased sleep duration 25 to 77 minutes, suggesting favorable 
effect on sleep duration even after modest SST change. Indeed, 
a 30-minute change in the SST at a Rhode Island high school 
was associated with longer sleep as well as improved daytime 
alertness, motivation, and mental health.26 Further support for 
a positive effect of later SSTs on sleep duration, as well as re-
duced car accidents and daytime sleepiness, was provided in 
a recent evidence-based review.37 However, this study found 
only weak evidence overall for the association of later SSTs 
and improved academic performance and behavioral health.

Bedtimes are generally similar among high schoolers, in-
dependent of their SST.35,36 The latter finding of adolescents’ 
regular bedtimes has been reported elsewhere as well38,39 and 

Figure 1—Distribution of opinions about the effect of a 
later SST on teens, among parents supporting versus 
opposing a later SST.

Proportions are weighted to represent parents of teens 13–17 years old 
in the United States. * = P < .01. SST = school start time.
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is consistent with natural sleep preferences and circadian 
rhythms during adolescence.17 Thus, later SSTs, rather than ef-
forts to institute earlier bedtimes, may be more influential to 
improve sleep health among adolescents.

Educational Efforts Will Be Needed Across All 
Demographic Groups
In this nationally representative survey, we found similar de-
mographic characteristics, including household income, paren-
tal education, race, and teen’s age, among parents who support 
or oppose later SSTs. These findings suggest identical sup-
port patterns across socioeconomic classes and racial groups. 
These data do not suggest that efforts to educate parents about 
adolescent sleep health should be directed more at any one de-
mographic group than another.

Barriers to Later School Start Times: Perception 
Versus Reality
Our data identified scheduling and transportation challenges 
as likely barriers to broader public support of delayed SSTs. 
These barriers may explain the reluctance among stakeholders 
to adopt recommended changes. Indeed, in a survey about high 
school start times, 345 high school administrators described 
athletic practices as the major barrier (55% of the respon-
dents) to implementation of later SSTs, followed by teach-
ers’ concerns (32%), expected costs of SST changes (30%), 
parental concerns (28%), after-school activities (26%), and 

childcare logistics (20%).22 In contrast to potential negative 
effects sometimes anticipated with later SSTs, communities 
that have delayed their SSTs have reported positive effect on 
their students. In the same survey, high school administrators 
were also asked whether their district has changed or consid-
ered a change in SSTs, or if no change has been contemplated. 
High school administrators whose district had implemented or 
considered delays in SSTs, about 40% of the respondents, as-
sociated the change with positive effects such as reduced tardi-
ness, increased attendance, better academic performance, and 
increased satisfaction among students and teachers alike.22 Of 
note, negative effects of delayed SSTs were negligible: only 
4% of respondents reported negative effect on athletic achieve-
ments, 3% indicated decreased school attendance, and 2% as-
sociated the change in SSTs with student moodiness.22

Positive effects of later SSTs were also observed in a 2014 
survey of high school students, who reported after a 25-minute 
delay in SST that they spent similar time in athletic and aca-
demic after-school activities, and were less tired after school.25 
Sufficient time for after-school activities with later SSTs has 
been confirmed elsewhere.36 A recent longitudinal study asso-
ciated a 45-minute delay in high school start time with reduced 
tardiness and disciplinary violations at 6-month and 12-month 
follow-up. However, longer sleep duration was evident only at 
6 months.40 Furthermore, a pilot study that examined the effect 
of a 30-minute delay to a high school start time reported that 
faculty and athletic coaches strongly opposed the SST change, 

Table 2—Crude and adjusted odds ratios for support of later school start time among parents of adolescents.
Predictors Bivariate Model Multivariate Model

Time teen leaves to school
Before 7:00 am 1.8 (1.1, 3.0) 0.5 (0.2, 1.2)
7:00–7:29 am 1.0 (0.6, 1.6) 1.0 (0.4, 2.1)
After 7:30 am Reference Reference

SST (actual)
Before 7:30 am 2.7 (1.7, 4.3) 3.1 (1.2, 8.4)
7:30–7:59 am 0.9 (0.6, 1.4) 0.6 (0.3, 1.2)
8:00–8:29 am Reference Reference

Parental opinion on SST
Too early 13.2 (6.9, 25.3) 3.8 (1.8, 7.8)
Too late or about right Reference Reference

Parent agrees with AAP recommendations
Agree 13.4 (7.2, 25.3) 4.7 (2.2, 10.1)
Do not agree Reference Reference

Likely positive effect of a later SST on teen (parental opinion)†
Better performance at school 12.0 (7.2, 19.9) 3.0 (1.5, 5.9)
More sleep 12.3 (6.6, 23.2) 4.0 (1.8, 8.9)
Better health 6.9 (4.4, 10.9) 0.9 (0.5, 1.8)
Reduced stress 10.1 (6.3, 16.5) 1.6 (0.8, 3.2)

Likely negative effect of a later SST on teen (parental opinion)†
Affect transportation to school 0.4 (0.3, 0.6) 0.5 (0.2, 0.9)
No time for after school activities 0.5 (0.3, 0.7) 0.5 (0.3, 0.9)
Interfere with mealtime 0.5 (0.3, 0.8) 0.8 (0.4, 1.7)

Values are given as odds ratios (95% confidence intervals). † = unlikely is used as the reference. Bivariate models included one predictor, as the independent 
variable, and parental support of school start times as the dependent variable. Multivariate models included all predictors from this table as the independent 
variables and parental support of school start time as the dependent variable. AAP = American Academy of Pediatrics, SST = school start time.
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and planned to reintroduce an 8:00 am SST once the study was 
completed.26 However, during the study, students and faculty 
recognized significant improvements to their quality of life fol-
lowing the SST delay, and subsequently agreed to retain 8:30 
am as the SST. Published real-world experiences such as these 
provide an opportunity for education of administrators and 
parents opposed to later SSTs, who, like our respondents, may 
be surprised to learn that their fears about the assumed nega-
tive effects of later SSTs may not be well justified.

Financial costs related to changes in transportation sched-
ules are also often cited as a barrier to delaying SSTs.38,41 How-
ever, evidence suggests that transportation rescheduling costs 
following delayed SSTs are district specific and may increase, 
decrease, or remain unchanged.41 Fewer than 34% of K-12 stu-
dents use school buses42 as high school districts transition to 
public buses.41 Correspondingly, in our study we found that 
only 37% of adolescents arrived to school on a bus or via pub-
lic transportation.

In summary, available evidence in the literature, combined 
with our findings, indicate a gap between anticipated and 

actual adverse effect of delayed SSTs. Although anticipated 
negative effect of later SSTs on schedules and transportation is 
a primary barrier to implementation of later SSTs, such nega-
tive effect does not appear to be realized in practice.

Study Limitations
Limitations of this study include the potential for nonresponse 
bias, although we attempted to mitigate this possibility by 
inviting individuals to participate without disclosing the top-
ics. Another limitation is that we sampled parents of teens in 
school districts that already have later SSTs, as well as parents 
in districts with earlier SSTs. If there were a data source that 
permitted targeted sampling based on SSTs, we could have im-
plemented a more efficient study design. However, such a sam-
pling approach would not have been generalizable to the full 
United States population of parents of teens aged 13–17 years. 
Finally, the implications of our study could have been further 
investigated by testing messages about later SSTs and whether 
they would potentially change the opinions and knowledge 
of parents who initially expressed opposition to later SSTs. 

Table 3—Parental opinions on sufficient sleep duration of their adolescents.

Teen Age (years) Sleep Duration (hours)
Parental Opinion of Sufficient Sleep

Insufficient Possibly Sufficient Sufficient 

13

< 7 46% 52% 2%
7–7.5 – 39% 61%
8–8.5 8% 9% 83%

≥ 9 – 14% 86%

14

< 7 47% 35% 18%
7–7.5 6% 38% 56%
8–8.5 3% 16% 81%

≥ 9 – 12% 88%

15

< 7 67% 31% 2%
7–7.5 5% 36% 59%
8–8.5 – 26% 74%

≥ 9 – 8% 92%

16

< 7 61% 39% –
7–7.5 12% 42% 46%
8–8.5 3% 27% 70%

≥ 9 – 13% 87%

17

< 7 40% 48% 12%
7–7.5 14% 48% 38%
8–8.5 4% 23% 73%

≥ 9 – – 100%

Weighted percentages are representative of the population of parents of teens 13–17 years old. Gray cells represent the NSF standards for “insufficient,” 
“may be sufficient,” and “sufficient” sleep duration. For example: according to NSF standards, for 15-year-old adolescents, fewer than 7 hours of sleep 
is insufficient; 7 hours of sleep may be sufficient; and 8 or more hours of sleep is considered sufficient. Blue cells indicate instances in which the largest 
frequency (plurality or majority) of parents in each row perceived insufficiency/sufficiency of teen sleep duration that do not match the NSF standards. 
NSF = National Sleep Foundation.
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However, the current set of survey questions was fielded as one 
element of a multipart survey and we did not want to overly 
burden respondents. Such testing of messages about later SSTs 
merits future research.

CONCLUSIONS

This nationally representative survey illuminates potential 
explanations for why approximately half of parents in United 
States households with teen children do not support AAP and 
AASM recommendations for SSTs at 8:30 am or later. Par-
ents often did not understand the sleep needs of their adoles-
cents. When they were aware of AAP recommendations for 
later SSTs and related health benefits, parents did tend to sup-
port later SSTs. Parental education about healthy sleep during 
adolescents’ well-care visits may be key, to broaden awareness 
that significant benefits are likely and harms less likely in prac-
tice after adoption of later SSTs.

ABBRE VI ATIONS

AASM, American Academy of Sleep Medicine
AAP, Academy of Pediatrics
CI, confidence interval
NPCH, National Poll on Children’s Health
NSF, National Sleep Foundation
OR, odds ratio
SST, school start time
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