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Abstract: Sleep deprivation (failure to get enough sleep) is a public health issue
that can negatively impact our body including cognitive function. Many studies
have been done in Saudi Arabia to evaluate the impact of poor sleep and
academic performance but almost all of them were done at university level. To
investigate the relationship between sleep quality and general degree of
academic achievement in school students. This is a cross-sectional, school-based
study, conducted at Jazan Region, Saudi Arabia. A total of 957 participants (615
male and 342 female) were recruited from a state school. The study used a
standardized, confidential, validated self-administered questionnaire to assess
sleep quality and habits. By using Statistical Package for Social Studies (SPSS
22), achievement of the students was significantly related to the following
parameters; laziness and fatigue after wake-up time and during school time,
lack of concentration during school time, difficulty in complete tasks during
school time and inability to maintain wakefulness during school time.
Furthermore, students with poor academic degrees reported more significant
incidence of sleeping at school, excessive daytime sleepiness, and other sleep
related disorder than good academic degrees. Students with poor sleep quality
have lower school grades.
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Introduction

Sleep is a vital component of one's health, well-being, and
functioning. The recommended hours of sleep per day for school age
children is 9-12 hours for 6-12-year-olds and 8-10 hours for teens 13-18
years old, according to the American Academy of Sleep Medicine and
the Sleep Research Society [l. Adults age 18-60 years need to sleep at
least 7 hours per day 2. Today, adolescents sleep less, and experience
more daytime symptoms of sleepiness compared to previous
generations Bl. A study was done at Taibah University, Saudi Arabia to
evaluate the impact of sleep habits on academic achievement among
fourth year medical students. That study determined that poor sleep
quality was significantly correlated with decreased academic
performance . Another study on the changes in sleep habits among
children and adolescents in Sweden conducted from 1985 to 2013
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demonstrates that over time fewer children and adolescents attained
enough sleep duration. This had a significant implication for the study
results, mental health, and cognitive impairment 1. During adolescence,
sleep habits undergo major changes, including a decrease in sleep
duration and depth. In addition, adolescents experience a tendency to
sleep during evening hours due to internal and external influences on
the brain mechanisms regulating sleep and circadian rhythm (6. Much
research has drawn a strong relationship between mental health and
sleep. Non-sufficient sleep also called sleep deprivation, in children and
adolescents is correlated with both short term and long term negative
outcomes for mental and somatic health [78l. Enough sleep time and lack
of trouble falling asleep predict self-related good psychological health
and the absence of psychosomatic health complaints in children and
adolescents °l. Moreover, the use of electronic media late in the day,
such as mobile phones, video games consoles, televisions, computers,
and tablets are associated with increased mood disturbances [0l
Repeating episodes of inadequate sleep are characterized as chronic
partial sleep deprivation. Altogether, the results signal that alternations
in sleep habits may impact the mental health of a population. With the
above, in mind this study proposed to evaluate the prevalence of
positive and negative sleep habits and try to define the relationship
between sleep quality and academic performance among students.

Methods and Materials

This was a cross-sectional study conducted in the Jazan region,
which has a population of more than one million and three hundred
thousand M. A group of sixth year medical students processed it. The
Jazan Institutional Review Board (IRB) did ethical approval, with
approval no. 1919. The target population was elementary (6-11 years),
intermediate (12-15 years), and secondary (16-18 years) school students.
Ethical considerations were followed in agreement with the Declaration
of Helsinki throughout this study and it was approved by the Research
Committee / Jazan IRB (H-10-Z-068), Kingdom of Saudi Arabia
(Reference No. 1919).

Study design and data collection

Data was collected daily, except weekends (Friday and Saturday),
for three months on government school students above six years of age,
including male and female, Saudi and non-Saudi. Multistage cluster
random sampling was the method used to collect data. The schools
were divided into coastal, island, mountain, and plains areas. Schools
were randomly selected depending on the classifications mentioned
above. Then, students were chosen randomly in each school. All
participants were advised that they have the right to not participate and
that their information would be kept anonymous and confidential.

Sleep quality questionnaire

The study used a standardized, confidential, validated self-
administered questionnaire to assess sleep quality and habits and
Epworth sleepiness scale for daytime sleepiness. The questionnaire
covered the following topics: demographic data sleep nature and
environment, sleep habits, daily activity, sleep disorders, and evaluation
of sleep quality. All students filled out the questionnaire by themselves
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except for the elementary school students, whose parents completed the
questionnaire with information regarding their child.

Statistical analysis:

Data were analyzed by using Statistical Package for Social Studies
(SPSS 22; IBM Corp., New York, NY, USA). Continuous variables were
expressed as mean + standard deviation and categorical variables were
expressed as percentages. One way ANOVA was used for continuous
variables. The Cronbach’s alpha was used to assess the reliability the
questionnaire. Pearson correlation coefficient was used to assess the
Correlation between sleep quality and general degree of academic
achievement in school students. A p-value <0.05 was considered
statistically significant.

Reliability of the questionnaire

The Cronbach’s alpha for Daily activities, Sleep disorder, Epworth
Sleepiness were 0.821, 0.817, and 0.584 respectively which reflect
acceptable and good reliability.

Results

A total of 957 students between the ages of 6-18 years old were
included. Of these, 64.30% were males and 35.70% were females. 95.70%
of total participants were Saudi nationals. 87.40% were rural, and
83.80% were living in the coastal area, the highest degree was excellent
(60%) while the failure was only 0.5%. Most of students living standard
building, traditional house was 53% and 30% respectively. All included
students are studying in state school (Table 1).

Table1 : Socio-demographic characteristics for the participants

d0i:10.20944/preprints202110.0190.v1

Characteristics Variables Number (N=950) %
Gender male 611 64.3
female 339 35.7
Nationality Saudi . 895 95.7
Non Saudi 40 4.3
. coast 762 83.8
Geographical Area mountain 147 16.2
Residency Urban 116 12.6
Rural 806 87.4
excellent 555 60.3
very good 263 28.6
General degree good 90 9.8
pass 7 .8
fail 5 5
apartment 79 8.5
Type of house YIH? 83 9.0
building 490 52.9
traditional house 274 29.6
Type of school state school 948 100.0
elementary 212 22.7
Educational level intermediate 342 36.6
secondary 380 40.7
1 155 18.7
2 232 28.0
. 3 295 35.6
Educational stage Z 22 51
5 52 6.3
6 53 6.4

Sleeping with others in the same room was reported for 73.40% of
participants. However, only 10.80% were sleeping with anyone else in
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the same bed. Most students found light and noise in the bedroom
disruptive and it affect their sleep (73.30% and 82.10%, respectively)

(Table 2).
Table 2. Sleep nature and environment
Environmental factors Answer Number (N=950) %
Effect of light );]e; ggg ;2:73
Effect of noise );]eos 338 ??;
Room temperature );]e; 3;3 igg
Effect of humidity = 2 e
Bed quality yneos ;23 ggg
Sleep with other at same room );]e; ggf ;gg
Sharing of bed with any member );]eos ggg égg

More than half of students fell asleep at 9-12 p.m. and over two-
thirds (65.30%) waked up at 4-6 a.m. The largest proportion (35.90%) of
participants in the current study slept for 4-6 hours, followed by 34.40%
sleeping 6-8 hours. Only 52.50% were satisfied with their amount of
sleep and 25.10% reported it was not enough, as shown in Table 3.

Table 3 : Sleeping habits

Sleep habits during school time Variables Number (N=950) %
6-9 pm 125 13.3
Daily sleep time 9-12 pm 488 1.7

12-3 am 284 301

after 3 am 46 4.9
3-5am 594 65.3
. . . 5-7 am 217 23.8

Wake up time during morning 7.9am 50 55
after 9 am 49 54
4-6 hrs 327 35.9
Average daily sleep 6-8 hrs 313 34.4
8-10 hrs 167 18.3
more than 10 hrs 104 1.4
not enough 232 251
. . less than enough 156 16.8
Satisfaction of sleep anough 286 55 5
more than enough 52 5.6
light 196 21.3
noise 448 48.6
Mean reason interrupts your sleep sharing bed 45 4.9
not affecting from 233 253
above

always 20 2.1

Use drug to sleep sometimes 51 54

rarely 55 5.8
never 824 86.7

always 22 2.3

sometimes 39 41

Use drug to wakeful rarely 51 54
never 832 88.1

always 65 6.9
. . sometimes 213 225
Use power drink to wakeful at night rarely 185 195
never 485 51.2
feeling sleepy 287 30.4
Mean reason for sleep parents 153 16.2
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wake up early for 392 415
work

usual time to sleep 113 12.0
by myself 205 21.9
Mean reason for wake up noise 49 5.2
parents 514 55.0
alarm 166 17.8
use the mobile phone 438 46.8
thinking 296 31.6

Attitude at bed for sleep listening as (Quran,
) 123 13.1

story, music)

reading 79 8.4

The largest proportion of students reported that noisy environment
was the main reason of sleep interruption. The large proportion of
student fell asleep without medication, small number of students
(2.10%) use medication regularly to sleep. Use of drug as a stimulant to
promote wakefulness was also rare between students and only 2.30%
always using drug to maintain wakefulness. In other hand, only 51.20%
of students didn’t use power drink to keep them awake, and about half
of them use it to maintain wakefulness. The main reason facilitating
sleep was wake up early for work and parents played a role in initiation
of sleep in 16.20% of students. In other hand, parents waked up the
students included in the study in the majority followed by self wake-up
in the morning for the school in 55% and 21.90% respectively. As
expected nowadays majority of students using the mobile phone during
sleep time for chatting in social media, playing games, etc.

Table 4 showed association between degree of academic
achievement and daily activities. Significant statistical differences were
reported among academic degrees in laziness and fatigue after wake up
time, laziness and fatigue during school time, lack of concentration
during school time, difficulty in complete tasks during school time and
inability to maintain wakefulness during school time (p=0.002, p=0.002,
p=0.001, p=0.001 respectively). In addition, students with poor academic
degrees reported more significant inability to maintain wakefulness and
more liability to take nap during sleep time than good academic
degrees (p=0.015, p=0.029 respectively).
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Table 4 : Mean of the score of daily activities by general degree of academic achievement

ALL General degree of academic achievement
Daily activities® Fail Pass Good Very good Excellent
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

laziness and fatigue after wakeup 1.93 0.85 3.20 0.84 2.14 1.07 1.74 084 1.89 0.81 1.95 0.85

laziness and fatigue during school
time
anxiety and mood change during
school time
memory and concentration
problems during school time
difficulty in studying during school
time
difficulty incomplete tasks during
school time
difficulty in communication with 5 g5 1 45 35 096 3.00 1.15 2.74 1.04 2.90 1.01 2.88 1.02 0.659
other during school time
feeling sleepy during school time  2.42 0.97 2.60 0.55 2.33 1.03 2.26 1.04 2.39 0.91 244 0.99 0.571
feeling sleepy during activity 2.38 1.01 1.80 0.84 2.86 1.21 2.13 0.96 243 1.02 2.38 1.00 0.054
feeling sleepy during inproper time 2.82 1.02 225 1.26 2.86 1.21 278 1.00 2.79 1.00 2.82 1.03 0.821
feeling sleepy putyouina 331 598 280 130 329 1.25 3.02 1.00 3.36 093 3.35 096 >0%°
dangerous situation
difficulty incomplete tasks during

P
value

0.002

224 091 275 096 243 1.13 1.89 080 223 086 229 094 0002

291 1.00 3.20 0.45 3.29 0.76 2.77 1.08 2.98 0.97 2.90 1.00 0.327
0.001

293 1.02 320 0.84 2.86 1.46 261 0.96 2.82 1.05 3.04 1.00

284 099 225 126 286 1.21 265 1.10 2.87 0.92 2.86 0.99 0.293
0.001

3.13 0.97 2.00 0.82 2.71 0.76 2.80 1.09 3.18 0.90 3.18 0.96

270 099 240 1.14 233 0.82 243 0.99 2.68 0.97 2.73 1.00 0.082

school time
bap habit during school time _ 2.29 1.11 2.60 1.34 271 076 240 122 231 1.06 222 1.11 0.390
wakeful 284 1.01 2.80 130 3.00 129 249 103 279 098 2.89 1.00 2010
lating °”ﬁrsf:g:3ﬁfna”d moming 300 1.04 240 1.34 314 1.07 2.81 114 298 1.05 3.04 1.02 0224
Overall score ogfdea(i)')y activities (0Ut 34 a5 8 05 30.09 4.48 41.22 10.57 36.72 8.52 39.94 7.29 40.26 8.09 0-004

* Significant p value
$ All items of daily activity have likert scale of 4 points ( always = 1, sometimes= 2, rarely= 3, never=4) . High score
indicates to high daily activity and low score indicates to low daily activity

Statistical significant difference in overall sleep disorders score
was reported among degrees of academic achievement (p=0.003).
Students with poor academic degrees reported more significant
incidence of sleeping at school, paralysis and loss of ability to talking
during and after sleep, snoring and restless syndrome than good
academic degrees (p<0.001, p=0.016, p=0.003, p=0.014 respectively) (table
5).
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Table5: Mean of score of Sleep disorder by general degree of academic achievement
General degree of academic achievement

ALL -

Sleep disorder$ - = Fail Pass Good  Very good Excellent vaTue

:a SD :a SD Mean SD Mean SD Mean SD Mean SD
difficulty in wake up at morning 2.36 1.06 2.00 0.71 2.57 0.79 2.04 1.05 2.40 1.01 2.38 1.08 0.055
sleeping at school 3.30 0.94 3.00 1.00 4.00 0.00 2.90 1.02 3.20 0.95 3.39 0.92 <01'90
sleep apnea 3.32 094 3.00 1.00 2.71 1.11 3.24 1.04 3.35 0.89 3.33 0.94 0.335
headache after wake up 294 1.05 240 1.34 357 113 2.73 1.06 2.95 1.06 2.95 1.02 0.113
strong desire to sleep after wake up 210 1.06 2.20 1.10 2.86 1.21 1.98 0.98 2.19 1.06 2.03 1.05 0.066

repeated wake up suddenly without reason 2.74 1.00 3.00 0.71 2.83 0.75 2.58 1.03 2.72 0.99 2.77 1.01 0.532
paralysis and loss of ability to talking during & 5 149 593 280 1.30 3.71 049 2.90 1.03 3.25 0.97 3.22 0.95 0.016*

after sleep
effect of sleep on performance and study 2.79 0.99 2.00 1.41 3.14 1.07 249 0.98 2.80 0.93 2.82 1.01 0.017*
snoring 3.20 1.01 2.40 1.14 343 0.53 292 1.12 3.14 1.06 3.30 0.95 0.003*
sleepwalking 3.38 095 2.60 1.14 3.43 0.98 3.30 1.03 3.37 0.91 3.39 0.96 0.415
Emotional disturbance when waking up 2.73 1.04 220 1.30 3.29 0.95 2.73 1.09 2.70 1.00 2.71 1.05 0.499
Hard to set specific regular sleep time 249 111 2.00 1.41 2.57 0.98 2.42 0.99 2.40 1.07 2.51 1.14 0.593
nightmare 2.61 1.00 1.80 0.45 2.14 1.35 2.57 0.99 2.65 1.01 2.60 0.99 0.244
restless leg syndrome 2.95 1.07 2.20 0.84 243 0.79 2.71 1.14 2.91 1.05 3.03 1.06 0.014*

Overall score of Sleep disorders (out of 56)  40.04 7.70 33.69 5.61 42.41 8.25 37.48 7.33 40.03 7.49 40.41 7.66 0.003*
* Significant p value
$ All items of Sleep disorder have likert scale of 4 points (always = 1, sometimes= 2, rarely= 3, never=4) . High score indicates to
low Sleep disorder and low score indicates to high Sleep disorder

Excessive daytime sleepiness as assessed by Epworth Sleepiness
Scale was also more statistically significant in poor academic degrees
than good ones (p =0.001). Significant differences among degrees of
academic degrees were reported mainly in items of sleeping during
sitting and reading and sleeping during sitting and talking with other (p
<0.001) (table 6).
Table6: Mean of score of Epworth Sleepiness Scale by general degree of academic achievement
ALL General degree of academic achievement
Epworth Sleepiness® Fail Pass Good Very good Excellent
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
<0.001

sleeping during sitting and reading 126 093 220 1.30 086 1.07 166 094 1.27 090 1.20 0.92 .
sleeping during tv watching 130 094 1.80 164 114 121 144 093 138 092 126 094 0.163
sleeping during sitting in public place 95 (99 140 1.14 057 098 097 085 1.03 1.04 092 098 0.349

without any activity
sleeping during riding a car for 1 hour 1.34 111 180 130 114 0.69 140 1.06 131 111 137 1.12 0.761

P
value

Lay comfortably during nap time 178 109 175 150 1.33 1.03 1.87 097 165 1.06 1.85 1.09 0.090
S'eep'”gdu””gsc')m’;?a”dta'k'”gw'th 059 094 160 152 033 052 099 117 068 094 048 087 ~0-001
Overall score of 'if,"q’g;ths'eep'”ess(°”t 7.23 3.44 10.76 742 514 438 838 3.76 7.32 3.13 7.06 3.38 0.001*

* Significant p value
$ All items of Sleep disorder have likert scale of 4 points (Never feel sleepy = 0, Rarely feel sleepy= 1, Sometimes feel sleepy= 2,
Always feel sleepy=3) . High score indicates to you may need to get more sleep, improve your sleep practices, or seek medical
attention to determine why you are sleepy

Overall scores of sleep quality (daily activities score, sleep disorder
score and epworth sleepiness score) showed significant correlation with
general degrees of academic achievement in school students
(p=0.005,p=0.003, p=0.002 respectively) (table 7).
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Table7 : Correlation between sleep quality and general degree of academic achievement in school students

r P value
Overall score of daily activities .093” .005
Overall score of Sleep disorders .099” .003
Overall score of Epworth Sleepiness -.102" .002

**_Correlation is significant at the 0.01 level (2-tailed).
r = Pearson correlation coefficient
# There is a directly relationship between daily activities and the general degree of academic achievement
& There is a directly relationship between Sleep disorders and the general degree of academic achievement
% There is inversely relationship between Epworth Sleepiness and the general degree of academic achievement

Discussion

The sleep of children and adolescents normally shows changes in
an expected way as the overall length of sleep decreases with age 2.
Advanced technology and modern lifestyles are risk factors for the
occurrence of such changes, particularly for adolescents in urban centers
11314 Noise is one factor that can significantly disturb sleep with the
volume of sound being an important consideration in this context. The
current study showed that most participants were annoyed with noise
and light. This agreed with a previously published study in which
excessive light and noise were the main risk factors for sleep
deprivation and disruption %l In a similar study conducted among
student pharmacists, the results showed that more than half of them
obtained less than seven hours of sleep at night during a typical school
week with a large majority of these on the night prior to an examination.
Almost half felt daytime sleepiness nearly every day. Longer sleep
duration the night prior to exams was associated with higher grades
and overall semester grade point averages [16l. Such results are in line
with the current study as the largest proportion of the participating
students sleep 4-6 hours. However, obtaining more than 7 hours of
sleep per day is essential for optimum health and well-being [¢l.

Children and teens/adolescents need more sleep than middle-aged
adults. Normally, as a person ages the need for sleep is reduced,
although this isn’t the scenario when transitioning from childhood into
adolescence. Adolescents need the same length of sleep as preteens. The
adolescent needs nearly nine hours of sleep per night. However, the
actuality of the situation rarely matches up to the ideal with adolescents
often staying up late into the night. Then, when they awake early in the
morning the sleep deficit contributes to overall sleep deprivation and
daytime sleepiness. If sleep deprived, teens and adolescents are more
likely to struggle in school. Students sometimes stay awake into the
night doing homework or other assignments and then awaken early in
the morning to go to school. Based on this, the average amount of sleep
they receive during the week can be as little as 4-5 hours per night.
They feel tired during their lessons and nothing seems to stay in their
mind. They may want to go home and take a nap that will later lead to
late-night studying. This is a common cycle among the students.
Currently, school curricula are more demanding than ever before and
contribute to sleep deprivation. This not only affects performance at
school but also outside of school, at home and with friends.
Additionally, school-related sleep deprivation contributes to several
mental and physical health problems 7],

In the Drake et al. 18] study, poor grades at school were linked to
sleepiness and sleep deprivation. When a child does not sleep 8-9 hours
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per night alertness and school performance become significantly
impaired. The authors showed that students who did not succeed at
school, had low school enjoyment and several absences slept less and
had high levels of daytime sleepiness compared to those who succeeded
at school 18],

Worldwide, caffeine is considered the most used psychoactive
substance, with coffee, soda, and energy drinks being the most popular
caffeine beverages. It improves behavioral and cognitive performance,
even when sleep deprived. On the other hand, it can also cause sleep-
related problems [¥l. More than half of the students participating in the
current study were using energy drinks to stay awake at night.

Sharing a bed can be detrimental to sleep, particularly if one person
suffers from a sleep problem. Snoring, restless leg syndrome, and sleep
talking can disturb the other’s sleep and decrease both sleep quality and
duration. Additionally, the sleepless person may also wake up the other
sleeper, which leads to both suffering from disturbed sleep. This is
supported by the findings of Liu ef al. 2%, who reported that co-sleeping
with a child puts the parents at risk for sleep deprivation and increased
stress. Only a low percentage of students participating in the current
study reported sharing a bed with others.

Napping during the day is beneficial as it reduces sleepiness and
helps improve cognitive performance. An ideal nap lasts 10-30 minutes
during the period from 1-5 p.m. If the nap lasts longer than
recommended, recovery may take longer and the person might feel
drowsy 211, The largest proportion of students in the current study took
naps during school.

The consequences of sleep problems, either due to insufficient sleep
or an untreated sleep disorder, can be serious. Sleep problems have
been associated with deficits in attention and academic performance,
risk-taking behavior, depression, drowsy driving, and poor health 222,
The National Sleep Foundation found that high school students who
experienced insufficient sleep or daytime sleepiness reported depressed
mood and lower grades, whereas 80% of those who described getting
enough sleep also achieved higher grades in school [2¢l. Some students in
the current study reported sleep disorders that need to be examined and
resolved to avoid any negative consequences.
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