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Abstract
Sleep in children is essential for growth, emotional health and cognitive function. Although it has been described that poor 
sleep can seriously affect learning capacity, this relationship remains unclear. The purposes were to: (1) describe sleep pat-
terns and sleep problems in schoolchildren; and (2) analyze the relationship between sleep quality and quantity and academic 
achievement. This study included 330 children aged 8–11 years and who had complete sleep data from 20 primary schools 
in 20 towns from the Cuenca province, Spain. The Spanish version of the Children’s Sleep Habits Questionnaire was used, 
and parents’ educational level, and academic achievement (final grades) were measured. Analysis of covariance models was 
used to assess differences in academic achievement by sleep problems and sleep duration categories, controlling for age 
and parents’ educational level. This study found that 6.1% of the children who participated in our study slept < 9 h/day, and 
9.1% of them had sleep problems. Our results showed an inverse trend between sleeping < 9 h/day and having sleep prob-
lems with academic achievement, although these differences did not reach statistical significance (p > 0.05). In this study, 
a considerable proportion of the schoolchildren sleep less than recommended and have sleep problems. Sleep intervention 
may be important to prevent sleep problems and insufficient sleep in schoolchildren. Further research is needed to clarify 
the association of sleep insufficiency and problems with academic performance in schoolchildren.

Keywords  Children’s Sleep Habits Questionnaire · Sleep patterns · Sleep problems · Academic achievement · 
Schoolchildren

Introduction

Optimal sleep patterns are essential for growth, develop-
ment, emotional health and cognitive function [1–3]. As 
a consequence, sleep problems can have a negative effect 
on children’s wellbeing and health [1, 2, 4]. Accordingly, 
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several studies show that poor sleep, increased sleep frag-
mentation, late bedtimes and early waking seriously affect 
learning capacity, academic achievement and neurobe-
havioural functioning [3, 5]. Moreover, sleep problems in 
childhood and adolescence are a frequent and not always 
transient phenomenon being able to become chronic [6].

Sleep problems, including fragmented sleep, prolonged 
sleep onset latency and insufficient sleep, are common in 
young children [7]. Previous research has shown a preva-
lence of sleep problems in children of up to 30% [8, 9]. 
Several factors influence sleep, such as biological and 
psychological determinants, child development and char-
acteristics, social and environmental surroundings, and 
cultural differences [9–11]. Furthermore, according to the 
National Sleep Foundation, the sleep needs of children 
aged 6–13 years are 9–11 h/day [12]. However, a large 
proportion of schoolchildren do not meet the guidelines 
[13–15].

It is known that the most marked reduction in sleep dura-
tion among children occurs at the time they enter primary 
school, a transition characterized by the same school morn-
ing wake-up time but delayed bedtimes [16, 17]. Therefore, 
to prevent possible problems in the future, there is an urgent 
need to understand schoolchildren’s sleep patterns and prob-
lems or inadequate sleep habits.

Previous studies have indicated a direct association 
between the sleep quality (feeling of being rested and sat-
isfaction with sleep) and sleep quantity (time in which the 
patients are asleep) and academic achievement [3, 5], mainly 
in adolescents [18, 19]. However, other authors have not 
found association between sleep and academic achievement 
[20].

Objective measures of sleep, such as polysomnography 
or actigraphy, are complex and require specific equipment. 
In contrast, the use of subjective sleep measures, such as 
diaries or parent-report questionnaires, is easy to administer 
and has been frequently used in previous studies [21]. One 
of the most commonly used questionnaires is the Children’s 
Sleep Habits Questionnaire (CSHQ), which has shown ade-
quate reliability and validity and allows for cross-cultural 
comparisons of sleep patterns and sleep problems [22]. A 
Spanish version (CSHQ-SP) has also demonstrated adequate 
psychometric properties and it serves as a useful instrument 
for clinical and research setting [23].

In Spain, few studies have described sleep patterns and 
sleep problems in schoolchildren [24, 25] and, to our knowl-
edge, there are no studies that have analyzed the relationship 
between sleep quality, sleep quantity and academic achieve-
ment for this age group.

Thus, the aims of the present study were to: (1) describe 
the sleep patterns and sleep problems in schoolchildren from 
the Cuenca province, Castilla-La Mancha region, Spain 
(aged from 8 to 11 years); and (2) analyze the relationship 

between the sleep quality and quantity and academic 
achievement for this age group.

Materials and methods

Participants

This was a cross-sectional analysis of data (collected Sep-
tember–November 2010) from a cluster randomized trial 
aimed at assessing the effectiveness of a physical activity 
program (MOVI-2) on preventing excess weight in school-
children [26]. The MOVI-2 study included 4th and 5th grade 
primary schoolchildren (aged 8–11 years) who attended 20 
public primary schools in 20 towns from the Cuenca prov-
ince, Castilla-La Mancha region, Spain. All the School 
Councils of the participating schools were informed of the 
objectives and methodology of the study, and consent will be 
requested to carry it out. Subsequently, each school was ran-
domly assigned to the experimental group (10 schools) and 
control group (10 schools) using the StatsDirect statistical 
package. Schools were informed of the result of randomiza-
tion after they agreed to participate in the study.

In the MOVI-2 study, 1592 schoolchildren were invited 
to participate and 1070 of them accepted. Of these, 645 had 
sleep data, but from this sample, we only obtained complete 
data from 330 schoolchildren (164 boys) because several 
parents did not answer some of the items of the question-
naire, so it was removed from the analysis. Children included 
in the data analysis for this study did not differ in age, sex, 
or parents’ educational level from the entire population of 
children participating in the trial.

Instruments and procedure

The Clinical Research Ethics Committee of the Virgen de 
la Luz Hospital in Cuenca approved the study protocol. 
After obtaining the approval of the Director and Board of 
Governors (in Spanish, Consejo Escolar) of each school, a 
letter was sent to all children’s parents in the 4th and 5th 
grades inviting them to a meeting in which the study objec-
tives were outlined and written approval for their children’s 
participation was requested. This was followed by informa-
tive talks held class by class, where the schoolchildren were 
asked to participate. Then, a researcher distributed the sleep 
questionnaires in the schools and, finally, parents completed 
the questionnaire at home, returning it to the research team 
1 week later in a sealed envelope.

Sleep patterns and sleep problems

Sleep patterns and sleep problems were collected in Septem-
ber 2010 by the CSHQ-SP [23]. The CSHQ is a parent-report 



333Sleep and Biological Rhythms (2020) 18:331–341	

1 3

sleep-screening instrument designed to assess the sleep hab-
its of children aged 4–12 years [22]. This questionnaire is 
not intended to diagnose specific sleep disorders, but rather 
to identify sleep problems and the possible need for further 
evaluation. It comprises 33 items (32 in the Spanish ver-
sion because item 9 “sleep too little” of the original CSHQ 
was removed as redundant and ambiguous) that measure 
sleep problems over a typical recent week. Parents rate the 
frequency of each item on a three-point Likert scale: “usu-
ally” (5–7 times per week) = 3, “sometimes” (2–4 times per 
week) = 2, and “rarely” (0–1 time per week) = 1. Higher 
scores indicate more frequent sleep problems. The CSHQ 
yields a total sleep problem score and eight subscale scores 
(bedtime resistance, sleep onset delay, sleep duration, sleep 
anxiety, night waking, parasomnias, sleep disorder breath-
ing and daytime sleepiness). A total score > 41 has been 
suggested as the most sensitive clinical cut-off to identify 
sleep problems in children [22]. In the case of the CSHQ-
SP, the total score mean + 1 standard deviation (SD) has 
been used as a criterion to categorize children as “bad sleep-
ers” [23]; therefore, in our study it is above 48.9 points. A 
specific sleep problem is defined when at least 20% of the 
sample reports has responses of “usually” and “sometimes”; 
whereas, a rare sleep problem is defined when less than 5% 
of the sample report has responses of “usually” and “some-
times” [9].

Information on habitual bedtime, morning wake-up time, 
getting out of bed and sleep duration (only night time sleep) 
was also collected to assess sleep patterns.

Academic achievement

Academic achievement data were provided by schools and it 
was estimated from the participants’ final grades (range from 
0 to 10 score) in the previous year (June 2010, 3rd and 4th 
grades). We obtained the marks in Mathematics, Language 
and Literature, Natural, Social and Cultural Sciences, and 
Foreign Language (in our case, English) individually and, 
in addition, we also averaged the grades for all subjects to 
calculate an academic achievement total score.

Parents’ educational level

Parents’ educational level was measured by asking about 
the highest level of education in the family (either mother 
or father) using a questionnaire [27]. Highest level of par-
ents education was classified as “primary education” if 
they belonged to one of these categories: (1) functionally 
illiterate, (2) without any studies, or (3) had not completed 
primary education; as “middle education” if they had com-
pleted primary education, high school/secondary educa-
tion, or “Bachillerato” levels (2 years of upper secondary 

education); as “university education” if they had obtained a 
university degree.

Data analysis

Means and standard deviations were calculated to describe 
participants’ sleep patterns and the eight CSHQ subscales. 
Total sleep problems score was also calculated as median 
and interquartile range. Descriptive statistics included fre-
quencies in each item of the sleep problem scale, by sex and 
age groups (8–9 age group and 10–11 age group).

Chi squared tests were used to analyze the differences by 
sex and age groups in sleep problems.

Analysis of variance (ANOVA) models were used to test 
differences in the mean of specific subjects and total aca-
demic achievement by sleep problems (taking into account 
the median in this study: < 41 vs ≥ 41 score) and sleep 
duration (≥ 9 h/day vs < 9 h/day) categories, and analysis of 
covariance (ANCOVA) models to test these differences after 
controlling for age and parents’ educational level.

The Statistical Package for Social Sciences (SPSS) for 
Windows version 25.0 was used for all data analyses. All 
statistical significance was set at p ≤ 0.05.

Results

The total number of schoolchildren who participated in 
this study was 330, and 164 (49.70%) of them were boys. 
The mean age of participants was 9.45 years (SD 0.68). No 
differences by age, parents’ educational level, academic 
achievement and sex were found among children who had 
complete sleep data and those who did not.

Table 1 summarizes the participants’ characteristics. The 
mean bedtime of the participants was 22:17 (SD ± 31 min), 
mean morning wake-up time was 8:00 (SD ± 18 min), mean 
time of getting out of bed was 8:06 (SD ± 18 min), and mean 
sleep duration was 569 min (SD ± 40).

Among children aged 8–11 years, 6.1% slept < 9 h/day, 
and 9.1% met the criteria for at risk of sleep problems (total 
score > 48.90).

Prevalence of sleep problems by sex

Table 2 summarizes the frequencies by sex of each item on 
the sleep problem scale. The most prevalent specific sleep 
problems were the same for both boys and girls: struggles at 
bedtime (boys 28.70%, girls 27.70%), afraid of sleeping in 
the dark (boys 24.40%, girls 22.30%), trouble sleeping away 
(boys 23.20%, girls 24.10%), awakes once during night (boys 
21.30%, girls 22.30%), talking during sleep (boys 31.70%, 
girls 24.10%), restless and moves about a lot (boys 42.70%, 
girls 31.90%), snores loudly (boys 25%, girls 22.30%), wakes 
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up in a negative mood (boys 23.80%, girls 26.50%), others 
wake the child (boys 75.60%, girls 79.50%), hard time get-
ting out of bed (boys 48.20%, girls 49.40%), takes a long 
time to be alert (boys 22%, girls 19.90%), and snorts and 
gasps for boys (20.10%). In the “wakes by himself” item, 
44.50% of boys and 45.20% of girls rarely wake by them-
selves. Only bed-wetting at night (girls 4.80%), sleepwalking 
(boys 4.80%, girls 3.60%), awakening screaming/sweating 
(boys 4.80%, girls 4.80%), stopping breathing (boys 4.30%, 
girls 2.40%), and watching TV (girls 4.80%) occurred in 
fewer than 5% of the children.

We have not found significance statistical differences in 
either of each sleep variable of sleep problems by sex.

Prevalence of sleep problems by age groups

Table 3 summarizes the frequencies by age of each item on 
the sleep problem scale.

The most prevalent specific sleep problems were the same 
for both age groups: struggles at bedtime, afraid of sleep-
ing in the dark, trouble sleeping away, awakes once during 
night, talks during sleep, restless and moves a lot, snores 
loudly, wakes up in negative mood, others wake child and 
hard time getting out of bed. Also, in 10–11 age group, the 
items “takes long time to be alert” (23.4%) and “riding in 
car” (21.6%) are specific sleep problems. Only sleepwalks, 
awakens screaming, sweating, stops breathing, and watching 
TV occurred in fewer than 5% of the children.

The prevalence of “falls asleep in 20 min” and “sleeps 
the right amount” was significantly higher in schoolchildren 
aged 8–9 than in schoolchildren aged 10–11 (p ≤ 0.05).

Relationship between sleep problems, sleep 
duration and academic achievement

There was an inverse tendency between sleep problems and 
academic achievement, although statistical significance was 
not reached (Table 4), even after controlling for age and 
parents’ educational level, the results did not change (Online 
Resource 1).

In relation to sleep duration, the mean scores of academic 
achievement were higher, although without reaching statisti-
cal significance (p > 0.05), in schoolchildren who slept ≥ 9 h/
day in comparison with peers who slept < 9 h/day (Table 5). 
When age and parents’ educational level were added as a 
covariate, the results did not change (Online Resource 2).

Discussion

Ours is the first study conducted to establish sleep patterns 
and sleep problems and their relationship with academic 
achievement among schoolchildren in the Cuenca province, 
Castilla-La Mancha region, Spain. Our data show that 6.1% 
of children aged 8–11 years sleep < 9 h/day and 9.1% of 
them have sleep problems. The differences found in aca-
demic achievement by sleep problems and sleep duration 
categories did not reach statistical significance.

In the present study, the average sleep duration was 
569 min, which is remarkably shorter than that reported in 
the United States [9], The Netherlands [28], and in several 
rural communities in China [29]. It is slightly longer than 
that presented in Chinese research [9, 30] and considerably 
longer than that found in studies of Japan [14], Malaysia 

Table 1   Characteristics of the participants, sleep patterns and sleep 
problems

N number, SD standard deviation, CSHQ Children’s Sleep Habits 
Questionnaire
a Mean of the scores in Mathematics, Language and Literature, Natu-
ral, Social and Cultural Sciences, and Foreign Language (English)
b Mean ± SD (min)
c Total sleep problems score: the sum of 32 sub-items comprising the 
questionnaire. It is also shown as median and interquartile range
*Significant differences by parents’ educational level between pri-
mary-middle and university-middle (p ≤ 0.001)

Characteristics N % Mean SD

Age (years) 330 9.45 0.68
Academic achievementa 240 7.06 1.62
 Mathematics 7.53 1.64
 Language and Literature 7.82 1.66
 Natural, Social and Cultural Sci-

ences
7.36 1.77

 Foreign Language (English) 7.43 1.75
Parents’ educational level
 Primary 13 9.4
 Middle* 112 81.2
 University 13 9.4

Sleep patternsb

 Bedtime 259 22:17 31
 Sleep duration 264 569 40
 Morning wake-up time 265 08:00 18
 Get out of bed 266 08:06 18

Sleep problems 330
CSHQ subscales
 Bedtime resistance 7.50 1.93
 Sleep onset delay 1.35 0.66
 Sleep duration 2.44 0.94
 Sleep anxiety 5.10 1.74
 Night wakings 3.52 1.09
 Parasomnias 8.36 2.14
 Sleep disordered breathing 3.55 1.11
 Daytime sleepiness 12.25 2.70

Total sleep problems scorec 41.62
41 (37–44)

7.28
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Table 2   Prevalence of sleep 
problems by sex (n = 164 for 
boys and n = 166 for girls)

Sleep problems Sex Rarely (0–1 t/
wa) (%)

Sometimes (2–4 t/
wa) (%)

Usually (5 or 
more t/wa) (%)

Bedtime resistance
Goes to bed at same timeb Boys 3.7 16.5 79.9

Girls 1.2 17.5 81.3
Falls asleep in other’s bed Boys 87.2 7.9 4.9

Girls 85.5 9.6 4.8
Falls asleep in own bedb Boys 10.4 4.9 84.8

Girls 12.7 3.0 84.3
Needs parent in room to sleep Boys 84.1 5.5 10.4

Girls 89.2 4.8 6.0
Struggles at bedtime Boys 71.3 18.9 9.8

Girls 72.3 19.3 8.4
Sleep onset delay
Falls asleep in 20 minb Boys 10.4 12.8 76.8

Girls 9.6 18.1 72.3
Sleep duration
Sleeps the right amountb Boys 4.3 12.2 83.5

Girls 7.2 13.3 79.5
Sleeps same amount each dayb Boys 3.7 7.3 89.0

Girls 7.8 9.6 82.5
Sleep anxiety
Afraid of sleeping in the dark Boys 75.6 13.4 11.0

Girls 77.7 12.0 10.2
Afraid of sleeping alone Boys 82.3 9.1 8.5

Girls 85.5 7.2 7.2
Trouble sleeping away Boys 76.8 14.6 8.5

Girls 75.9 19.3 4.8
Night wakings
Moves to other’s bed in night Boys 87.8 8.5 3.7

Girls 92.8 4.2 3.0
Awakes once during night Boys 78.7 17.1 4.3

Girls 77.7 18.7 3.6
Awakes more than once Boys 89.0 7.9 3.0

Girls 89.8 9.0 1.2
Parasomnias
Wets the bed at night Boys 92.7 3.7 3.7

Girls 95.2 1.8 3.0
Talks during sleep Boys 68.3 26.2 5.5

Girls 75.9 21.1 3.0
Restless and moves a lot Boys 57.3 27.4 15.2

Girls 68.1 19.9 12.0
Sleepwalks Boys 95.1 2.4 2.4

Girls 96.4 1.8 1.8
Grinds teeth during sleep Boys 83.5 11.0 5.5

Girls 86.7 10.2 3.0
Awakens screaming, sweating Boys 95.1 3.0 1.8

Girls 95.2 3.0 1.8
Alarmed by scary dream Boys 92.1 5.5 2.4

Girls 89.8 7.8 2.4
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[15], Egypt [31] and in urban communities in China [29]. On 
the other hand, in comparison with other countries, children 
in the Cuenca province (Spain) had the latest bedtime and 
wake-up time. These differences in sleep patterns may be 
attributed to different school schedules and homework load 
[9, 32]. Asian countries report less sleep duration than West-
ern countries. The reason for this may not only be the high 
academic parents’ and schools’ expectations [32], which 
require doing homework after dinner for 1 or 2 h, but also 
the early start times of schools in Asian countries [33].

Regarding sleep problems (based on the subscales), 
schoolchildren in our study showed, in general, scores simi-
lar to Dutch, American, Chinese and Japanese children, and 
lower rates compared with Egyptian and Malaysian children 
[9, 14, 15, 28, 30, 31]. It is likely that Spanish sleep tradi-
tions are more similar to those in the US and The Neth-
erlands than they are to Malayan and Egyptian traditions. 
Furthermore, the higher rate of sleep problems in Malaysia 
may be explained by the exam-oriented education system 
that imposes excessive stress and academic workload on 

Malaysian schoolchildren [34, 35]. Therefore, parenting 
practices, television viewing habits and excessive daytime 
napping among Egyptian children could be the cause of the 
higher frequency of sleep problems in this population [31].

In our study, sex and age were not significantly related 
to sleep problems, except for “falls asleep in 20 min” and 
“sleeps the right amount” where we found statistical differ-
ences by age groups, performing worse in older children. It 
is possible that academic stress, due to the higher academic 
demands in the upper grades, is partly responsible for the 
differences between the age groups studied. Another pos-
sible explanation for these differences could be the higher 
electronic devices (including television viewing, mobile 
cell phones and tablets) consumption before going to bed 
in older children [36]. The relationship between sleep and 
sex is not so clear. Moreover, some studies have found that 
girls have a longer sleep duration and a later wake-up time 
compared with boys [37, 38], but other researches [15], like 
ours, have not found any significant sex differences in sleep 
patterns and sleep problems.

Sleep problems: each question of the CSHQ subscales (32 items)
N number
a t/w: Times per week
b More percentages in “sometimes” and “usually” mean less sleep problems

Table 2   (continued) Sleep problems Sex Rarely (0–1 t/
wa) (%)

Sometimes (2–4 t/
wa) (%)

Usually (5 or 
more t/wa) (%)

Sleep disordered breathing
Snores loudly Boys 75.0 18.9 6.1

Girls 77.7 19.3 3.0
Stops breathing Boys 95.7 0.6 3.7

Girls 97.6 1.8 0.6
Snorts and gasps Boys 79.9 13.4 6.7

Girls 86.7 10.2 3.0
Daytime sleepiness
Wakes by himselfb Boys 44.5 36.0 19.5

Girls 45.2 37.3 17.5
Wakes up in negative mood Boys 76.2 17.1 6.7

Girls 73.5 20.5 6.0
Others wake child Boys 24.4 29.3 46.3

Girls 20.5 31.9 47.6
Hard time getting out of bed Boys 51.8 28.7 19.5

Girls 50.6 31.3 18.1
Takes long time to be alert Boys 78.0 17.1 4.9

Girls 80.1 16.9 3.0
Seems tired Boys 85.4 9.8 4.9

Girls 85.5 12.0 2.4
Watching TV Boys 92.1 5.5 2.4

Girls 95.2 4.2 0.6
Riding in car Boys 80.5 13.4 6.1

Girls 80.7 15.1 4.2
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Table 3   Prevalence of sleep 
problems by age groups 
(n = 172 for 8–9 age group and 
n = 158 for 10–11 age group)

Sleep problems Age group Rarely (0–1 t/
wa) (%)

Sometimes 
(2–4 t/wa) (%)

Usually (5 or 
more t/wa) (%)

Bedtime resistance
Goes to bed at same timeb 8–9 1.2 14.5 84.3

10–11 3.8 19.6 76.6
Falls asleep in other’s bed 8–9 83.7 11.6 4.7

10–11 89.2 5.7 5.1
Falls asleep in own bedb 8–9 10.5 4.1 85.5

10–11 12.7 3.8 83.5
Needs parent in room to sleep 8–9 87.2 5.8 7.0

10–11 86.1 4.4 9.5
Struggles at bedtime 8–9 73.8 16.3 9.9

10–11 69.6 22.2 8.2
Sleep onset delay
Falls asleep in 20 minb,* 8–9 5.8 16.9 77.3

10–11 14.6 13.9 71.5
Sleep duration
Sleeps the right amountb,* 8–9 2.3 11.6 86.0

10–11 9.5 13.9 76.6
Sleeps same amount each dayb 8–9 4.1 7.0 89.0

10–11 7.6 10.1 82.3
Sleep anxiety
Afraid of sleeping in the dark 8–9 76.2 13.4 10.5

10–11 77.2 12.0 10.8
Afraid of sleeping alone 8–9 81.4 8.7 9.9

10–11 86.7 7.6 5.7
Trouble sleeping away 8–9 77.9 16.3 5.8

10–11 74.7 17.7 7.6
Night wakings
Moves to other’s bed in night 8–9 90.7 5.8 3.5

10–11 89.9 7.0 3.2
Awakes once during night 8–9 78.5 18.0 3.5

10–11 77.8 17.7 4.4
Awakes more than once 8–9 87.8 10.5 1.7

10–11 91.1 6.3 2.5
Parasomnias
Wets the bed at night 8–9 94.2 2.9 2.9

10–11 93.7 2.5 3.8
Talks during sleep 8–9 70.3 24.4 5.2

10–11 74.1 22.8 3.2
Restless and moves a lot 8–9 59.9 25.6 14.5

10–11 65.8 21.5 12.7
Sleepwalks 8–9 95.9 2.9 1.2

10–11 95.6 1.3 3.2
Grinds teeth during sleep 8–9 85.5 11.6 2.9

10–11 84.8 9.5 5.7
Awakens screaming, sweating 8–9 94.8 4.1 1.2

10–11 95.6 1.9 2.5
Alarmed by scary dream 8–9 92.4 5.8 1.7

10–11 89.2 7.6 3.2
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Regarding the relationship between sleep quality and quan-
tity and academic achievement in children and adolescents, 
prior studies have established an inverse association between 
insufficient sleep and poor sleep quality and academic achieve-
ment [3, 5]. These studies have based this association on the 
idea that both shortness and disruption of sleep reduce the 
overnight brain activity, which is needed for neurocognitive 
functioning [3]. Furthermore, complex tasks which represent 
higher-order neurocognitive functioning, requiring abstract 
thinking, selective attention, creativity, integration and plan-
ning, are characterized by an involvement of prefrontal cortex, 
which is known to be intensively sensitive to sleep and vulner-
able to disrupted sleep [5]. However, in our study, like in other 
authors [20], sleep is not related to academic grades, probably 
because sleep duration is not a sensitive domain to control 
for individuals’ variabilities of sleep needs in each subject. 
Thus, we believe that a stronger and significant association 
could have been found if we had measured how changes in 

sleep duration affect academic achievement. Likewise, the 
CSHQ measures sleep problems as a stable construct rather 
than measuring the sleep loss quality. It is, therefore, possi-
ble that other sleep constructs, such as sleepiness or chronic 
sleep reduction, will better estimate the sleep consequences for 
academic achievement [19]. Furthermore, it seems important 
to note that although the study sample comes from a well-
designed, large-sample clinical trial, the huge proportion of 
missing data (more than 40%) in sleep variable makes it dif-
ficult to extrapolate these findings to other populations. Thus, 
these findings should be interpreted with caution.

Limitations

The main limitation of our study is small sample size and 
high non-response rate in sleep measure. This may lead to 
inaccuracy or interpretation bias. Consequently, our findings 

Sleep problems: each question of the CSHQ subscales (32 items); age group: two age groups, 8–9 years 
(4th grade primary schoolchildren) and 10–11 years (5th grade primary schoolchildren)
N number
a t/w: Times per week
b More percentages in “sometimes” and “usually” mean less sleep problems
*Significant differences by age groups (p ≤ 0.05)

Table 3   (continued) Sleep problems Age group Rarely (0–1 t/
wa) (%)

Sometimes 
(2–4 t/wa) (%)

Usually (5 or 
more t/wa) (%)

Sleep disordered breathing
Snores loudly 8–9 76.2 18.6 5.2

10–11 76.6 19.6 3.8
Stops breathing 8–9 98.3 0.6 1.2

10–11 94.9 1.9 3.2
Snorts and gasps 8–9 85.5 10.5 4.1

10–11 81.0 13.3 5.7
Daytime sleepiness
Wakes by himselfb 8–9 48.8 33.7 17.4

10–11 40.5 39.9 19.6
Wakes up in negative mood 8–9 76.2 16.3 7.6

10–11 73.4 21.5 5.1
Others wake child 8–9 25.6 26.2 48.3

10–11 19.0 35.4 45.6
Hard time getting out of bed 8–9 51.7 30.2 18.0

10–11 50.6 29.7 19.6
Takes long time to be alert 8–9 81.4 14.5 4.1

10–11 76.6 19.6 3.8
Seems tired 8–9 85.5 11.0 3.5

10–11 85.4 10.8 3.8
Watching TV 8–9 95.3 4.1 0.6

10–11 91.8 5.7 2.5
Riding in car 8–9 82.6 12.2 5.2

10–11 78.5 16.5 5.1



339Sleep and Biological Rhythms (2020) 18:331–341	

1 3

should be interpreted with caution. In our opinion, the large 
number of CSHQ items could explain so many numbers 
of incomplete questionnaires in our study and, as a con-
sequence, of the sample loss. Second, children’s sleep was 
assessed by parent-report questionnaires instead of using 
objective measures (e.g., polysomnography or actigraphy). 
Third, the cross-sectional data of this study do not allow 
the establishment of causal relationships between academic 
achievement and sleep. More longitudinal and experimental 
studies are necessary to assess the sleep effects on academic 
achievement in Spanish schoolchildren. Fourth, we have not 
adjusted for potential confounders and mediators (dietary 
habits, TV watching, physical activity, mental problems or 
family income), which are factors we have not measured in 
this study but that should be considered in future research 
because they could influence the relationship between sleep 
and academic achievement. Another important point that 
relates to how studies have measured sleep duration is that, 

whereas several studies have included daily total sleep dura-
tion (night time sleep and daytime nap) [9, 29, 30], others 
[28], such as in ours, have taken account of only night time 
sleep, thus comparing sleep patterns between children from 
different countries becomes more difficult and potentially 
inaccurate. Moreover, although it is true that in this study 
academic achievement and sleep have been measured at dif-
ferent times (concretely 2 months apart), and this fact could 
condition the results, it should be taken into account that 
the grades reflect the child’s school trajectory during the 
course, and sleep reflects a pattern that although it has been 
measured at a specific moment in time, it is assumed that 
it is the child’s habitual during the course, so we believe 
that it is not a problem. Finally, the Spanish version of the 
CSHQ (CSHQ-SP), which omits item 9 “sleep too little”, 
has not allowed us to compare either the total score of sleep 
problems (it is a different cut-off) or the subscale “sleep 
duration” (comprises this item) with other studies.

Conclusions

This study provides a better understanding of children’s 
sleep patterns and sleep problems in schoolchildren, and 
their relationship with academic achievement. Our results 
show that a considerable proportion of the schoolchildren 
sleep less than recommended and have sleep problems. Sleep 
intervention may be important to prevent sleep problems and 
insufficient sleep in schoolchildren. No significant associa-
tion between the sleep quality and quantity and academic 
achievement was demonstrated in the current study. Due to 
the sample loss in our study, future research is necessary to 
confirm this finding.
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Table 4   Mean differences in academic achievement in children with 
and without sleep problems, in ANOVA models (n = 240)

SD standard deviation
a The cut-off to identify sleep problems in children in our study was 
the median (≥ 41)
b Average marks obtained in Mathematics, Language and Literature, 
Natural, Social and Cultural Sciences, and Foreign Language (Eng-
lish)

Sleep problemsa p

No 
(n = 117) 
mean (SD)

Yes 
(n = 123) 
mean (SD)

Mathematics 7.7 (1.6) 7.4 (1.7) 0.093
Language and Literature 7.9 (1.6) 7.8 (1.7) 0.687
Natural, Social and Cultural 

Sciences
7.4 (1.7) 7.3 (1.8) 0.673

Foreign Language (English) 7.5 (1.8) 7.4 (1.8) 0.542
Academic achievement total 

scoreb
7.2 (1.6) 7.0 (1.6) 0.313

Table 5   Mean differences in 
academic achievement by sleep 
duration categories, in ANOVA 
models (n = 201)

h/d hours per day, SD standard deviation
a Average marks obtained in Mathematics, Language and Literature, Natural, Social and Cultural Sciences, 
and Foreign Language (English)

Sleep duration categories p

< 9 h/d (n = 12) mean 
(SD)

≥ 9 h/d (n = 189) mean 
(SD)

Mathematics 6.7 (1.8) 7.6 (1.6) 0.076
Language and Literature 7.1 (2.1) 7.9 (1.6) 0.096
Natural, Social and Cultural Sciences 6.8 (2.1) 7.4 (1.7) 0.253
Foreign Language (English) 7.4 (1.9) 7.5 (1.7) 0.840
Academic achievement total scorea 6.5 (1.9) 7.1 (1.6) 0.248
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