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The Effect of Sleep Quality on Cognitive Functions Ex:PORT
Among Young Adult in UiTM Seremban 3

Nurun Naja, Nur Najihah, Naimi Sahira, Muhammad Taufigq, Muhammad Akif and
Sharifah Maimunah Syed Mud Puad*.

Abstract | Both physiological and psychological processes are improved by having good sleep quality.
Though good sleep is crucial, young people frequently struggle with it as a result of the modern lifestyle.
The objective of this study is to identify the sleep quality, level of cognitive function and whether sleep
quality influences cognitive functions among young adults in UiTM Seremban 3. A total of 27 students
from UiTM Seremban 3 were selected, and the data were collected over 7 days using protocol testing
by [3] Accelerometers were used to assess participants’ sleep quality, while N-Back tasks for working
memory and Wisconsin Card Sorting Test (WCST) for executive function were used to assess the
cognitive function of participants. Linear regression was used to analyse the correlation between sleep
quality, working memory, and executive function. Reports from 26 young adults in UiTM Seremban 3
(22.3 £ 1.04 years) indicate a higher prevalence of moderate sleep quality (6.13 + 1.044) and cognitive
function for N-Back Test (78.3 + 4.22) and WCST (-0.236 + 0.4559). The findings show that the
correlation between sleep quality and working memory is a significant correlation (= 0.540; p = 0.030),
while the correlation between sleep quality and executive function shows no significant correlation (5
=0.120; p = 0.097). These findings demonstrated sufficient evidence that sleep quality affects working
memory (p < 0.05) but not executive function. Hence, sleep quality is associated with better cognitive
performance of working memory in young adults.
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1. INTRODUCTION

Sleep is essential during the whole life cycle, especially for those young adults, who are in a
formative period of growth. Other than that, getting enough sleep is essential for memory consolidation [6].
The majority of studies back up the assumption that sleep is essential for maintaining cognitive capacities
like memory, concentration, and problem-solving skills. However, poor sleep quality and sleep deprivation
have been reported among young adults due to the modern lifestyle and 24-hour culture of connectivity and
media consumption [4]. College offers a level of personal freedom that many young people have never
known before. Many college students prefer to have irregular sleep patterns, maybe as a result of social and
academic schedules [5]. Also, media usage (e.g., smartphone addiction, lying posture, midnight use, screen
time), coffee, and stimulant use all had a negative impact on sleep [8]. In addition, the main purpose
presented in this paper was to investigate the effect of sleep quality on cognitive function among the young
adult population.

I1. METHODS

This study involved a total of twenty-seven (N = 27) students from UiTM Seremban 3, age (22.3 £
1.04) years old. All the subjects were physically healthy and showed no signs of any chronic disease and
were confirmed by a medical doctor. Before the study started, a consent form was given to each participant,
and they were thoroughly informed about the study’s purpose, testing procedures, associated risks, and
benefits for participating. Every procedure was approved by the institution’s ethics committee. Every
guestionnaire was completed by participants.

A Assessment of Sleep Quality

Accelerometer was used to measure sleep quality. They function by tracking the body’s motions
during the night and offering information into sleep/wake patterns, sleep duration, and efficiency. They are
also able to measure the frequency and intensity of the movements as you sleep. The accelerometer will
record the bedtime, wake-up time, total sleep time (TST), and sleep efficiency (defined as TST/time in bed
x 100) of each participant [3]. All participants wear the accelerometer on their waist for about 7 days
without taking out the device for 24 hours (except while bathing).

B. Assessment of Cognitive Functions

All the cognitive function tests were conducted every night at 10 p.m. until 12 a.m. Participants
answered the test within the time given. The N-Back tests were given to the participants in order to assess
their working memory. The N-Back test is a computer software test in which participants must respond to
prior stimulus numbers (0-Back, 1-Back, and 2-Back conditions) while continuously updating their mental
set [7]. This test comprised 25 trials. To complete the test, participants had to keep an eye on a sequence of
numerical stimuli and determine when a given number was identical to one that had already been presented
[3]. Performance was measured as %correct (2-back test = the number correct/25 x 100).
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The Wisconsin Sorting Card Test (WSCT) was used to measure executive functions such as the
ability to change cognitive strategies in a changing environment. WCST is a computer software test that
requires participants to correctly match each response card with one of four stimulus cards using the
feedback that was given (right or incorrect) [7].

C. Statistical Analysis

Jamovi 2.3.28 was used for statistical analysis. All results are presented as mean £SD. The level of
sleep quality and cognitive function were performed using descriptive analysis, while the effect of sleep
guality on cognitive function was investigated using linear regression analysis. A level of p < 0.05 was
decided by considering statistical significance for linear regression.

III. RESULTS AND DISCUSSION

Based on Table 1, linear regression analysis showed sleep quality was significantly correlated with
working memory test (8 = 0.540; p = 0.030), but sleep quality was not significantly correlated with
executive function because the p value is more than 0.05. Next, figure 1 shows an example of a scatter plot
that illustrates the correlation between the outcomes of the N-Back test and sleep quality.

TABLE1
CORRELATION OF SLEEP QUALITY AND COGNITIVE FUNCTIONS

Sleep Quality
B P
N-Back score 0.540 0.003*
Wecst Score 0.120 0.097

Note: *= show significant, p < 0.05
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Fig. 1: Scatter Plot of Sleep Quality and Working Memory

This study’s findings, which show a connection between working memory and sleep quality,
largely match those of other research in this area of study [7]. Sleep quality had an impact on the
performance of N-back activities since the test load developed from 1-Back to the 2-back condition and
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increased mental effort [2]. Moreover, sleep duration may affect these outcomes when the test load was
difficult [3]. Furthermore, according to a past study [4] participants’ working memory declines as a result
of their complete lack of sleep. However, executive function is not impacted by the quality of sleep. The
findings of this study contradict those of multiple other studies that suggest that the quantity and quality of
sleep has effect on executive function. Other past studies stated that other factors like education play a more
significant role [1].

V. CONCLUSIONS

The quality of sleep was found to be strongly correlated with working memory but not with
executive function. Our results suggest that sleep plays a significant role in developing the greatest potential
cognitive performance in working memory, which is crucial for young adults. In addition, a greater
understanding of the significance of sleep could help in the early detection and management of issues to
prevent more serious outcomes.
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