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Abstract

Sleep disorders in children are common. Sleep plays an important role in children’s

development and sleep disorders can have a substantial impact on their quality of life.

Indeed, sleep is crucial for physical growth, behavior, and emotional development and it

is also closely related to cognitive functioning, learning and attention, and therefore to

school performance. In the present study sleep habits were investigated in 173 school-

age children by using the Children’s Sleep Habits Questionnaire (CSHQ). Results show

that children attending the third elementary grade had higher CSHQ total score, indi-

cating sleep problems, as compared to other classes. Moreover, an inverse correlation

was observed between sleep disturbance and school performance (p< 0.05), meaning

that children with sleep problems also have a lower performance at school. Our findings

imply that sleep disorders could negatively impact school performance.
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An increasing number of research studies document the influence of sleep disorders
on academic achievement (Millman, 2005; Shin, Kim, Lee, Ahn, & Joo, 2003;
Wolfson & Carskadon, 2003). Sleep disorders are associated with impairment of
memory and cognitive function (Sadeh, Gruber, & Raviv, 2002) and can negatively
affect school performance (Eliasson, Eliasson, King, Gould, & Eliasson, 2002;
Giannotti, Cortesi, Sebastaini, & Ottaviano, 2002; Perez-Chada et al., 2007) pos-
sibly leading to psychological problems including ADHD, depression, and anxiety
(Gau et al., 2007, Prehn-Kristensen et al., 2011). Furthermore, sleep could also be
important for attention control, executive function, and consolidation of declara-
tive memory. An important role in this context is played by the prefrontal cor-
tex—that is highly susceptible to sleep deprivation and is known to be involved in
cognitive function that affects school performance (Curcio, Ferrara, & De
Gennaro, 2006; Durmer & Dinges, 2005). Indeed, Prehn-Kristensen et al. (2011),
based on the fact that the consolidation of declarative memory during sleep is
supported by slow oscillations predominantly generated by the prefrontal cortex
and that ADHD individuals show lower prefrontal brain activity, proposed that
the interplay between the prefrontal cortex and the hippocampus is altered during
the first sleep cycle in ADHD individuals. Moreover, it is also well-known that
ADHD children and adolescents typically display reduced academic performance
and engage in school failure at greater than typical rates (Owens, Stevenson,
Hadwin, & Norgate, 2012). Finally, other studies documented that sleep disorders
associated with poor school performance may lead to negative mood, antisocial
behavior, and increased the risk of using illegal drugs and alcohol (Ahonen, Nebot,
& Giménez, 2007; O’Brien & Mindell, 2005).

The data available so far on the link between sleep disorders and school per-
formance arise mainly from samples of children attending middle or high school
(Eliasson et al., 2002; Giannotti et al., 2002; Millman, 2005; Perez-Chada et al.,
2007; Sadeh et al., 2002; Shin et al., 2003; Wolfson & Carskadon, 2003) or from
clinically referred samples (Wanzek, Jenson, & Houlihan, 2012) as well as from
children who have experienced crises or natural disasters (Widyatmoko, Tan, Seyle,
Mayawati, & Silver, 2011). However, little is known about the possible association
between sleep problems and academic achievement in young children. The purpose
of our study was to evaluate sleep habits and daytime sleepiness with respect to
academic performance in a community sample of children and adolescents attend-
ing elementary school in a middle-class, urban setting in Sicily, Italy.

Methods

Sample

A total of 154 children (5- to 11-years-old.) were recruited from public elementary
schools in a predominantly middle-class urban community in Catania, Sicily, Italy.
Students were not significantly different in socioeconomic status. The study was
approved by the educational board of the school and by our medical institution.
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Participants’ parents completed an informed consent procedure. The sample
included the following groups of children according to school level and age:
(1) elementary first-grade (N¼ 27, age range: 5- to 6-years-old); (2) elementary
second-grade (N¼ 38, age range: 6- to 8-years-old); (3) elementary third-grade
(N¼ 29, age range: 8- to 9-years-old); (4) elementary fourth-grade (N¼ 29, age
range: 9- to 10-years-old); (5) elementary fifth-grade (N¼ 31, age range: 10- to
11-years-old). Data were collected between December 2010 and March 2011.

Assessment

Children were asked by teachers to give the Children’s Sleep Habits Questionnaire
(CSHQ) to their parents together with a letter explaining the project and inviting
parents to complete the questionnaire. The CSHQ (Owens, Spirito, & McGuinn,
2000) is used to assess sleep patterns and problems in children and consists of 33-
sleep-disturbance items. Parents are asked to recall the child’s sleep behaviors over
a ‘typical’ recent week. Items are rated on a three-point scale (Usually—if the sleep
behavior occurred 5 to 7 times per week; Sometimes—for 2 to 4 times per week;
and Rarely—for 0 to 1 time per week). The 33-items are conceptually grouped into
three subscales: Sleep-disturbance; Night-waking; and Daytime-sleepiness. School
performance was defined as high, low or insufficient accomplishment according to
parental report, based on the child’s final exam of the first four-month period in the
2010 academic year.

Statistical analysis

Standard descriptive statistics, Pearson’s r correlations, and linear regression
models were applied to the data in order to evaluate the association between
sleep habit variables and school performance. An alpha level of 0.05 was set for
statistical significance.

Results

Data from 154 students (72 boys and 82 females) were collected. No significant
differences were detected in age, ethnicity, or gender in our sample from the demo-
graphic and sleep variables for the study population. All students included in the
study were combined and then divided according to grade grouping. The mean
CSHQ total score for children attending the elementary third-grade was higher
than for children attending other grades, particularly for the fourth-grade
(20.41� 7.36 vs. 17.27� 3.82; p¼ 0.04). The rate of high, low, or insufficient
school performance was not different between grades. For the analysis of sleep
behaviors by school performance, parent-reports were divided into high and low
for each grade level. Consideration of all the students’ academic performance
showed negative correlation with the CSHQ Total score, indicating that the pres-
ence of sleep disorder symptoms increased the risk for a poorer school
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performance(r¼�0.430; p¼ 0.018). In our sample, the relationship between sleep
characteristics and lower school performance was significantly associated
with night-waking (0.53� 0.89 vs 0.86� 1.04, t¼ 1.9906, p¼ 0.04), and daytime-
sleepiness (4.61� 2.46 vs 5.76� 2.67, t¼ 2.5680; p¼ 0.01).

Discussion

Several reports have shown that inadequate or disrupted sleep, daytime sleepiness,
and poor sleep quality can negatively affect school performance (Blum et al., 1990;
Hoffamn & Steenhof, 1997; Link & Ancoli-Israel, 1995; Wolfson & Carskadon,
1998). Our findings support the contention that sleep disturbances negatively
affects school performance in a sample of students from first- through fifth-
grade. The sleep variables that most affected school performance in school-age
children were night-waking and daytime-sleepiness, the latter being significantly
associated with difficulty in concentration. Attention problems related to difficul-
ties in concentration during the day are symptoms that may be diagnostic of
Attention Deficit/Hyperactivity Disorder, which in turn is often associated with
poor school performance (Gruber & Sadeh, 2004). These findings are in line with
several other reports showing that daytime sleepiness is commonly reported as a
sleep variable affecting school performance in the school-aged population (Gibson
et al., 2006). Another study also reported that daytime sleepiness is a significant
sleep variable affecting school performance in high-school students, whereas it did
not seem to significantly affect school performance in junior-high students (Pagel &
Kwiatkowski, 2010). Our data are in contrast with this last finding in that, in our
sample, sleep-problems, largely attributable to daytime sleepiness, negatively
affected school performance also in children attending from first- through
fifth-grade.

Our results should be interpreted in the context of several important limitations:
(1) The study sample, although representative of the community from which it was
drawn, may not necessarily be representative of the general population; (2) even
though the community where the study was conducted was quite homogeneous and
predominantly middle-class, family socio-economic status was not formally
assessed; (3) data collected were limited to parent-report and did not include a
comprehensive assessment of other possible sleep habits and behavior; (4) chil-
dren’s cognitive profiles were not evaluated in the present sample in order to
avoid confounding by cognitive ability, although this might have provided add-
itional explanations for poor school performance; (5) finally, longitudinal data are
necessary to assess the consequences of sleep disorders across the life-span.

A significant correlation was observed between sleep disturbance, as assessed by
CHSQ, and poorer school performance in elementary-school students: the preva-
lence of sleep problems increased significantly with a decline in school performance
(r¼�0.430; p¼ 0.018). Further studies are required to understand whether inter-
ventions to modify daytime sleepiness as well as night-waking can improve aca-
demic performance in children. School psychologists should be mindful of the

Reale et al. 401

 at UCSF LIBRARY & CKM on April 7, 2015spi.sagepub.comDownloaded from 

http://spi.sagepub.com/


possibility that children’s lack of attention, fatigue, and daytime off-task behaviors
may be a function of irregular sleep patterns. Parent-report appears to be an effect-
ive way to determine whether children have restful, rejuvenating sleep or engage in
night-waking and other forms of sleep disturbances.
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