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Abstract

Objective: To analyze the association between sleep disorders, behaviors associated with cognition, 
and academic performance in elementary school students. Subjects and Method: Analytical and 
cross-sectional research including 733 students from 5th and 8th grades from public schools par-
ticipating in the study “Health survey and academic performance in the Bio-Bio Province 2018”. 
The sleep disorders were reported through a sleep self-report questionnaire, and the academic per-
formance was measured through the grade point average (GPA) in subjects language, mathematics, 
physical education, general point averages, and perception of cognitive functions in a school context. 
Results: 81.9% of the schoolchildren indicated problems with bedtime routines. The students with 
sleep disorders of both sexes presented higher memory problems, are slower in resolving math pro-

What do we know about the subject matter of this study?

Sleep is currently considered a variable that may be associated with 
cognitive performance in children and adolescents. However, in La-
tin American countries such as Chile, sleep habits are still conside-
red an emerging study area with little evidence on the relationship 
with school performance.

What does this study contribute to what is already known?

To date, this study is the most updated local evidence that shows a 
high prevalence of sleep routine problems and a relationship bet-
ween sleep problems and lower school performance and poorer 
cognitive function perception in schoolchildren in public schools.
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blems, have higher difficulties to maintain attention in classes, have more problems solving complex 
tasks, and more nervousness during a test than the student classified as not having sleep disorders. 
Additionally, the students with sleep disorders presented lower grades in their GPA and the subjects 
mathematics, language, and physical education than those students without sleep disorders. Con-
clusion: A high prevalence of bedtime routine problems was detected as well as an association bet-
ween sleep disorders and lower academic performance together with a worse perception of cognitive 
functions in schoolchildren. Implementing health promotion strategies, focused on sleep hygiene in 
educational centers could improve academic performance.

Academic Performance - M. Henriquez-Beltrán et al

Introduction

Academic performance in children and adolescents 
has been related to their habits and lifestyles. Therefo-
re, a positive academic performance has been associa-
ted with a healthy diet, physical activity, and sufficient 
sleep according to age1. However, the health habits of 
Chilean schoolchildren are far from adequate. Eviden-
ce indicates that schoolchildren with high levels of obe-
sity, low levels of physical activity, and poor physical 
condition have lower school performance2-4.

Regarding sleep, recent studies have shown that 
children and adolescents have changed their sleep pat-
terns, demonstrating that, in the last 20 years, adoles-
cents who sleep more than 7 hours per night and who 
report an adequate nighttime sleep have decreased 
considerably5. In 2005, a South Korean study reported 
one of the most important decreases in sleep hours, 
where the average sleep was 4.9 hours per night6. In 
Chile, the National Health Survey showed that 64.8% 
of young people reported sleep disorders such as night-
time snoring and parasomnias7. Specifically, 11.8% of 
high school students reported having poor sleep qua-
lity7. According to international evidence, our coun-
try is among the eight countries where schoolchildren 
and adolescents suffer the most sleep problems (63% 
of students in 4th grade and 74% in 8th grade)8. The 
evidence suggests that the cause of these problems are 
psychosocial pressures and the decrease in parental 
control over their children’s bedtimes9, and the increa-
se in technology and its growing ease of access have 
also had a negative influence, as has been evident in 
the last decade10,11.

The increase in sleep problems in children and 
adolescents has generated concern in the health and 
education sphere, specifically in school performance, 
since getting enough sleep is crucial for optimal cog-
nitive and physiological development12. A recent syste-
matic review showed that different forms of sleep de-
privation are detrimental to the emotional, behavioral, 
and cognitive functions of students13. Higher-order 
cognitive skills, such as performance and behavior, are 
sensitive when there is a reduction in both the quantity 

and quality of sleep, negatively affecting academic per-
formance14,15.

Physiologically, the association between sleep pro-
blems and cognitive and academic performance could 
be caused by an alteration in the rapid eye movement 
(REM) and non-rapid eye movement (non-REM) 
phases. The REM phase is characterized by low-am-
plitude, high-frequency waves on an electroencepha-
lograph (EEG)16,17 and has been linked to learning and 
memory18. On the other hand, the non-REM phase 
presents high-amplitude, low-frequency EEG waves, 
and is characterized by decreased muscle tone and 
slow eye movement16,17. Also, it has been related to the 
regeneration of musculoskeletal tissue, the strengthe-
ning of the immune system17, and the consolidation of 
declarative memory19.

In recent years, sleep has been considered as a 
relevant variable associated with higher cognitive 
functions13. However, in Latin American countries 
such as Chile, sleep is still considered an emerging 
area and there is little evidence on how sleep habits 
can be related to school performance. Its emotional, 
behavioral, and cognitive implications have been little 
explored in the school population, which is paradoxi-
cal, considering the high prevalence of sleep problems 
found in Chilean children and adolescents8. Accor-
ding to the existing evidence, this is the first study that 
analyzes the association between sleep disorders and 
academic performance in Chilean schoolchildren. The 
objective of this study was to analyze the association 
between sleep problems and academic performance in 
schoolchildren from fifth to eighth grade from public 
schools in the province of Biobío, Chile.

Subjects and Method

Design and participants
Analytical, cross-sectional study using data from 

the Health and School Performance Survey 2018 of the 
province of Biobío. All schoolchildren from fifth to 
eighth grade from all public schools of a commune in 
the province of Biobío, Chile (n = 3,857) were invi-
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ted to participate. A probabilistic and stratified sam-
ple with communal representativeness of 797 Chilean 
schoolchildren (12 ± 1.3 years) who completed all the 
measurements were included, after signing the consent 
of the parents/legal guardian. 64 schoolchildren were 
excluded due to non-attendance the day of the mea-
surements and not signing the informed consent. The 
sample finally consisted of 733 schoolchildren (53.9% 
males; 12 ± 1.3 years). For the sample calculation, 5% 
error and 95% confidence were considered.

Procedure
A partnership was established between the inter-

university research team and the Municipal Adminis-
tration and Education Department. Once approval 
from the ethics committee and municipal authori-
zation were obtained, the design and selection of va-
riables were carried out jointly with the directors and 
teachers from public schools. Subsequently, teachers 
were trained to apply the instruments in order to re-
duce inter-evaluator bias. Data collection was carried 
out in all educational establishments, on the same day 
and during the same class hours. Families, directors, 
and teachers were informed about the purpose of the 
study and agreed to collaborate in it. The project was 
approved by the Ethics Committee of the Vice-Rectory 
of Research and Development of the Universidad de 
Concepción, Chile.

School performance
Schoolchildren’s performance was assessed consi-

dering the grade point average and perception of cog-
nitive functions in the school context.
a. Grade Point Average: The grades for language arts, 

mathematics, physical education, and the grade 
point average for the first academic semester were 
reported. The averages range from 1.0 to 7.0, whe-
re 4.0 is the passing grade. No differences in acade-
mic standards were considered since all the schools 
were public and therefore follow the same curricu-
lar bases and study programs given by the Ministry 
of Education (MINEDUC)20.

b. Perception of cognitive functions in the school con-
text: A survey developed by the researchers using 
5/18 items of the Daily Stress Inventory was applied 
(DSI)21. These items are associated with the per-
ception of cognitive functions in the school setting 
and have already been used in other studies22. The 
5 questions used were: How good is your me-
mory? How quickly do you solve a math problem 
in school? How well do you maintain attention in 
class without losing concentration? How well can 
you solve complex tasks in school? and How ner-
vous do you get during a test? It was scored from 0 
to 10, where lower values indicated more problems 

in the evaluated behaviors and vice versa. Subse-
quently, to present the results, each behavior was 
divided into three categories (0-3, 4-6, and 7-10). 
The categories for classroom memory were poor 
memory (0-3), average memory (4-6), and good 
memory (7-10); for quickness to solve a math pro-
blems were slow to solve (0-3), average to solve (4-
6), quick to solve (7-10); for attention span in class 
without losing concentration were bad attention 
span (0-3), average attention span (4-6), and good 
attention  span (7-10); for solving complex tasks 
were with problems in solving complex tasks (0-
3), I with some problems in solving complex tasks 
(4-6), and without problems solving complex tasks 
(7-10); and finally, for nervousness during a test 
were very nervous (0-3), moderate nervousness (4-
6), and without nervousness (7-10).

Sleep habits and problems
The questionnaire used to evaluate sleep habits 

and problems was the Sleep Self-Report (SSR), Spa-
nish version23. Each item has a 3-point scale to indicate 
the frequency of each habit: usually (2 = 5 to 7 times 
a week), sometimes (1 = 2 to 4 times a week), and sel-
dom (0 = never or once a week). The questionnaire has 
19 items (3 of them provide additional information, 
which is not included in any subscale), grouped into 
4 subscales as follows: a) sleep quality; b) sleep-related 
anxiety; c) sleep refusal; and d) bedtime routines. An 
overall score is obtained by summing the scores of the 
16 items (variable total score). Higher scores indicate 
more sleep-related problems. Cut-off points were used 
to indicate schoolchildren with and without sleep pro-
blems considering the criteria established by Orgilés, 
Owens, Espada, Piqueras, Carballo23 which state: 7 for 
sleep quality, 6 for sleep-related anxiety, 4 for sleep re-
fusal, 3 for bedtime routines, and 16 for the total score.

Socio-school data
The age, sex, and grade of each student and whether 

or not they participated in the School Integration Pro-
gram (PIE) were reported.

Statistical analysis
Qualitative variables were presented as absolu-

te frequency and relative percentage frequency, and 
quantitative variables as mean ± standard deviation. 
The distribution of the data was tested with the Sha-
piro-Wilk test, showing normality in all variables of 
analysis. In addition, equality of variances was verified 
with Levene’s test using parametric statistics. The chi-
square test was used to establish the association bet-
ween nominal variables. The difference in medians 
between two different groups was tested with the t-
Student test for independent samples. To establish the 
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linear relationship between performance variables and 
child sleep, Pearson’s correlation coefficient was used. 
The significance levels used were p ≤ 0.05 and p ≤ 0.01.

Results

It was observed that the students were mostly male 
(53.9%), with an average age of 12 years, and 19.2% 
belonged to the school integration program. Most of 
the students perceived themselves as having good me-
mory, being quick to solve mathematical problems, 
with no problems in solving complex tasks, or ner-
vousness during a test. Males perceived themselves to 
be faster at solving mathematical problems, with fewer 
problems solving complex tasks, and less nervous than 
girls (p = 0.024; p = 0.04; p = 0.015, respectively). 
Additionally, it was evidenced that girls had better 
math grades and GPA than boys (p = 0.007; p = 0.002, 
respectively) (table 1).

It was observed that 17.1% of the schoolchildren 
perceived themselves as having sleep problems, specifi-
cally, 12.1% indicated having poor sleep quality, 5.5% 
sleep-related anxiety, 7.2% refusal to sleep, and 81.9% 
problems with bedtime routines. There were no diffe-
rences between boys and girls in the score and percen-
tage of schoolchildren with sleep problems (table 2).

School performance according to sleep problems in 
boys and girls

Figure 1 shows the grades point average of boys (fi-
gure 1a, 1b, and 1c) and girls (Figure 1d, 1e, 1f) with and 
without sleep problems. In relation to the total score of 
the SSR test, children who indicated having sleep pro-
blems had lower grades in language arts (p = 0.012), 
physical education (p = 0.033), and GPA (p = 0.006). 
When analyzing the dimensions of the test indepen-
dently, it was observed that the children who indicated 
that they had sleep quality problems had lower grades 
in mathematics (p = 0.043), language arts (p = 0.027), 
physical education (p = 0.026), and GPA (p = 0.02) 
compared with those children without sleep quality 
problems. Children who indicated sleep-related anxie-
ty had lower grades in language arts (p = 0.016) than 
children without sleep anxiety. In addition, children 
who indicated refusal to sleep had lower grades in lan-
guage arts (p = 0.032) and GPA (p = 0.012) compared 
with those children who did not report refusal to sleep.

Regarding the total score of the SSR test, girls who 
reported having sleep problems had lower grades in 
language arts (p = 0.008) and GPA (p = 0.015). When 
analyzing the dimensions of the test independently, 
it was observed that girls with sleep quality problems 
had a lower GPA (p = 0.030) compared with those girls 
without sleep quality problems. In addition, girls with 

bedtime routine problems had lower grades in math 
(p = 0.046) compared with girls without such pro-
blems (figure 1).

Perception of cognitive functions in the school con-
text, according to sleep problems in boys and girls

When analyzing in boys the perception of cognitive 
functions according to sleep problems, we can observe 
that from them, a high percentage presented memory 
problems in class (p = 0.000), slower solving mathe-
matical problems (p = 0.008), less attention in class 
(p = 0.001), and greater difficulties in solving complex 
tasks (p = 0.000) compared with boys without sleep 
problems. When analyzing independently the dimen-
sions of SSR, it was observed that in boys who reported 
problems in sleep quality, a higher percentage presen-
ted less attention in class (p = 0.017) and greater diffi-
culties in solving complex tasks (p = 0.004) compared 
with those without problems in sleep quality. Likewi-
se, boys who presented greater refusal to sleep repor-
ted a higher percentage of memory problems in class 
(p = 0.000), slower solving mathematical problems 
(p = 0.019), and greater difficulties in solving complex 
tasks (p = 0.000) compared with boys with less refusal 
to sleep. Additionally, in boys who presented bedtime 
routine problems, a higher percentage reported ner-
vousness during a test (p = 0.030) compared with boys 
without bedtime routine problems (figure 2).

When analyzing only the girls, those who presen-
ted sleep problems showed a higher percentage of 
memory problems in class (p = 0.000), slower solving 
mathematical problems (p = 0.005), less attention in 
class (p = 0.000), greater difficulty in solving complex 
tasks (p = 0.024), and greater nervousness during a test 
(p = 0.003) compared with girls without sleep pro-
blems. When the dimensions of the SSR were analyzed 
independently, it was observed that girls who presen-
ted sleep quality problems, a higher percentage indica-
ted having memory problems in class (p = 0.002), less 
attention in class (p = 0.000), and greater nervousness 
during a test (p = 0.008) than girls without sleep qua-
lity problems. Likewise, girls with sleep-related anxiety 
presented a higher percentage of memory problems in 
class (p = 0.002) compared with girls without sleep-
related anxiety. In addition, in girls with higher sleep 
refusal, a higher percentage presented slower solving 
mathematical problems (p = 0.045) and less attention 
in class (p = 0.005) than girls with lower sleep refusal 
(figure 3).

Association between sleep problems, perception of 
cognitive functions, and grade point average

Table 3 shows the corroboration of the association 
between the SSR scores, the perception of cogniti-
ve functions, and the GPA. Male and female school-

Academic Performance - M. Henriquez-Beltrán et al
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Table 1. School-Social characteristics, perception of cognitive functions in the school context and grades point average, by 
gender.

Variables Boys  Girls All schoolchildren

n (%) 395 (53.9) 338 (46.1) 733 (100)

Age (years) (M±SD) 12.1±1.4 12.0±1.2 12.0±1.3

School Grade Level (Primary school)
Fifth  94 (23.8) 68 (20.1) 162 (22.1)
Sixth 98 (24.8) 89 (26.3) 187 (25.5)
Seventh 96 (24.3) 102 (30.2) 198 (27.0)
Eighth 107 (27.1) 79 (23.4) 186 (25.4)

School Integration Program (SIP)††

Yes 88 (22.3) 53 (15.7) 141 (19.2)
No 307 (77.7) 285 (84.3) 592 (80.8)

Perception of cognitive functions in the school context
Memory in classes

Bad memory 18 (4.6) 30 (8.9) 48 (6.5)
    Average memory 133 (33.7) 109 (32.2) 242 (33.0)
Good memory 244 (61.8) 199 (58.9) 443 (60.4)

Quickness to solve a math problem at school††

Slow to solve math problems 44 (11.1) 77 (22.8) 121 (16.5)
Average to solve math problems 124 (31.4) 117 (34.6) 241 (32.9)
Quick to solve math problems 227 (57.5) 144 (42.6) 371 (50.6)

Attention span in class without losing concentration
Bad attention span 71 (18.0) 72 (21.3) 143 (19.5)
Average attention span 162 (41.0) 138 (40.8) 300 (40.9)
Good attention span 162 (41.0) 128 (37.9) 290 (39.6)

Solving complex tasks at school††

With problems in solving complex tasks 45 (11.4) 64 (18.9) 109 (14.9)
With some problems in solving complex tasks 146 (37.0) 133 (39.3) 279 (38.1)
Without problems solving complex tasks 204 (51.6) 141 (41.7) 345 (47.1.)

Nervousness during a test†

Very nervous during a test 72 (18.2) 89 (26.3) 161 (22.0)
Moderate nervousness during a test 101 (25.6) 90 (26.6) 191 (26.1)
Without nervousness during a test 222 (56.2) 159 (47.0) 381 (52.0)

Grade point average (GPA)
Mathematics (1-7) (M±SD) 5.2±1.00 5.2±1.03 5.2±1.01
Language (1-7) (M±SD) ** 5.0±0.82 5.2±0.80 5.1±0.82
Physical Education (1-7) (M±SD) 6.4±0.55 6.4±0.53 6.4±0.54
Cumulative GPA (1-7) (M±SD) ** 5.6±0.57 5.7±0.59 5.6±0.58

Qualitative data presented as frequency and percentage and quantitative data as mean ± standard deviation (M ± SD). **= Differences are 
significant with a p< 0,01; *= Differences are significant with a *p ≤ 0.05. The significant association used was †p ≤ 0.05 and ††p ≤ 0.01; 
n = 733 all schoolchildren.

Table 2. Childhood sleep habits and problems 

Boys Girls All schoolchildren

Sleep self-report (M±SD)
Sleep quality (0-10) 4.2±2.7 4.3±2.5 4.2±2.6
Sleep-related anxiety (0-10) 1.9±2.3 2.4±2.2 2.1±2.2
Sleep refusal (0-6) 1.7±1.7 1.5±1.6 1.6±1.7
Bedtime routines (0-6) 3.9±0.9 3.9±0.8 3.9±0.9
Overall score (0-32) 11.7±5.6 12.1±5.0 11.9±5.3

Sleep problems, n (%)
Sleep quality 49 (12.4) 40 (11.8) 89 (12.1)
Sleep-related anxiety 20 (5.1) 20 (5.9) 40 (5.5)
Sleep refusal 33 (8.4) 20 (5.9) 53 (7.2)
Bedtime routines 326 (82.5) 274 (81.1) 600 (81.9)
Overall score 69 (17.5) 56 (16.6) 125 (17.1)

Qualitative data presented as frequency and percentage and quantitative data as mean ± standard deviation (M ± SD). **= Differences are 
significant with a p < 0.01; *= Differences are significant with a *p ≤ 0.05. †The association is significant with a p value <0.05. n = 733 all 
schoolchildren.

Academic Performance - M. Henriquez-Beltrán et al
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Figure 1. Grades point average according to sleep problems in boys and girls. In Boys: a) Average in mathematics, b) Average in language, c) Avera-
ge in physical education and d) General average. In girls: e) Average in mathematics, f) Average in language, g) Average in physical education and 
h) General average. *The significant differences between the group with and without sleep problems with a p value < 0.05. *The significant differen-
ces between the group with and without sleep problems with a value p < 0.01. The variables are presented as mean ± standard deviation. n = 733.

Academic Performance - M. Henriquez-Beltrán et al
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Figure 2. Perception of cognitive functions in the school context according to sleep problems In boys: a) Memory in classes, b) Quickness to solve 
a math problem at school, c) Attention span in class without losing concentration, d) Solving complex tasks at school, e) Nervousness during a 
test. Perception of cognitive functions in the school context are classified into 3 categories: Bad, average, and good *The association is significant 
between sleep problems and perception of cognitive functions in the school context with a p value < 0.05. **The association is significant between 
sleep problems and perception of cognitive functions in the school context with a p value < 0.01. The variables are presented in percentage. n = 733.

Academic Performance - M. Henriquez-Beltrán et al
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Figure 3. Perception of cognitive functions in the school context according to sleep problems In girls: a) Memory in classes, b) Quickness to solve 
a math problem at school, c) Attention span in class without losing concentration, d) Solving complex tasks at school, e) Nervousness during a 
test. Perception of cognitive functions in the school context are classified into 3 categories: Bad, average, and good *The association is significant 
between sleep problems and perception of cognitive functions in the school context with a p value < 0.05. **The association is significant between 
sleep problems and perception of cognitive functions in the school context with a p value < 0.01. The variables are presented in percentage. n = 733.

Academic Performance - M. Henriquez-Beltrán et al
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Table 3. Linear correlation between sleep self-report children, perception of cognitive functions in the school context and 
grades point average

Auto informe de sueño infantil Perception of cognitive functions in the school 
context

Grades point average 
(GPA)

1 2 3 4 5 Mathematics Language Physical 
Education

Cumulative  
GPA

All schoolchildren

Sleep quality -.181** -.152** -.236** -.205** -.109** -0.050 -.106** -.076* -.122**

Sleep related anxiety -.121** -.095* -.129** -.158** -0.048 0.011 -.075* -.082* -0.022

Sleep refusal -.183** -.175** -.244** -.221** -0.065 -.087* -.132** -.089* -.144**

Bedtime routines -0.032 -0.045 -0.016 -0.026 0.003 -0.043 -0.004 -0.015 0.001

Overall score -.202** -.176** -.249** -.240** -.093* -0.054 -.125** -.102** -.114**

Boys

Sleep quality -.158** -.102* -.187** -.186** -0.012 -0.020 -0.088 -.110* -.109*

Sleep related anxiety -0.070 -0.090 -.114* -.112* 0.001 0.003 -.112* -.124* -0.050

Sleep refusal -.185** -.194** -.237** -.230** 0.002 -0.094 -.114* -0.096 -.173**

Bedtime routines -0.010 -0.043 0.018 0.041 0.050 -0.006 0.014 -0.036 0.037

Overall score -.164** -.153** -.208** -.200** 0.003 -0.038 -.122* -.139** -.121*

Girls

Sleep quality -.208** -.208** -.296** -.227** -.220** -0.087 -.135* -0.031 -.146**

Sleep related anxiety -.177** -0.066 -.141** -.195** -0.085 0.020 -0.053 -0.020 -0.013

Sleep refusal -.186** -.180** -.258** -.224** -.154** -0.078 -.146** -0.085 -0.102

Bedtime routines -0.056 -0.036 -0.055 -0.099 -0.047 -0.090 -0.037 0.017 -0.053

Overall score -.247** -.194** -.298** -.283** -.202** -0.074 -.142** -0.048 -.119*

1 = memory in classes, 2 = quickness to solve math problems at school, 3 = Attention span in class without losing concentration, 4 = Solving 
complex tasks at school, 5 = Nervousness during a test. n = 733 all schoolchildren (n = 395 boys; n = 342 girls). **= The correlation is signi-
ficant with a p value < 0.01. *The correlation is significant with a value p < 0.05.

children with greater sleep problems, according to 
the SSR, presented significantly diminished cognitive 
functions. Likewise, when independently analyzing the 
dimensions of the SSR, schoolchildren with poor sleep 
quality showed diminished cognitive functions. A si-
milar situation occurred in schoolchildren who repor-
ted having greater sleep-related anxiety and sleep re-
fusal. Also, they reported having less memory in class, 
slower solving mathematical problems, less attention 
in class, and greater difficulties in solving complex 
tasks, but not more nervous. These associations were 
independent of sex. Regarding bedtime routines, this 
dimension was not correlated with behaviors associa-
ted with cognition in the school context.

Regarding grade point averages, there was an as-
sociation between male and female students who re-
ported having sleep problems according to the SSR 
and lower grades in language arts, physical education, 
and GPA. This association was maintained when the 
dimensions of the test were independently analyzed, 
confirming that schoolchildren with lower sleep qua-
lity and greater refusal to sleep presented the lowest 
grades in language arts, physical education, and GPA. 
Schoolchildren with greater sleep-related anxiety were 

associated only with lower grades in language arts and 
physical education. These associations remained the 
same in both sexes, although with greater intensity in 
girls. No association was found between bedtime rou-
tines and grade point averages (table 3).

Discussion

The main findings of this study suggest a high pre-
valence of bedtime routine problems (81.9%). The 
prevalence of sleep problems (sleep-related anxiety, 
sleep refusal, and sleep quality) was similar to previous 
studies reported in Chilean schoolchildren (< 12%)7,24. 
Schoolchildren of both sexes with sleep problems eva-
luated with the SSR presented greater memory pro-
blems, slower solving mathematical problems, more 
difficulties in maintaining attention in class, greater 
difficulties in solving complex tasks, and more ner-
vousness during a test than schoolchildren without 
sleep problems. In addition, schoolchildren with sleep 
problems of both sexes had lower grades in mathema-
tics, language arts, physical education, and GPA than 
schoolchildren without sleep problems.

Academic Performance - M. Henriquez-Beltrán et al
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There were differences between boys and girls in 
academic performance, which modified the relation-
ship and intensity between sleep disorders and school 
performance. In this context, current evidence suggests 
that gender-stereotypical socialization influences the 
gender differential construction of this self-perception, 
which could explain why girls perceive themselves with 
lower cognitive functions than boys or with greater 
sleep anxiety, although this does not affect their aca-
demic performance25. In addition, evidence has shown 
that girls present differential behavior patterns and 
health habits compared with boys in the school con-
text, which indicates that girls do less physical activity, 
use more mobile devices and for longer periods, and 
present higher levels of anxiety during periods of aca-
demic evaluation; however, this does not prevent them 
from having higher grades than boys26,27.

Delayed sleep onset and duration are considered 
common sleep problems in adolescents, directly affec-
ting bedtime routines12. The causes of these problems 
are associated with biological and psychosocial factors. 
In relation to the latter, previous evidence indicates 
that the acquisition of unhealthy lifestyles, a progres-
sive decrease in parental influence over their children’s 
routines, excessive academic pressure, and the use of 
smart devices during the night increase the probability 
of presenting sleep routine problems28. In fact, recent 
research has found a decrease in sleep hours in ado-
lescents due to increased screen time (television, video 
games, or cell phones)29. In addition, a recent meta-
analysis demonstrated the association between the use 
of these devices at bedtime and sleep problems such 
as insufficient sleep, poor sleep quality, and excessive 
daytime sleepiness10.

Adequate sleep is essential for optimal functioning 
of cognitive skills, learning, physical and psychological 
well-being, and regular sleep routines are considered 
crucial for proper social and emotional development at 
school. However, a high number of children and ado-
lescents have sleep problems or bad sleeping habits, 
as evidenced in our study where many students had 
problems with sleep routines, and often unknowingly 
experience consequences such as daytime sleepiness, 
mood swings, and even school absenteeism, affecting 
attention, memory, and academic performance30,31. In 
addition, adolescents’ ability to process information is 
at risk when they are sleep-deprived or have sleeping 
problems32.

Current literature supports our findings on the as-
sociation between sleep problems, perceived impaired 
cognitive functions, and poor school performance. 
One study showed that attention, reaction speed, and 
cognitive processing speed are negatively affected af-
ter a sleepless night33. In contrast, under ideal sleeping 
conditions, adolescents can achieve optimal academic 

performance and even solve more challenging pro-
blems32. In relation to memory, sleep also plays a role 
during adolescence34,35. A study conducted in adoles-
cents (16.7 ± 1.0 years) showed that sleep deprivation 
(7 nights of partial deprivation) increased the probabi-
lity of incorporating erroneous information during a 
memory retrieval test36. Additionally, long-term reten-
tion of classroom learning is compromised after sleep 
deprivation37.

What are the contributions and implications of this 
research?

The findings of this research support the current 
evidence and contribute to the limited evidence from 
Latin American studies which suggest an inversely 
proportional association between sleep problems and 
lower academic performance in elementary school 
children. To date, this study becomes the most updated 
evidence that shows a high prevalence of sleep routine 
problems and a relationship between sleep problems 
and lower school performance and worse perception 
of cognitive functions in schoolchildren from public 
schools in the province of Biobío, Chile. This research 
highlights the importance of systematically analyzing 
and monitoring children’s sleep habits in order to de-
tect problems early and, therefore, their implications 
on health and school performance can be potentially 
avoided. In addition, these findings can be considered 
by professionals and school administrators to reflect 
on the potential negative impact of poor sleep hygiene 
on the performance of their students.

Limitations of the study
The causes of poor school performance are not ex-

plained by a single risk factor, but rather depend on 
multiple risk factors acting simultaneously. In this sen-
se, the study design allowed us to analyze the associa-
tion between sleep problems and school performance 
and did not determine the etiology of sleep disorders 
or poor academic performance, nor did we analyze so-
cial determinants (age, sex, race, ethnicity, place of re-
sidence), current health condition, genetic inheritance, 
and personal, family or school context characteristics 
that could be associated with sleep disorders or acade-
mic performance.

In addition, self-reporting instruments were used 
to record sleep hygiene, health characteristics, lifes-
tyles, and perception of cognitive functions, which 
could lead to bias due to under- or overestimation of 
the variables studied. However, the use of question-
naires and online data collection has proven to be an 
acceptable method in epidemiological surveillance 
studies, especially at times when confinement makes it 
difficult to do so in). On the other hand, children be-
longing to the PIE were not excluded, because a large 
percentage of them (92%) had transient Special Edu-
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Conclusions
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