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abstract
BACKGROUND AND OBJECTIVE: There is a common belief that children
are not getting enough sleep and that children’s total sleep time has
been declining. Over the century, many authors have proposed sleep
recommendations. The aim of this study was to describe historical
trends in recommended and actual sleep durations for children and
adolescents, and to explore the rationale of sleep recommendations.

METHODS: A systematic literature review was conducted to identify
recommendations for children’s sleep requirements and data report-
ing children’s actual total sleep time. For each recommendation iden-
tified, children’s actual sleep time was determined by identifying
studies reporting the sleep duration of children of the same age,
gender, and country in the same years. Historical trends in age-
adjusted recommended sleep times and trends in children’s actual
sleep time were calculated. A thematic analysis was conducted to
determine the rationale and evidence-base for recommendations.

RESULTS: Thirty-two sets of recommendations were located dating
from 1897 to 2009. On average, age-specific recommended sleep
decreased at the rate of –0.71 minute per year. This rate of decline
was almost identical to the decline in the actual sleep duration of
children (–0.73 minute per year). Recommended sleep was consistently
∼37 minutes greater than actual sleep, although both declined over
time.

CONCLUSIONS: A lack of empirical evidence for sleep recommenda-
tions was universally acknowledged. Inadequate sleep was seen as
a consequence of “modern life,” associated with technologies of the
time. No matter how much sleep children are getting, it has always
been assumed that they need more. Pediatrics 2012;129:548–556
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Insufficient sleep has been associated
with a wide range of physical and psy-
chosocial health deficits,1 including an
impaired ability to concentrate2 and
retain information,3,4 mood disorders,3,5

impaired motor skills,6 and poorer
overall health and immune function.7

Inadequate sleep among children has
also been associated with impaired ac-
ademic performance,2,5 an increased
risk of obesity,8,9 injuries and accidents,10

suicide ideation,11 and drug and alcohol
use.12 Adequate sleep among children
has therefore become an important
health issue.

Concerns that childrendonot get enough
sleep arewidespread.13–17Within the last
decade, Oginska and Pokorski18 warned
that “sleep loss is one of the common
plagues of modern societies,” while Yu
et al19 claimed that “sleep curtailment is
pervasive in modern society.” Such con-
cerns, however, are not new and have
persisted for well over a century. In 1899,
Johnson commented that “pupils do
not get enough sleep”,20 while in 1905,
Crichton Browne (as cited in Acland)
bemoaned the fact that “this is a
sleepless age and more and more …

we are turning night into day.”21 In
1913, Lewis Terman expressed a com-
mon opinion that “physicians and
writers on school hygiene agree that
children are likely to receive less
sleep than is needful to them.”22

These enduring concerns have spawned
a number of attempts at formulating
recommendations on appropriate sleep
durations for children and adolescents,
dating as far back as 1897.23 In 1905,
Acland suggested that “the subject of
giving the younger boys ample sleep is
one which is deserving of their most
serious consideration” and that, accord-
ing to Dukes (as cited in Acland), “ade-
quate sleep must not only be permitted
but enforced.”21 The same message
persists today, with groups such as
the National Commission on Sleep Dis-
orders Research calling for a “radical

change in the way society deals with
sleep”24 and editorials advising that “it
is time for international leaders to take
action by emphasizing education, pub-
lic policy, and research on the impor-
tance of sleep in our youth.”25 In line
with these increasing concerns, public
policies, practices, and guidelines are
also evolving, and it has been sug-
gested that concerns over children not
getting enough sleep have “moved out
of the bedroom, home and neighbour-
hood, and into the courts, boardrooms
and even parliament.”26

Despite growing concerns, few studies
haveaimedtodeterminehowmuchsleep
children actually need to provide an ev-
idence base for these recommendations.
It is therefore of interest to explore the
history of sleep recommendations to
better understand which strategies are
shapingpublic policies. The specific aims
of this study were to: (1) describe and
quantify historical trends in sleep rec-
ommendations for children; (2) compare
recommended sleep durationswith data
on the actual sleep duration of children;
and (3) comment on the evidence and
rationale provided for these recom-
mendations, and the social and philo-
sophical context in which they are
embedded.

METHODS

A systematic literature review was
conducted to identify articles providing
recommendations for children’s sleep
need and/or actual sleep duration. A
mixed methods approach, by using
both quantitative and qualitative re-
search methods, was used to analyze
data from these studies. A quantitative
analysis was used to quantify and
compare secular trends in children’s
actual and recommended sleep times,
and a deductive thematic qualitative
analysis was used to explore the ra-
tionale for sleep recommendations
and the social and philosophical con-
text in which they are embedded.

Data Location

A systematic literature review was con-
ducted to locate all studies, reports, and
documents that provided recommen-
dation for the number of hours children
should sleep, as well as self- or proxy-
reported actual sleep values. A pilot
search determined the scope and rele-
vance of candidate databases. The Sco-
pus, EBSCOhost, Ovid, andWebof Science
platforms were searched (Fig 1).

All articles retrieved from the system-
atic review were retained and read in
full if the abstract stated that the self- or
proxy-reported sleep duration of chil-
dren aged 5 to 18 years (inclusive) was
assessedand/or if children’ssleepneeds
were discussed. To identify additional
sources, references were reviewed
for articles that were referred to as
either examining children’s sleep need,
containing recommended sleep dura-
tions, or describing children’s self- or
proxy-reported sleep duration. Books
were also sourced through random li-
brary catalog searches and from sleep
institution Web sites. There were no
language or date restrictions.

All studies identified by using these
search strategies were included the
analysis if they reported the actual sleep
duration of children and/or made an
explicit statement regarding how much
sleep children “should get,” “need,” or
“require.” In cases in which the original
document could not be located or in
cases in which references were not
included in the reference list, cited
recommendations were included for
analysis.

Data Extraction: Quantitative
Analysis

Data were cross-checked with original
hard-copy documents on 4 different
occasions. Several variables were ex-
tracted for analysis. These variables
included year of recommendation/
reported actual sleep time, which was
taken as the year of publication or the
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date last updated, in the case of online
Webpages. Country of recommendation/
reported actual sleep time was also
included. Age of the child was consid-
ered. In cases in which the child’s age
was reported in categorical bands (eg,
9–12 years) the suggested amount of
sleep was recorded for each of the
ages included in the category. If the
terms “infant,” “toddler,” “preschool
child,” “school-aged child,” and “ado-
lescent” were used instead of numeri-
cal values, the ages 0, 1 to 2, 3 to 4, 5 to
12, and 13 to 17 years (inclusive), re-
spectively, were used for analysis. Re-
commended sleep was taken to mean
the recommended total number of
hours asleep in a 24-hour period. In
cases where sleep was reported in
categorical bands, the average value
was taken and the range was recorded.
Recommended sleep was recorded at

the age times country level. Children’s
actual total sleep time was taken to
mean the self- or proxy-reported time
spent asleep (as opposed to time in
bed). Both raw and summary data
(data expressed as means and SDs)
were collected, and Monte Carlo sim-
ulation was used to generate “pseu-
dodata” from the summary data
collected. This technique attempts to
“recreate” the unavailable raw data by
using a random normal generator to
produce data points based on reported
means and SDs. The Monte Carlo
method assumes that distributions are
approximately normal, which is ap-
propriate for this study on the basis of
distribution of the raw data sets. This
approach has been used previously in
studies of children’s sleep duration27

and fitness,28 as well as a more recent
study29 that quantified secular trends

in children’s sleep duration; a subset of
that data were used for this study.

Data Analysis

Quantitative Analysis

To determine whether there had been
historical changes in the amount of
recommended sleep, recommended
sleep was adjusted for age and re-
gressed against the year of the rec-
ommendations. The slope of the line of
best fit (in minutes per year) was taken
to be the rate of change of recom-
mended sleep. The analysis was re-
peated by using unadjusted values for
each age group from 0 to $17 years.

To determine whether there were dif-
ferences between the recommended
sleep and actual sleep, paired t tests
were conducted comparing recom-
mended sleep and themean actual sleep
duration for children in whom matches
were possible. Comparisons were made
by using actual sleep duration data for
children 5 years before and after the
published guideline date, or 10 years
before and after if data were insuf-
ficient. Comparisons were made for
children of the same country; that is,
recommended sleep durations were
compared with the actual sleep dura-
tions of children of the same age and
gender in the same country at or about
the same date. An a level of 0.05 was
used for all analyses.

Qualitative Analysis

Reports providing recommendations
for children’s sleep duration were read
in an open-ended fashion. Deductive
thematic analysis was conducted fol-
lowing the approach outlined by Braun
and Clarke,30 whereby articles were
read and re-read and coded inde-
pendently by the 2 reviewers. Regular
meetings were held to discuss and
compare codes and to resolve any
discrepancies. Once all coding had
been completed, preliminary themes
based on content were determined.

FIGURE 1
Flowchart showing the systematic review process. Some articles contained both sleep recom-
mendations and actual sleep durations.
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Preliminary themeswere then organized
to derive key themes and to provide a
deeper analysis.

RESULTS

This study located 32 sets of sleep
recommendations for children, yield-
ing 360 age-specific recommendations
(Table 1).

Historical Trends in Sleep
Recommendations

Adjusted for age, recommended sleep
decreased over time at the rate of –0.71
(95%confidence interval:–0.88 to–0.54)
minute per year (r = –0.40; P , .0001;
n = 360), falling as a result, on average,
by about 70 minutes over the course of
the 20th century (Fig 2). Table 2 displays
the age-specific rates of change. There
were declines in all 18 age groups, rang-
ing from –0.05 to –2.44 minutes per year,
of which 8 findings were statistically sig-
nificant. Declines were greatest among
younger children, stabilizing at about –0.3
minute per year after age 9 years.

Recommended Versus Actual Sleep
Duration

Matching data were available on actual
sleep for 173 of the 360 recommended
sleep durations. Recommended sleep
exceeded actual sleep in 144 (83%) of
these comparisons, with a mean dif-
ference of 37 minutes (P, .0001). The
differences between recommended
and actual sleep were not related
to age. Because recommended sleep
consistently exceeded actual sleep, and
recommended sleep declined over time,
there was a concomitant decline in
actual sleep, averaging –0.73 minute
per year (r = 0.85, P, .0001), strikingly
similar to the decline in recommended
sleep (–0.71 minute per year).

Qualitative Analysis: Evidence Base
and Rationale

Qualitative analysis revealed 3 key
themes: (1) a consistent acknowledg-
ment for the lack of empirical evidence

for the recommendationsproposed; (2)
a physiologic rationale for children
requiring a certain amount of sleep;
and (3) a social rationale for why many
children receive an inadequate amount
of sleep.

Lack of Empirical Evidence

Of the 35 sets of recommendations,
only 1 article provided a rationale for
their recommendations. Seham and
Seham made recommendations for
children aged 6 to 15 years on the basis
of actual sleep of 500 “healthy” chil-
dren.31 Most authors proposing sleep
recommendations indicated that there
was very little empirical evidence and
even their promoters often accompa-
nied their recommendations with dis-
claimers about the lack of evidence:
“What is the correct amount of sleep for
school children? A study of text-books
and literature reveals various opinions
but little confirmatory evidence or
research.”32

Reference ismade to “rulesof thumb”and
recommendations being “largely a mat-
ter of opinion”,33 “loose observation,”22

and indeed “practically unsubstantiated
opinions”.34 The acknowledgment of a
lack of evidence persists to this day:
“Research cannot pinpoint an exact
amount of sleep needed by people at
different ages.”35

Similarly, it is also acknowledged that
although there are comprehensive
studies that report normative sleep
durations for children, the sleepneedof
children remains unknown.36

Rationale for Children Requiring
a Certain Amount of Sleep

Early studies saw sleep as largely an-
abolic, a way of restoring “wearied
brain tissue.”37 Sleep was essential to
allow “the nutrition of the nervous tis-
sue to go on at a greater rate than its
destructive metamorphosis.”38 Brain
work (ie, school work) was thought to
consume the structure of the brain,

and rest (the absence of thought) as
essential for restoring it. It was be-
lieved that “the more active the mind,
the greater the necessity for sleep.”38

The restorative power of sleep was
often construed as a restoration of
structure (for Anderson, “during sleep,
anabolic processes predominate”32),
countering schoolwork-induced catab-
olism, and sometimes as a restoration
of depleted energy (“the organism is
dependent upon sleep as a means of
restoring its energies”).34 “Nervous”
children, who use the most energy,
were believed to be in the most need of
sleep,39 as were “clever” children.21

The primacy of the concern about in-
adequate sleep affecting academic
performance has continued well into
the 20th and 21st centuries. Medscape
Medical News warns, “Children in mid-
dle school may suffer adverse cog-
nitive, behavioural, and emotional
consequences due to an increased risk
of being chronically sleep deprived.”40

Sleep was therefore construed as “rest
and recovery,” that is, the opposite of
brain work, and the pure absence of
thought; hence, the admonitions to
minimize stimulation at bed time. Read
recommended giving the child just
“one toy to occupy his hands; prohibit
more than one, to prevent mental ac-
tivity”.39 This admonition was echoed
almost 100 years later by Taheri,41 who
advised parents to remove televisions,
computers, and gadgets from their
child’s bedroom and to avoid exposing
their children to activities that may be
arousing before bedtime. Here, the
message is the same, only the tech-
nologies have changed.

The Social Rationale: “Modernism”

Thestrainonbrain tissue is increasedby
“modernism,” the speed and stresses of
modern life and technologies, which
subject children to increased stimula-
tion. There was a common perception
100 years ago (as now) that life was
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becoming faster and faster, imposing
ever greater cognitive demands: “the
intensity of modern civilization is apt to
soften the vigour of children unless they
are taught to apply widely the principles
of rest and sleep.”38 In 1894, the British
Medical Journal published an editorial
titled “Sleeplessness,” which stated:
“The hurry and excitement of modern
life is quite correctly held to be re-
sponsible for much of the insomnia of
which we hear; andmost of the articles

and letters are full of good advice to
live more quietly and of platitudes
concerning the harmfulness of rush
and worry.”42

The link between modern life and sleep
is taken upbyHyslop (as cited by Acland
in 1905): “The stress and strain of
modern life necessitates increased
brain activity, and in order that the
mental energies may last, it is obvious
that brain rest should be obtained …

Insomnia, brain fatigue, neurasthenia
are products of the last few decades.”21

In 1923, Lucas commented that “the
complexity and rush of modern life is
not only affecting the adult [sleeping
patterns] but is reflected in the chil-
dren.”43 The concept of the catabolic
effect of brain activity therefore links
concerns about inadequate sleep in
schools and the perverse effects of
modern life.

Concerns thatmodernityandassociated
overstimulation result in many children
not getting the sleep that they need
persist to this day. The most recent
avatars of these concerns regarding
overstimulation are the electronic me-
dia, with contemporary studies con-
cluding that “the demands of today’s ‘24
hour society’ have increased night time
activity and affected sleep patterns of
not only adults, but also children. In
addition, sleep wake patterns may also

be influenced by usage of video games,
cell phones and the internet.”44 Children
are “increasingly being bombarded
with electronic stimulation until the
lights go out.”26

DISCUSSION

Our review found that recommended
sleep duration consistently exceeded
actual sleep duration by∼37minutes, in
spite of declines in actual sleep dura-
tion, as if children always needed extra
sleep, no matter how much they were
actually getting. The rationale for sleep
recommendations was also strikingly
consistent for more than 100 years:
children were overtaxed by the stimu-
lation of modern living, although that
stimulation was embodied in whatever
the technological avatar of the time was
(eg, schoolbooks, radio, television, In-
ternet). This overstimulation resulted in
impaired brain structure or function
that sleep would restore. Similarly
striking was the consistency with which
authors acknowledged the lack of em-
pirical foundation for their recom-
mendations, despite extremely detailed
and quantified guidelines. It is remark-
able that after more than 100 years,
sleep recommendations are still being
issued in the acknowledged absence of
meaningful evidence.

Strengths and Limitations

This is the first study to describe his-
torical trends in children’s recom-
mended sleep need and corresponding
actual sleep times. Although every ef-
fort was made to ensure that this study
was as comprehensive as possible,
there are several limitations. First,
this study used self- or proxy-reported
sleep times to estimate children’s ac-
tual total sleep time. Objective meas-
ures (ie, polysomnography, actigraphy)
are the preferred methods of measur-
ing sleep because they are techniques
that can quantify sleep onset, offset,
and waking after sleep onset. However,

FIGURE 2
Historical trendsinrecommendedsleep(minutesperday,adjustedforage).Opencircleandsolid lineindicate
trends in recommended sleep duration. Filled circles and dotted line indicate actual sleep duration.

TABLE 2 Rates of Change in Sleep
Recommendations for Children
According to Age Group

Age
(y)

r P n Rate of
Change (min/y)

0 0.68 ,.0001a 36 22.44
1 0.30 .22 19 20.68
2 0.23 .37 17 20.56
3 0.35 .14 19 20.73
4 0.58 .01a 18 20.98
5 0.55 .006a 24 21.17
6 0.48 .03a 22 20.87
7 0.65 .001a 21 20.84
8 0.67 .0008a 21 20.76
9 0.38 .10 20 20.42
10 0.33 .14 33 20.31
11 0.21 .34 21 20.20
12 0.05 .81 23 20.05
13 0.38 .10 20 20.32
14 0.56 .03a 16 20.38
15 0.60 .03a 13 20.45
16 0.57 .05 12 20.32
$17 0.36 .15 17 20.27
All children 0.40 ,.0001a 360 20.71

The correlation coefficient (r), associated probability (P),
and number of recommendations (n) are also shown.
a Statistically significant changes.

SPECIAL ARTICLE

PEDIATRICS Volume 129, Number 3, March 2012 553
 at University of Washington on February 23, 2012pediatrics.aappublications.orgDownloaded from 

http://pediatrics.aappublications.org/


these methods are expensive, time-
consuming, have only been recently
developed, and have not been applied
at the population level. Therefore, these
methods are not appropriate to deter-
mine secular trends. Although subjective
methods have been found to overes-
timate children’s actual sleep time
when compared with criterion objec-
tive measures of sleep, several stud-
ies45–48 have shown a good correlation
for both questionnaires (r = 0.60–
0.78) and diaries (r = 0.97) compared
with objective measures of sleep.
Given that these measures have been
applied at the population level and are
consistently correlated with criterion
measures, they are suitable for trend
analysis. More significantly, 1 of the
primary aims of this study was to
compare recommendations and actual
sleep durations. These recommenda-
tions should therefore be operational-
ized in the same way, in this case as
total sleep time (the time between
falling asleep and waking, not including
sleep onset or offset).

Discourses of Sleep

The history of sleep guidelines offers
a window into the discourse of sleep.
First, sleep emerged in the 19th century
as a public health issue that required
regulation at the institutional and
family level and which was subject to
the advice of medical experts. Child-
ren’s sleep was problematized, and
a “sleep hygiene” regimen emerged.
Parents were advised to monitor and
regulate their children’s sleep sched-
ules, to advocate “quiet time” before
bed, and to ensure that their children
received the recommended hours of
sleep.38 Extremely specific and quanti-
fied guidelines were developed. The
problematization and medicalization of
sleep operates within a context of social
surveillance and biopower, situating it
in more general contexts of risk and
expert opinion.49 Today sleep is more
and more linked to mental and physical

health issues; as noted by Chung and
Cheung, “sleep has become a major in-
ternational health concern.”50

The problematization of sleep has con-
sistently been linked to the problema-
tizationofmodernism. In theearly 1900s,
artificial lighting, radio, reading, and
the cinema were considered to be the
causes of delayed bedtimes. By the late
1990s, video games, television viewing,
the Internet, and mobile telephones
were largely held responsible for such
delays.

Second, reports about sleep have been
“framed” in a certain way. Framing
involves presenting issues from a cer-
tain perspective, making some aspects
more salient and backgrounding oth-
ers.51 A network of metaphors has
been constructed as a physiologic ra-
tionale for the need for sleep. This
involves notions of catabolism and
anabolism, of depletion and energi-
zation, and of exhaustion and nutri-
tion. These metaphors are given a
physical instantiation (eg, in terms of
neuronal connections or substrate
utilization).

Finally, it is acknowledged that there is
almost no empirical evidence for the
optimal sleep duration for children. In
principle, the optimal amount of sleep
could be determined by “unconstrained
sleeping” (ie, letting children sleep as
long as they feel necessary52); however,
as Horne53 and Harrison and Horne54

argue, sleep may be discretionary, and
sleeping longer does not indicate a
need for more sleep, in the same way
that eating more does not indicate a
need for more food. Alternatively, sleep
need could be determined by studies of
sleep extension and sleep restriction ac-
companied by monitoring relevant out-
come variables,55 but in fact such studies
are very rare, particularly in ecologically
valid contexts, and none of the studies
offering recommendations provided
supporting evidence of this nature. In
practice, recommendations were often

justified in terms of an analysis of the
sleep children actually got, with an extra
allowance based on the assumption that
they were not getting enough. Given the
disagreement and uncertainty about
children’s sleep need, it is likely to be 1
of the primary reasons for lack of
empirical support for sleep recom-
mendations. Interestingly, during the
latter part of the 20th century (1960
and 1990), when sleep research was
mostly directed toward determining
the physiology and regulation of sleep,
no sleep recommendations were
made. Yet, as studies emerged to sug-
gest that short sleep duration impairs
daytime function, results in daytime
sleepiness, and alters metabolism,
children’s sleep need gained further
interest. At the same time, Carskadon56

conducted their seminal study (pub-
lished in 1979), which showed children
will sleep more if given the chance, sug-
gesting that they may be in need of more
sleep. During this period, there were also
several societal changes: people began
to work longer hours, 24-hour conve-
nience stores were opening, television
became universal, and various national
sleep organizations emerged. The com-
bination of evidence suggesting that
children may be in need of more sleep
and that society is restricting the op-
portunity for sleep and the development
of national groups to inform the public of
the importance of sleep, may have acted
as a catalyst to reintroduce the enforce-
ment of sleep guidelines.

CONCLUSIONS

The social construction of children’s
sleep as a public health issue has drawn
from the same well of discourse for
more than a century. This may be due to
a lack of empirical support for sleep
recommendations. Proper empirical con-
sideration of optimal sleep based on ti-
trating sleep duration in ecologically
valid contexts (ie, outside the laboratory)
against carefully measured physical,
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cognitive, and affective outcomes is
needed. We have reasonably good dose–
response data for physical activity,

sedentary behaviors, and nutrients but
virtually nothing for sleep. We also need
to understand the actual mechanisms

whereby inadequate sleep affects health
and performance outcomes, as we do
for physical activity and nutrition.
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