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Abstract— Sleep is widely recognized as a public health concern due to its impact on societal well-being and healthcare expenses. 

Emerging evidence suggests that insufficient sleep may significantly increase the risk of obesity and cardiovascular event. To date few 

studies have examined sleep duration and patterns within Malaysian boarding school particularly in Muslim Gifted and Talented 

institution. This study aims to identify sleep duration and investigate its relationship with body mass index (BMI) among first-year 

students of Kolej PERMATA Insan. Demographic data including gender, height, and weight were analysed using descriptive analysis. 

A linear regression test was applied to explore the relationship between BMI and sleep duration. Result indicated that male students 

slept significantly longer compared to female students. However, no association was found between sleep duration and BMI. This 

postulates that the structured environment and healthy lifestyle prepared by the Muslim Gifted and Talented Institution may mitigate 

potential negative impacts of insufficient sleep on BMI. 
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I. INTRODUCTION 

Sleep is widely recognized as a public health concern, 

profoundly influencing psychological, emotional, and physical 

well-being. While sleep is not only influence to individual 

health, it has broader implications for societal well-being and 

healthcare expenses. For instance, sleep disorders affect 

approximately 70 million Americans, leading to $16 billion in 

healthcare costs and $50 billion in lost productivity [1]. The 

public health burden of poor sleep extends to an increased risk 

of chronic health issue such as diabetes, cardiovascular disease 

(CVD), and mental disorders. This highlights the needs for 

widespread education and intervention to promote healthy 

sleep habits. 

Healthy sleep is characterized by an appropriate duration, 

high-quality and the absence of sleep disorders [2]. Review 

done by Chaput et al., (2020) and Li et al., (2017) has identified 

that the optimal duration of sleep varies throughout the lifespan 

and is inversely related to age [3,4]. The American Academy 

Sleep Foundation suggests that newborns require about 14 to 

17 hours of sleep, toddlers need 11 to 14 hours, and school-

aged children 9 to 11 hours. Meanwhile, for teenagers, 8 to 10 

hours was considered sufficient, 7 to 9 hours for adults, and 7 

to 8 hours of sleep for older adults [5].  
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Geographical location, daily living activities, environmental 

factors and sleep habits however, can influence the optimal 

duration of sleep. For instance, a study suggested that healthy 

sleep can be encouraged by establishing structured night-time 

routines and limiting technology use before bed, particularly in 

some boarding school environment [6].  At Kolej PERMATA 

Insan, a Muslim Gifted and Talented Institution, the integrated 

curricula comprising enrichment programs and contents, 

accelerated learning and extracurricular activities presents 

unique challenges and opportunities for optimizing student’s 

sleep duration. 

Boarding school environment, characterized by extended 

academic hours, extracurricular commitments, and social 

activities pose challenges to achieving adequate and restful 

sleep. Irregular sleep habits, delayed bedtime and early wake 

up times are particularly common especially during 

examination period. Additionally, factors such as 

homesickness, unfamiliar living arrangements, and increased 

academic pressure can disrupt students' sleep patterns. Recent 

data reveal that six out of ten middle school students and seven 

out of ten high school students fail to get the recommended 

amount of sleep, highlighting a concerning trend [7]. 

Furthermore, studies have demonstrated a relationship 

between sleep and Body Mass Index (BMI). Emerging 

evidence suggests that insufficient sleep may significantly 

increase the risk of obesity, cardiovascular issues, particularly 

among vulnerable population such as college freshmen males 

[8], medical students [9] and high school students [10,11]. The 

physiological mechanism underlying this relationship involves 

the disruption of endocrine hormones such as insulin, which 

regulates blood sugar levels. Disruption of hormonal balance 

can lead to elevated blood sugar, resulting increased fat storage 

ultimately contributing to a higher BMI. Sleep deprivation can 

lead to hormonal imbalances, elevated blood sugar levels, and 

increased fat storage, ultimately contributing to a higher BMI. 

Elevated BMI has become a pressing issue among school 

students in Malaysia, closely monitored by Ministry of Health 

and Ministry of Education Malaysia [12,13]. To date limited 

studies have examined sleep duration and patterns within 

Malaysian boarding school particularly in Muslim Gifted and 

Talented institution. This gap underscores the need for targeted 

research to better understand how sleep duration impacts health 

outcomes in this unique student population. 

 This study therefore, aims to identify sleep duration and 

investigate its relationship with BMI among first-year students 

of Kolej PERMATA Insan. By examining this relationship, the 

research seeks to provide valuable insights into the specific 

sleep challenges faced by Muslim Gifted and Talented students. 

Understanding this relationship is vital for developing targeted 

strategies to improve sleep quantity and quality among Muslim 

Gifted and Talented students, potentially influencing thrive 

health outcomes and enhancing students' academic and 

personal well-being. 

 

 

 

 

 

 

II. MATERIAL AND METHOD 

A. Participants 

A cross-sectional survey was conducted to identify the 

association between sleep duration and body mass index (BMI) 

among boarding school students. Data was collected in Mei 

2023 and involved 65 first-year students, aged 13-years, 

enrolled at Kolej PERMATA Insan (KPI), Universiti Sains 

Islam Malaysia. At the time of data collection, participants had 

been enrolled in the institution for approximately two months. 

Kolej PERMATA Insan is a specialized institution offering 

the Muslim gifted and talented (IGEd) curriculum, designed to 

nurture Muslim Nobelle Laureates by integrating Islamic 

studies with a combination of gifted and talented curriculum 

model and the Malaysia National Curriculum [14]. The 

curriculum encompasses the following components: 

• National curriculum which covers 11 subjects of Sijil 

Pelajaran Malaysia (SPM) including Malay language, 

English, History, Mathematics, Additional Mathematics, 

Physics, Chemistry, Biology, Syariah Islamiah, Quran and 

Sunnah Education as well as Arabic.  

• Ulumuddin or known as Islamic Studies emphasizes Quran 

memorization and  contemplation (tadabbur). Students are 

required to memorize minimum of ten juzu’ over four 

years of study. 

• Research component is conducted by assigning  a 

supervisor for each student based on their specific field of 

interest to guide them in research projects. 

• Insaniah focuses on moral and social development which 

is evaluated through project-based learning. 

• Co-curriculur activities includes participation in sports, 

uniformed bodies and students clubs promoting holistic 

growth and teamwork. 

The school week integrates all these components, with 

classes running from 6:00 am to 4:30 pm on weekdays. In 

addition to these academic hours, students attend Al-Quran 

classes from 7:30 pm to 9:30 pm, followed by a self-study 

period, which extends until 11:00 pm. Students typically go to 

bed at 11:00 pm. 

B. Data Collection 

To collect the data, participants were called to gather in a 

school’s hall where they were briefed about the study and asked 

to complete the survey. Informed consent was obtained from all 

participants before study prior to the  commenced of the study, 

ensuring ethical complance and participant understanding. The 

survey included self-reported sleep questionnaire adapted from 

Sleep Questionnaire for Adults by Sleep Disorders Clinic 

Department of Clinical Neurophysiology. 

The questionnaire focused on participant’s typical sleep 

habits, including responses to the questions: 

• “What time do you usually go to sleep?”  

• “What time do you usually get up?” 

The duration of sleep was defined as the difference between 

the time participants reported going to sleep and the time they 

reported waking up. This was calculated separately for 

weekday and weekends. The weekly average sleep duration 

was then determined by averaging the total hours of sleep 

across all seven days of the week. This measure provided a 

comprehensive understanding of participant’s overall sleep 

pattern. 
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C. Anthropometric Measurements 

Participant’s body weight and height were measured using 

the Esco Weight Scale & Height (Model: MEA/1200-SD). 

Weight was measured to the nearest 0.1 kilogram (kg), while 

height was recorded to the nearest 0.1 centimeter (cm). The 

height was conducted without shoes to ensure accuracy. 

D. Body Mass Index Measurements 

Using the measurement of height weigh that were taken, the 

body mass index (BMI) was calculated by dividing the 

participants weight in kilogram by their height in centimetres 

squared. 

The BMI values were then categorized based on World 

Health Organization (WHO) 2007 BMI-for-age percentile chart 

which provides age-and sex-specific BMI as shown in Figure 1 

and Figure 2: 

• Underweight is defined as less than the 50th percentile; 

normal weight is between 50th and less than 85th 

percentile. 

• Overweight is from the 85th to less than the 97th percentile 

and obesity is at the 97th percentile or greater. 

 

 
Figure 1. BMI-for-age percentile chart for boys 

For male, 

• Underweight: BMI below 18.0 

• Normal weight: : BMI between 18.0 and 20.9 

• Overweight: BMI between 20.9  and 24.2 

• Obesity: BMI above 24.3 

 
Figure 2. BMI-for-age percentile chart for girls 

 

For female, 

• Underweight: BMI below 19.0 

• Normal weight: BMI between 19.0 to 22.0 

• Overweight  BMI between 22.0to 24.4 

• Obesity/: BMI above 24.5 

E. .  Statistical Analysis 

The demographic data, including height, weight, were first 

analyzed using descriptive statistics to provide an overview of 

the participants' characteristics. This analysis aimed to 

summarize the basic features of the dataset, offering insights 

into variations across gender and ensuring data accuracy.  

To further investigate the relationship between BMI and 

sleep duration, a correlation coefficient test was conducted to 

assess the strength and direction of the association between 

these two variables. This statistical method was selected as it 

provides a quantitative measure of the relationship, indicating 

whether BMI and sleep duration are positively or negatively 

correlated, or if there is no significant correlation between them. 

 

III. RESULTS 

The participants of this study were first-year students, aged-

13 of Kolej PERMATA Insan comprising 26 males and 39 

females. Their demographic including weight, height, body 

mass index (BMI), changes in weight, caffein intake and sleep 

duration according to gender, are summarised in Table I. 

According to World Health Organization (WHO) 2007 BMI-

for-age percentile chart, the gender specific cut-off value were 

used for BMI classification. 

However, this study shows no statistically significant 

difference between males and females in terms of weight, 

height, BMI, changes in weight or caffein intake (p> 0.05).  

The mean weight of female participants is slightly higher, 

with a mean (SD) weight of 47.39 (9.41) kg compared to males 

at 45.44 (13.19) kg. However, it is not statistically significant 

(p=0.069). The mean height is almost similar for both genders, 

with males having a mean (SD) height  of 152.38 (8.08) cm and 

female at 153.03 (6.21) cm with no significant difference 

observed (p=0.248).  

Body mass index classifications revealed no significant 

differences between males and female participants (p=0.904). 

Most participants have a normal BMI but the number of obese 

participants is higher than underweight and overweight for both 

genders. A total of  22 participants reported experiencing 

changes in weight over the last six months, comprising 12.3% 

males and 21.5% females. 

Caffeine consumption was common among the 52 

participants, with 32.3% of males and 47.7% of females 

frequently consuming caffeinated beverages such as coffee, tea, 

or cola three hours before sleep.  

In this study, the average sleep duration was significantly 

different between genders with male slept significantly longer 

with a mean (SD), 5 hours 13 minutes (1 hour 52 minutes), 

compared to female students, who had a mean (SD) of 4 hours 

46 minutes (1 hour 49 minutes) (p<0.05). 
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TABLE I. PARTICIPANT’S DEMOGRAPHIC BASED ON GENDERS 

 Male 

(n=26) 

Female 

(n=39) 

p-value 

Weight (kg),  

mean (SD) 

45.44 (13.19) 47.39  

(9.41) 

0.069 

Height (cm),  

mean (SD) 

152.38  

(8.08) 

153.03 (6.21) 0.248 

Body Mass Index (BMI), 

n (%) 

  0.904 

Underweight 2 (3.1%) 4 (6.2%)  

Normal 16 (24.6%) 25 (38.5%)  

Overweight 3 (4.6%) 5 (7.7%)  

Obesity 5 (7.7%) 5 (7.7%)  

Changes in weight, n (%) 8 (12.3%) 14 (21.5%) 0.669 

Caffein intake, (coffee, tea 

or Cola) 

n (%) 

21 (32.3%) 31(47.7%) 0.899 

Sleep duration* 5 hrs 13 min 

(1 hr 52 min) 

4 hrs 46 min  

(1 hr 49 min) 

<0.001 

hrs= hours; min = minutes; * p-value  = < 0.05 

 

TABLE II. DISTRIBUTION OF BODY MASS INDEX 

 Under- 

weight 
(n= 6) 

Normal 

(n=41) 

Over 

weight 
(n=8) 

Obesity 

(n=10) 

p-value 

Caffein 

intake,  

n (%) 

5 

 (9.6%) 

33 

(63.5%) 

4  

(7.7%) 

10 (19.2%) 0.070 

Sleep 
duration,  

mean (SD) 

4 hrs 47 
min 

(32 min) 

4 hrs  
22 min 

(1 hr 

13 min) 

4 hrs  
15 min 

(1 hr 

3 min) 

4 hrs  
2 min 

(1 hr 

4 min) 

0.111 

hrs= hours; Min = minutes; * p-value  = < 0.05 

 

Caffein intake and sleep duration did not significantly differ 

between BMI classification, as shown in Table II. Among the 

BMI classification, more than half of participants consumed 

caffein before sleep; 5 out of 6 underweight participants, 33 out 

of 41 participants with normal BMI, 4 out of 8 overweight 

participants and all obese participants.  

The average (SD) sleep duration for participants who are 

underweight is slightly higher at 4 hours and 47 minutes (32 

minutes) compared to those with normal BMI at 4 hours and 22 

minutes (1 hour and 13 minutes). The sleep duration is shorter 

among overweight participants at 4 hours and 15 minutes (1 

hour and 3 minutes) and obese participants at 4 hours and 2 

minutes (1 hour and 4 minutes ) compared to participants with 

normal BMI. 

 

 
Figure 3. Correlation between Body Mass Index and Sleep Duration 

The relationship between sleep duration and body mass 

index (BMI) is shown in Figure 3. The regression analysis 

shows a beta coefficient (ß) of 0.002 with a 95% Confidence 

Interval (CI) of -0.015 to 0.019, indicating a very slight positive 

slope that is not significantly different from zero. Furthermore, 

the P-value is 0.789, which is well above the conventional 

threshold for statistical significance (p < 0.05). This suggests a 

minimal increase in BMI as sleep duration increases. 

 

IV. DISCUSSION 

Sleep is an active state of unconsciousness produced by the 

body. Brain activity during sleep is not at rest but 

predominantly responds to internal stimuli [15]. This highlights 

its vital role in maintaining overall health and well-being. 

Factors such as sleep hygiene, including sleep duration and 

quality, are often investigated for their potential relation to BMI, 

which is a common indicator of general health. The 

comparative analysis reveals that there are no statistically 

significant differences between male and female subjects in 

terms of weight, height, BMI categories, changes in weight and 

caffeine intake. While most studies identify the relationship 

between sleep duration and BMI, the result of this study diverge 

from norm as it does not show any statistically significant 

impact on sleep duration, indicating a negligible impact on BMI 

among first year of KPI students.   

This study, however, reveals a gender difference in sleep 

duration among first-year KPI students, with males 

significantly sleeping longer than female which may due to 

different activity or program involvement. This finding aligns 

with the study done by Putilov et al. (2021), which reported 

lower wakefulness weekday but longer sleep duration on free 

days among females compared to male students [16]. However, 

Souza et al., (2017) reported that females have a higher level of 

daytime sleepiness [17]. This discrepancy might be a limitation 

of this study as it does not measure daytime sleep. These gender 

differences might not have a clear biological explanation, but, 

they could be related to differences in academic and extra 

curriculum demands. Females students might face higher 

academic pressure and have more responsibility, including 

involvement in extracurricular activities, which could underlie 

the differences in sleep duration. 

The mean sleep duration for first-year KPI students was 

observed to be lower than the suggested duration from previous 

study done by Chaput et al., (2020), which is eight to ten hours 

[3]. The lack of sleep duration, could likely be attributed to the 

student’s demanding timetable, as they often stay up late to 

complete assignments or engage in self-study. Such a packed 

timetable is characteristic of a rigorous academic environment, 

which places high expectations on students and may 

inadvertently limit the time available for adequate rest. Despite 

this lower sleep duration, the finding of this study revealed no 

significant effect of sleep duration on BMI among participants. 

This result contrast with other studies’ finding, which 

suggests that insufficient sleep may contribute to 

cardiovascular disease, which is mediated by BMI. The lack of 

association between sleep duration and BMI in this study 

perhaps, may reflects the physiological characteritics of the 

participants. Specifically, the relationship between sleep 

duration and BMI may reflect underlying conditions related to 

metabolic rate and endocrine function [18]. It is presumed that 

ß (95% CI)= 0.002 (-0.015 - 0.019) 

P- value = 0.789 
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sleep among first-year students, aged 13, may not be influenced 

by slower metabolism, hormonal imbalance and cardiovascular 

dysfunction. Adolescents typically have a higher metabolic rate, 

which may enable them to maintain their weight despite 

variations in sleep duration [19]. This protective factor could 

help buffer the adverse effects of shorter sleep duration, 

allowing them to sustain a healthy BMI. 

As KPI is a boarding school, the students might have more 

uniform and structured daily routines, and physical activities. 

This routine promotes a healthy lifestyle, as the students’ 

activities, diet, and sleep patterns are regulated to ensure 

consistency. Proper nutrition, which is controlled by the school, 

ensures that students receive balanced meals that support their 

physical and mental development. This structured environment 

minimizes the variability that might otherwise arise from 

external factors such as irregular eating habits, lack of physical 

activity, or excessive screen time, which are more common 

among non-boarding students. 

The adaptation to these routines among first-year students 

appears to mitigate potential health concerns such as circadian 

disruptions or lifestyle-related health risks [20]. As the students 

are engaged in physical activities and consume well-balanced 

diets, poor sleep has not impact on their glucose regulation, 

insulin resistance and appetite regulating hormones [21]. 

Insulin resistance is a condition where the body's cells become 

less responsive to insulin, leading to higher blood sugar levels 

and often contributing to weight gain or difficulties in 

managing BMI.  However, due to the structured and health-

conscious environment at KPI, students are less likely to 

develop insulin resistance or related metabolic issues. 

Consequently, their BMI remains stable and unaffected by 

variations in their sleep duration. This highlights the protective 

role of a structured boarding school environment in maintaining 

a healthy metabolic profile despite potential fluctuations in 

sleep patterns. 

Another possible explanation for the findings in this study 

may involve the role of autonomic nervous system in 

coordinating the sympatovagal balance. At the age of 13, 

participants are in the early stages of puberty, a period during 

which autonomic nervous system is generally robust, adaptable 

and able to regulate physiological process efficiently [21]. This 

resilience in autonomic function may protect against potential 

disruptions caused by variations in sleep duration, reducing 

susceptibility to autonomic dysfunction [21].to short-term 

physiological changes such as sleep deprivation, compared to 

older individuals. The ability to recover quickly from 

temporary disruption, may provide a buffer against any adverse 

effects on metabolic or cardiovascular health, thereby 

minimizing the impact on BMI, may explain the lack of 

association between sleep duration and BMI. 

There are several limitations with current study that warrant 

consideration. Firstly, this study utilized a cross-sectional 

design, which inherently limits the ability to determine 

causality between sleep duration and BMI. While the study 

identifies associations, it cannot establish whether changes in 

sleep duration directly influence BMI or if other confounding 

factors are at play. To address this limitation,therefore, a 

longitudinal study is required to examine the relationship 

between sleep and BMI.  

Furthermore, the sample size for this study was relatively 

small potentially reducing the statistical power to detect 

significant associations. Increasing the number of participants 

with different age and adding additional data or variables 

related to sleep or BMI may increase the probability of 

identifying a relationship sleep and BMI.  

Other than that, our measure of sleep was relied on a single 

self-report which are prone to recall bias and has been shown 

to underestimate sleep duration when compared the time of 

sleep from wake-up. Furthermore, the study did not account for 

sleep quality, which is another critical factor influencing 

overall health and BMI. Variations in sleep quality, such as the 

presence of sleep disturbances or disorders, may differ among 

students and could impact the findings. 

Lastly, the study did not control for other important variables 

that could influence the relationship between sleep duration and 

BMI, such as mental health, stress levels, or hormonal changes. 

These factors may play a significant role in both sleep patterns 

and BMI, and their exclusion could lead to residual 

confounding. Addressing these limitations in future studies 

would not only strengthen the reliability of the findings but also 

provide a more nuanced understanding of the complex interplay 

between sleep and BMI.  

The strength of this study lies in the use of the BMI-for-age 

percentile chart based on gender, which provides a standardized 

method to evaluate BMI according to global health guidelines. 

Additionally, the traditional BMI calculation using formula 

weight (kg)/height (m2) is best-suited for adult population. 

However, since this study focuses on adolescent aged-13 BMI-

for-age percentile, appropriate as they account for age and sex-

specific variation. This approach offers a tailored assessment, 

enabling early detection of potential health concern related to 

weight which may be influenced by various factors such as 

growth spurts, hormonal changes, and lifestyle patterns.  

In addition, the unique demographic of the study population, 

Muslim gifted students with high intellectual quotient (IQ) 

studying at boarding school with a demanding curriculum—

adds an important dimension to the research. These 

characteristics are rarely accounted for in existing studies, 

making this research particularly insightful in exploring how a 

structured and academically rigorous environment influences 

sleep duration and BMI. The findings from this specific 

population highlight the potential impact of academic pressures 

and packed schedules on sleep patterns, which could have 

broader implications for other high-achieving student groups in 

similar settings. It leads to the future study by determining the 

quality of sleep and identify the cause of less sleep duration 

among boarding school students. 

 Additionally, examining the quality of sleep—beyond just 

its duration—would provide a more comprehensive 

understanding of how these students' sleep patterns impact their 

overall health and academic performance. Such research could 

ultimately inform the development of targeted interventions to 

promote healthier sleep habits in boarding school environments 

and other high-pressure educational settings. 

 

V. CONCLUSION 

In conclusion, this study highlights the notable gender 

differences in sleep duration among first-year Muslim gifted 

and talented students, with males found to sleep significantly 

longer than female potentially due to differences in activity 

involvement and academic pressure. Despite these observed 
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differences, the insufficient sleep among students residing in a 

structured boarding school was not associated with their body 

mass index. The finding suggest that the structured 

environment and healthy controlled of the boarding school may 

act as a buffer, mitigating the potential negative effects of 

insufficient sleep on BMI.  

Furthermore, the physiological resilience of adolescents to 

short-term physiological changes and robust autonomic 

function may further explain the insignificant relationship 

between sleep and BMI. This study underscores the importance 

of the structured and healthy lifestyle fostered by the boarding 

school environment, which appears to support students' overall 

health and development despite challenges such as reduced 

sleep duration. However, the complex interactions between 

sleep, BMI and overall health remain an area ripe for further 

exploration.  Future studies should employ longitudinal designs, 

larger sample sizes, and more comprehensive measures, 

including sleep quality and other influencing factors, to better 

understand these relationships and their implications for the 

health and well-being of gifted and talented adolescents. 
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