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Abstract. Background and aim of the work: The relationship between sleep and academic performance in 
 Undergraduate health sciences college students have not been adequately addressed in the literature. This 
study aimed to investigate the association between sleep duration and quality with students’ academic perfor-
mance measured by cumulative grade point average (GPA). Research design and Methods: The sample consists 
of students from health Sciences colleges at Imam Abdulrahman Bin Faisal University (IAU), Dammam, 
Saudi Arabia. The data were collected through random sampling using Pittsburgh Sleep Quality Index (PSQI) 
in both Arabic and English language. The academic performance of the students was measured using their 
average GPA. The chi-square, t-test, and ANOVA tests were used to examine the relationship between sleep 
quality and duration and Academic performance. Results: In total, 448 students were recruited, of which 45% 
were males (n=200) with a mean age of 21±1 years. The average GPA calculated was 4.21±0.4. The students 
with GPA above 4.21 are considered higher achievers. There was a significant difference between sleeping 
hours at night and GPA (p-value = 0.034). There was no significant difference between sleep quality and GPA   
(x2= 0.150, p value = 0.903). Conclusions: Our data suggests that students who sleep 6 to 7 hours are academi-
cally better performers with higher GPA than those with less hours of sleep. Therefore, students at higher 
education institutions should be encouraged to have adequate sleep to get better grades in their courses.
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Introduction

Sleep is one pillar of health and an essential aspect 
of human’s life (1, 2). It plays an important role for 
mental and physical health, quality of life and cogni-
tive functions (3, 4). Previous studies have shown that 
sleep is crucial for memory consolidation and learning 
(5, 6). Medical and health science students tend to get 
less sleep compared to the other specialties, presum-
ably due to intense academic and clinical load (7).

Medical students who experience sleep problems 
face a significant risk of negative consequences. The 
lack of sleep can impair their cognitive abilities, hinder 

memory consolidation, and ultimately hurt their aca-
demic performance (8). For example, sleep is respon-
sible for 25% of the variance in academic performance 
in college students (1). Multiple studies have demon-
strated that medical students have poor quality of sleep 
(9). A meta-analysis showed that sleepiness, sleep 
length, and sleep quality have a negative impact on 
school performance in children and adolescents; sleep-
iness was the strongest factor followed by sleep quality 
and sleep duration (10,11). Furthermore, Asarnow et al 
showed that there was a negative association between 
GPA and sleep quality (12). Regionally, Abdulghani et 
al showed that sleep duration of 6-10 hours per day 
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was associated with a GPA of ≥ 3.75 (13). Another 
study showed negative correlation between bedtime, 
and academic achievement, independent of weekday 
or weekend designation (14).

Therefore, the aim of this study was to investigate 
the association between sleep duration and quality and 
students’ GPA among health science students at Imam 
Abdulrahman Bin Faisal University, Dammam Saudi 
Arabia.

Patients and methods

Participants

Participants were prospectively recruited from 
different health sciences colleges at Imam Abdulrah-
man Bin Faisal University (IAU), Dammam, Saudi 
Arabia. Participants were recruited through emails 
sent to them from the deanship of public relations and 
media at IAU. The inclusion criteria were all students 
in health sciences colleges at IAU from the second year 
until sixth year, not including the internship year. The 
exclusion criteria were students in a preparatory year 
(first year) and students who did not complete the sur-
vey. The preparatory year was excluded because they 
do not have a cumulative GPA yet. This study was 
approved by the Standing Committee for Research 
Ethics on Living Creatures (SCRELC) in IAU IRB 
number  (IRB-UGS-2020-03-002) and informed con-
sent was obtained from all participants.

Survey

A self-reported online survey was designed via 
Google forms. The survey was sent through academic 
email to all students in the university by the deanship 
of public relations and media. Before we published the 
survey, we administered it to three students to see if 
there is any difficulty in understanding the questions. 
Our survey was designed in both languages’ Arabic 
and English.

The first part of the survey contains demographic 
data such as age, gender, health sciences colleges in 
IAU (medicine, dentistry, clinical pharmacy, nurse, 
public health and applied medical sciences), Academic 

year, academic performance (GPA), studying hours, 
nap in minutes -if any-, and sleeping hours at night. 
We divided sleeping hours at night into four groups: 
less than 4 hours, between 4-6 hours, between 7-10 
hours, and more than 10 hours. Then, we calculated 
the average (mean) of student GPA (Table 1) and 
students with GPA above the mean were considered 
higher achievers than students with GPA below or 
equal to the mean.

The second part was the Pittsburgh Sleep Quality 
Index (PSQI). It is a self-administered questionnaire 
used to assess sleep quality. It consists of 24 items,  
19 items self-rated questions, and the rest 5 items re-
lated to the partner. The second part usually used only 
for clinical purposes and was not included in the score. 
A score of more than 5 points is considered poor sleep 
quality.

Statistical analysis

Responses were collected and recorded using an 
online Google Form. The data were then cleaned and 
organized using Microsoft Excel. SPSS version 22 
(IBM USA) was used for statistical analysis. Mean, 
standard deviations, and frequencies were calculated 
as descriptive statistics. Parametric or non-parametric 
tests were applied based on the distribution of the data. 
For comparing the differences, t test and analysis of 
variance (ANOVA) were used and associations were 
calculated using a Chi-Square test as a part of inferen-
tial statistics. Spearman’s test was used to estimate the 

Table 1. The baseline characteristics of participants from all 
colleges.

Variable Mean ± SD Minimum Maximum

Age (years) 21±1 19 25

GPA (out of 5) 4.2±0.4 2.2 4.9

Studying (hours) 4.0±2.3 1.0 14.0

Nap (min) 51.6±64.3 0.0 420.0

Time in bed 
(hours)

6.9±1.8 2.0 13.5

Total sleep time 
(hours)

6.1±1.6 2.0 12.0

Global PSQI 6.80±3.3 0.0 16.0
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correlations. P-values of less than 0.05 were considered 
statistically significant.

Results

The questionnaire was sent to 480 students and 
448 have responded to the questionnaire, of which 200 
(45%) were males with a response rate of 93%. Table 1 
below shows the baseline characteristics for all vari-
ables collected from participants from all colleges.

Table 2 below shows the quality of sleep based on 
PSQI score stratified by genders and colleges.

GPA and studying hours

In our study we found that the highest GPA was 
4.98 points in college of medicine and the lowest GPA 
was 2.29 in collage of public health. The total number 
of students who achieved GPA of ≤4.2 points were 208 
students compared to 267 who achieved ≥4.2 points. 
The studying hours varied among all students from all 
colleges. There was a statistically significant difference 
between GPA and studying hours (t value = -3.599,  
p value = 0.00).

GPA and sleep duration

There was a statistically significant association be-
tween GPA and total sleep time at night (x2 = 8.660, 
p value = 0.034).

GPA and sleep quality

The sleep quality was good in 168 students 
(37.5%) and poor in 280 students (62.5%) among 
all students from all colleges There was no statisti-
cally significant association between PSQI and GPA  
(x2= 0.150, p value = 0.903).

Figure 1 below shows the comparison of GPA, 
studying hours and hours slept for all students among 
different colleges.

Table 3 below shows the ANOVA test results per-
formed to examine the effect of age, colleges, studying 
hours, hours slept, and global PSQI score on GPA.

Discussion

The main finding of this study was that there was 
a statistically significant difference between GPA and 
total sleep time at night, sleep quality and studying 
hours.

Prior studies investigating the association between 
sleep patterns and academic performance have shown 
inconsistent results. Our study is in agreement with a 
previous study that showed no significant association 
between quality and quantity of sleep with GPA (15). 
In contrast, a study conducted on dental student found 
that 27% get PSQI less than 5 points, and there was 
a significant negative correlation between PSQI score 
and GPA (16). Another study conducted on pharmacy 
student showed that poor sleep quality was associated 

Table 2. The quality of sleep based on PSQI scores among genders and colleges.

Variables N PSQI ≤ 5 n (%) PSQI > 5 n (%) X2 value df P value

Gender 1.387 0.239

 Male 200 69 (34.5%) 131 (65.5%) 1

 Female 248 99 (39.9%) 149 (60.1%)

Colleges 1.880 5 0.866

 Medicine 136 46 (33.8%)  90 (66.2%)

 Dentistry  36 14 (38.9%)  22 (61.1%)

 Clinical pharmacy  32 14 (43.8%)  18 (56.2%)

 Applied medical sciences 173 67 (38.7%) 106 (61.3%)

 Nursing  35 12 (34.3%)  23 (65.7%)

 Public health  36 15 (41.7%)  21 (58.3%)
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of health sciencs specalities (20, 21). Students in our 
study reported experiencing sleep difficulties due to 
factors like depression, stress, overthinking, exhaus-
tion, and pre-exam anxieties (4). Furthermore, a subset 
of the student population reported experiencing medi-
cal conditions that contribute to sleep disturbances. 
These conditions include insomnia, somniloquy (sleep 
talking), and potential sleep apnea (indicated by short-
ness of breath). Bruxism (teeth grinding) was another 
reported sleep-disruptive factor.

In the current study, 75.7% (340) of students re-
port their sleep quality as very good or fairly good and 
24.3% (108) report their sleep quality fairly bad and 
very bad. Similar results were reported by Elagra in 
which 62.3% of students report poor sleep quality, and 
37.6% get PSQI score of 5 points and below which 
indicate good sleep quality (16). Furthermore, A study 
conducted by Yilmaz and colleagues found that 56% of 
nursing students get a PSQI score above 5 points (22). 
These studies show that poor sleep quality is prevalent 
among health sciences students. This poor sleep qual-
ity is presumably due to intense academic schedule and 
the competitive nature of the health science field (23).  
Research suggests that sleep-deprived students 

with low GPA (17). Another study used Epworth 
Sleepiness Scale (ESS) has found that increase day-
time sleepiness has a negative impact on GPA (18).

Sleep disturbances are prevalent among health 
sciences students, negatively impacting their physical 
and mental well-being, academic achievement, and po-
tentially hindering their future careers. Previous stud-
ies showed that sleep deprivation are mpre prevlent in 
health sciences students compared to students from 
other specialities (19). This issue of sleep deprivation 
can be attributed to academic load, competitive nature 
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Figure 1. The mean of GPA, studying hours, and hour slept of 
all students among all health sciences colleges.

Table 3. ANOVA test results performed to examine the effect of age, colleges, studying hours, hours slept, and global PSQI score on GPA.

ANOVA

Sum of Squares df Mean Square F Sig.

Age Between Groups 293.832 148  1.985 1.220 .077

Within Groups 486.665 299  1.628

Total 780.498 447

Colleges Between Groups 446.207 148  3.015 1.176 .122

Within Groups 766.666 299  2.564

Total 1212.873 447

Study hours Between Groups 1090.402 148  7.368 1.625 .000

Within Groups 1355.358 299  4.533

Total 2445.759 447

Hours slept Between Groups 371.081 148  2.507  .964 .596

Within Groups 777.811 299  2.601

Total 1148.892 447

Global PSQI 
score

Between Groups 1853.750 148 12.525 1.270 .043

Within Groups 2949.741 299  9.865

Total 4803.491 447
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experiencing academic difficulties are often unaware 
of the significant correlation between sleep loss and 
diminished cognitive performance (8, 18).

Limitation

This study is subject to several potential limitations. 
First, sleep quality and duration were obtained through 
self-reported measures. As with any self-reported data, 
these measures may be susceptible to recall bias. Sec-
ond, the sample size was restricted due to the inherent 
limitations of online surveys at the university level. Not 
all students consistently access their university email, 
and participation in the online survey was voluntary.

Future directions

Future studies should investigate the association 
between clinical versus nonclinical courses and sleep 
disturbances of medical students. These types of stud-
ies are important because it might Identify potential 
stressors specific to clinical rotations. Clinical rota-
tions often involve long hours, irregular schedules, 
and increased patient responsibility. Understanding 
if these factors contribute more to sleep disturbances 
compared to nonclinical coursework could inform in-
terventions targeted at clinical settings.

Conclusion

We concluded that sleep quantity affect students’ 
Academic performance (GPA) among heath care stu-
dents. Future studies should investigate the impact of 
different sleep interventions on academic performance.
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