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ABSTRACT: To review the state of research on the association between sleep among school-aged children and academic outcomes,
the authors reviewed published studies investigating sleep, school performance, and cognitive and achievement tests. Tables with
brief descriptions of each study’s research methods and outcomes are included. Research reveals a high prevalence among
school-aged children of suboptimal amounts of sleep and poor sleep quality. Research demonstrates that suboptimal sleep affects
how well students are able to learn and how it may adversely affect school performance. Recommendations for further research are
discussed. (J Sch Health. 2005;75(7):248-254)

Health professionals frequently remind educators of
the correlation between healthy behaviors and educa-

tional outcomes. However, evidence for this connection is
not always apparent or readily available. The increasing
emphasis on accountability for schools has amplified the
importance of demonstrating connections between stu-
dents’ health and their academic performance. An under-
standing of the impact of student health on educational
outcomes has major implications. Among them are rami-
fications for how schools address health concerns, such as
the focus of their school health programs.

The National Coordinating Committee on School
Health and Safety (NCCSHS), comprising representatives
of several federal departments and national nongovern-
mental organizations, encourages school districts to
respond to evolving challenges by developing coordinated
school health programs. To enhance awareness of existing
evidence linking health and school performance and to
identify gaps in knowledge, the NCCSHS is reviewing
the state of research in related areas. The project involves
a literature search of peer-reviewed, published research
reporting on the relationship between students’ health and
their performance in school. Compilations of research
articles that explore the association between academic
performance and health include various chronic conditions
(eg, asthma, diabetes), nutrition, and physical activity.
This article summarizes what is known on the association
of sleep with academic outcomes among school-aged
children.

BACKGROUND ON SLEEP
Most children need at least 9 hours of restful sleep

each night.1 However, for many reasons, school-aged chil-
dren may receive less than the recommended number of
hours of sleep. These reasons include the working, eating,
and bedtime patterns of students and their families, early
school start times, and childhood sleep disorders such as
disrupted sleep from snoring or breathing pauses. A num-
ber of research articles have reported on the prevalence of

suboptimal sleep in school-aged children and the associa-
tion of quality and quantity of sleep with school perfor-
mance and measures of cognitive ability.

SELECTION OF SLEEP ARTICLES
Only articles meeting the following criteria were

selected for review: (1) study subjects were school-aged
children (5-18 years); (2) the article was published in
the past 10 years (1994-2004) in a peer-reviewed journal;
and (3) the research included at least 1 of the following
outcomes—school attendance, academic achievement, a
measure of cognitive ability (such as general intelligence,
memory), and attention. The outcome of students’ level
of attention was acceptable only if measured objectively.
Studies were identified using MedLine and similar Inter-
net-based searches. If a full article could not be retrieved,
studies with detailed abstracts were included. Many stud-
ies cited in this review had major outcome measures other
than those pertinent to the objectives of this project.
These alternative outcomes may not be described at all or
are briefly mentioned.

LITERATURE REVIEW
Investigators are attempting to answer several ques-

tions: How much sleep are students getting? Do inade-
quate amounts or quality of sleep affect educational
outcomes or cognitive performance? What is the effect of
sleep-disordered breathing on students? Is daytime sleepi-
ness associated with school performance?

Tables 1-3 contain lists of articles on sleep that met the
inclusion criteria. A brief description of the experimental
design and the outcome also is included for each. Table 1
lists general articles on sleep in school-aged children.

The largest number of articles studied sleep disorders
and sleep habits and patterns, particularly among adoles-
cents. Many studies on sleep disorders are on sleep-disor-
dered breathing. Most are relatively recent and include
control groups. Research findings appear to be relatively
consistent, although outcome measures differ. An excel-
lent review by Blunden et al2 in 2001 of 13 articles dem-
onstrated that reduced attention, memory, intelligence, and
increased problematic behavior resulted from sleep-related
obstructive breathing. With the exception of 1 study in this
review, children in all studies improved in neurocognitive,
behavioral, and/or school performance after an adenoid-
tonsillectomy. Articles listed in Table 2 are those not re-
viewed by Blunden et al that investigate the same issues.
Like the conclusions of Blunden et al, the findings of these
studies raise concern because of the high prevalence of
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sleep-disordered breathing among elementary school student
populations. Most articles demonstrate an effect on neuro-
cognitive ability. Fewer demonstrate effects on academic
performance. It is encouraging that academic achievement
among children with disordered breathing improves after
corrective measures are taken, such as surgery or tonsillec-
tomy/adenoidectomy. If minor sleep disorders, such as snor-
ing, can be identified and managed prior to or during the
school-age years, significant improvement in educational
outcomes may ensue.

Table 3 lists published research that investigates sleep
patterns among children and adolescents. The research
findings raise several important issues for educators. The
onset of adolescence appears to be accompanied by
a decrease in sleep in a 24-hour period among many youth
at this stage of life. The academic consequences of these
changes in sleep habits are inconclusive. Data collection
in studies performed to date is based more on surveillance

of parents, teachers, or students—a methods that requires
some level of validation.

Some school districts have pushed back school start times
for adolescents, and the issue of school starting times is
widely debated among parents of adolescents and school ad-
ministrators. Unfortunately, published peer-reviewed studies
that investigate the benefits of such modifications are virtu-
ally absent in the literature. Experimental conditions of sleep
restriction and deprivation appear to impair neuropsycholog-
ical performance related to higher-level cognitive functions
and attention. But reversal of this through changed school
start times has yet to be proven.

An excellent article by Fallone et al3 reviewed many of
the studies included in this collection and concluded that
varying definitions of ‘‘good’’ versus ‘‘poor’’ sleep limit the
ability to compare studies. A review of the literature was
performed by Wolfson and Carskadon4 in 2003. These
reviewers noted that a majority of studies in this field rely

Table 1
General Articles on Sleep in School-Aged Children

Reference (Origin) Experimental Design Outcome

Eliasson A, Eliasson A, King J,
Gould B, Eliasson A. Association of
sleep and academic performance.
Sleep Breath. 2002;6(1):45-48.
(United States)

Teachers administered a 1-page
questionnaire to 1000 students in 9th
through 12th grades in a number of
schools in 1 community as well as to
200 7th graders. Self-reported Grade
Point Average (GPA) included in
questionnaire.

90% of students feel groggy at school
from sleepiness, 40% very groggy.
Average sleep time 6.7 hours/night
on weekdays (7.7 on weekends). No
correlation between sleep time and
academic performance in any grade.

Kahn A, Van de Merckt C, Rebuffat E,
et al. Sleep problems in healthy
preadolescents. Pediatrics.
1989;84(3):542-546.
(Belgium)

Parents of 972 3rd- to 5th-grade
children completed questionnaires
about their own and their children’s
sleeping habits and schooling.

Sleep difficulties lasting more than
6 months were present in 43%
of children. Among the 132 poor
sleepers, 21% failed 1 or more years
of school—a significantly higher
percentage than found among those
without sleep problems. 28%
expressed a desire for counseling.

Link SC, Ancoli-Israel S. Sleep and the
teenager. Sleep Res. 1995;24A:184.
(United States)

150 high school students (mean age
16 years) were given a questionnaire
that included sleep questions and
GPA.

High GPA correlated significantly with
waking up later on school days, early
rising on weekends, less time taken
to fall asleep, fewer night
awakenings, and fewer daytime naps
on school days.

Meijer AM, Habekothe HT, Van Den
Wittenboer GL. Time in bed, quality
of sleep and school functioning
of children. J Sleep Res.
2000;9(2):145-153.
(Netherlands)

449 students (9-14 years) responded to
classroom questionnaires, including
Bourdon-Vos pencil/paper test
measured attention, School
Perception Questionnaire of school
functioning, and a sleep
questionnaire. Study also controlled
for psychosomatic and neurotic
complaints that could influence the
association between sleep and
school functioning (using
a standardized questionnaire
measuring these characteristics).

15% report sleep problems, 43% have
difficulty getting up in the morning,
and 25% do not feel rested at school.
Regression analyses demonstrated
that although sleep characteristics do
not have an impact on concentration,
they do have a significant impact on
some aspects of school functioning,
in particular, children’s motivation to
achieve in school.
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on self-report. Self-reported shortened sleep time, erratic
sleep/wake schedules, late bed and rise times, and poor
sleep quality are negatively associated with academic
performance for adolescents from middle school through
college years. Future research designs must go beyond sub-
jective feelings of sleepiness to measure academic perfor-
mance. We need methodologies that include control groups
and randomization.

Despite the drawbacks in the literature on sleep depri-
vation among teenage populations, the preponderance of
literature that recognizes the detrimental effects of sleep
disorders is astounding and perhaps not fully appreciated
among many primary care providers, school health profes-
sionals, and educators. Professionals faced with school-
aged children with learning or attention disorders have
enough scientific justification to suspect that poor sleep
may be a contributing factor. These children and their
families should be asked about regularity and duration
of sleep, bedtime resistance, sleep onset delay, night-
wakings, sleep-disordered breathing, and increased day-
time sleepiness. j
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