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A B S T R A C T 
Background: Recognizing the scarcity of data on caffeine consumption among university students in Malay-
sia, this study was designed to first characterize the habitual caffeine intake within this group. This study fur-
ther investigated the potential association between these caffeine consumption patterns and sleep quality and 
mental health status. 

Methodology: The study employed an online self-administered questionnaire to assess habitual caffeine in-
take from various products. Sleep quality and mental health were evaluated using the Pittsburgh Sleep Quality 
Index (PSQI) and the Depression, Anxiety, and Stress Scale-21 (DASS-21), respectively. 

Results: 78% of the respondents consumed caffeinated products daily within the safe level recommended by 
the European Food Safety Authority (400mg/day). Only 2.6% of the students consumed caffeine exceeding 
the recommended limit. The median total daily caffeine intake was 100mg/day. Most students had poor sleep 
quality (77.3%), with 43.5%, 49.5%, and 33.0% reporting varying levels of depression, anxiety, and stress, re-
spectively. Odds ratio calculations revealed respondents consuming less than or more than 400 mg/day of 
caffeine did not show significantly different odds of poor sleep quality, depression, anxiety, or stress com-
pared to non-consumers.  

Conclusions: This study highlights the need for further localized research on caffeine's effects among Malay-
sian university students regarding caffeine consumption, sleep, and mental health. 
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INTRODUCTION 

Caffeine (1,3,7-trimethylxanthine), a widely con-
sumed psychoactive substance found in various 
foods, beverages, and drugs, has garnered attention 
due to its potential positive and negative effects on 
performance and well-being.1,2 In particular, univer-
sity students represent a vulnerable population, of-
ten experiencing poor sleep quality and mental 
health issues, both of which can be affected by caf-
feine consumption.3,4 Yet, the research landscape 
remains relatively uncharted when it comes to un-
derstanding habitual caffeine consumption among 
Malaysian university students and its implications 
for sleep quality and mental health in this group.5,6,7  

Unveiling the current patterns of caffeine consump-
tion, sleep quality, and mental health among Malay-
sian university students is a critical undertaking to 
bridge these knowledge gaps.8-13 Furthermore, the 
relationship between caffeine intake and its impact 
on sleep quality and mental health remains underex-
plored in this specific population.14-18 

Consequently, this study aims to address these gaps 
by determining the habitual consumption of caffein-
ated products among Malaysian university students, 
evaluating sleep quality and mental health status, 
and investigating the potential association between 
caffeine consumption, sleep quality, and mental 
health in this population. By addressing these objec-
tives, this research will contribute to a more com-
prehensive understanding of the role caffeine plays 
in the lives of university students in Malaysia, ulti-
mately informing tailored recommendations and in-
terventions to promote well-being and academic 
success. 

 

METHODOLOGY 

Research design: This cross-sectional study em-
ployed an online platform, specifically a Google 
Form, to gather data from university students across 
Malaysia. A comprehensive list of public universities 
in the country was acquired from the Ministry of 
Higher Education and subsequently categorized into 
six zones: north (Perlis, Kedah, Penang, Perak), east 
(Kelantan, Terengganu, Pahang), central (Selangor, 
Federal Territories of Kuala Lumpur, and Putrajaya), 
southern (Negeri Sembilan, Melaka, and Johor), and 
one state from either Sarawak or Sabah. Sample size 
determination utilized Cochran's formula19, incorpo-
rating a 95% confidence interval, 5% margin of er-
ror, and an expected proportion of 65.3% of univer-
sity students with a high caffeine intake exceeding 
the daily safe consumption level20, accounting for a 
20% dropout rate.21 A total of 418 respondents com-
pleted the survey. Inclusion criteria comprised Ma-
laysian citizenship, being aged 18 years or older, and 
currently pursuing tertiary education at one of the 
selected Malaysian public universities. 

Research instrument: A self-administered ques-
tionnaire consists of four sections as follow:  

Section A - socio-demographic data, i.e. gender, age, 
year of study, ethnicity, household income, marital 
status, Cumulative Grade Point Average (CGPA) and 
sponsorship of study;  

Section B - modified caffeine intake (MCI) question-
naire22  

Section C – Pittsburgh Sleep Quality Index (PSQI) 
that measured sleep quality23  

Section D - Depression, Anxiety and Stress 21 Scale 
(DASS-21).  

Caffeine intake was estimated using MCI. Daily caf-
feine intake was calculated from total coffee con-
sumption per day (125 mg/cup), total tea consump-
tion per day (50 mg/cup), caffeinated beverage taken 
per day (32 mg/can) and total consumption of ener-
gy drink per day (50 mg/can). Caffeine consumption 
questionnaire gave good reliability based on Kappa 
coefficient of 0.84 to 0.94.22 Total amount of caffeine 
taken per day were calculated and the respondent 
were classified as having caffeine intake meet or ex-
ceed the daily safe levels for caffeine consumption 
(400 mg/day or greater than 400 mg/day).24  

Sleep quality was determined using Pittsburgh Sleep 
Quality Index (PSQI). Pittsburgh Sleep Quality Index 
(PSQI) is a useful tool for the assessment of subjec-
tive sleep quality in non-clinical and clinical set-
tings.25 Evidently, PSQI has good psychometric prop-
erties (good reliability and validity) and is consistent 
with previous research.26,27 The Malay version of 
PSQI was translated by MAPI Research Trust which 
gave a good reliability based on Kappa Coefficient of 
0.79 to 0.94. Pittsburgh Sleep Quality Index (PSQI) 
measures the quality of sleep over the previous four 
weeks and includes 19 self-rated questions within 
seven components as follow: 1) subjective sleep 
quality 2) sleep latency 3) sleep duration 4) sleep ef-
ficiency 5) sleep disturbance 6) use of sleep medica-
tion 7) daytime dysfunction. Each component con-
tains a score from 0 to 3, which resulting a total PSQI 
score of 21. A PSQI <5 and PSQI ≥5 was considered as 
“Good SQ” and “Poor SQ”, respectively.23  

Negative emotional states of depression, anxiety, and 
stress was determined using Depression, Anxiety 
and Stress 21 Scale (DASS-21).28 Internal consistency 
reliability for subscale scores has been reported to 
be high in both clinical and nonclinical samples, with 
alpha coefficients ranging from α = .82 to .97.28 This 
instrument has been widely accepted around the 
world as a reliable, easy-to-use, and simple-to-
administer screening instrument for the general 
population that does not require any special train-
ing.28 DASS-21 has also been translated into a num-
ber of languages and validated in a variety of popula-
tions, including Malaysians.29 The questionnaire con-
sists of three self-reported scales used to assess the 
negative emotional states of depression, anxiety and 
stress. Each scale has seven items, each of which is 
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scored on a four-point Likert scale. The depression 
scale assesses dysphoria, hopelessness, self-
deprecation, and boredom. The anxiety scale 
measures autonomic arousal and the effect of skele-
tal muscles. The stress scale rates the difficulty of re-
laxing, nervous arousal, and being easily agitated.30 
Subjects were asked to rate the severity of various 
symptoms they had experienced over the previous 
week.31  

Data collection: Data collection occurred between 
July and October 2021, enrolling respondents who 
met the specified criteria. Incomplete questionnaires 
and those submitted by non-Malaysian citizens were 
excluded from the study. Survey invitations were 
disseminated through the official social media ac-
counts of each selected university. Additionally, 
questionnaire links in both Malay and English, for-
matted as Google Forms, were forwarded to student 
representatives from the selected universities via 
WhatsApp® and Telegram® messaging platforms. 
To ensure the integrity of our data by preventing du-
plicate responses, we employed a multi-faceted ap-
proach during the survey administration process. 
Each potential participant was provided with a 
unique access link that became inactive after the 
survey was completed and submitted. This was 
achieved through a token system, which generated 
individualized access codes that were invalidated 
upon the completion of the survey. Furthermore, we 
monitored IP addresses to identify and prevent mul-
tiple submissions from the same source. We also re-
quired all participants to authenticate themselves via 
a secure login process. This necessitated the use of 
institutional or personal accounts for verification 
purposes. Through this login process, we were able 
to confirm the identities of our respondents while 
maintaining their anonymity. These measures en-
sured that each participant could only submit the 
survey once, thereby preserving the singularity of 
the data. Completed questionnaires were securely 
stored in the investigator's Google Drive. Participa-
tion in the survey was entirely voluntary, with stu-
dent consent obtained before initiating the survey 
process. Participants were assured of the confidenti-
ality of their responses. Ethical approval for this 
study was granted by the Human Ethics Board of 
Committees of Universiti Malaysia Terengganu 
(UMT/JKEPM/2021/72, dated 20th September 
2021). 

Data analysis: Data are present as percentage and 
median (IQR). Data analyses were done using SPSS 
version 25 (IBM, Illinois Chicago). A normality test 
was used to check data distribution prior to data 
analysis. The demographic data, total daily caffeine 
intake, frequency of caffeinated product consump-
tion, sleep quality and mental health status were 
analysed using descriptive analysis. Chi square test 
was used to determine the association between ha-
bitual caffeine intake, sleep quality and mental health 
status. A p-value less than 0.05 was considered sig-
nificant. 

RESULTS 

Table 1 shows sociodemographic characteristics of 
the subjects. 
 
Table 1: Sociodemographic characteristics, daily 
caffeine intake, and sleep quality of respondents 
(n=418) 

Demographic characteristics Respondent (%) 
Gender 

 

Male 70 (16.7) 
Female 348 (83.3) 

Age 
 

18 – 20 years 72 (17.2) 
21 – 23 years 327 (78.2) 
24 – 26 years 18 (4.3) 
27 and above 1 (0.2) 

Ethnicity 
 

Malay 348 (83.3) 
Chinese 42 (10) 
Indian 23 (5.5) 
Others 5 (1.2) 

Marital status 
 

Single 417 (99.8) 
Married 1 (0.2) 

Year of study 
 

Year 1 74 (17.7) 
Year 2 166 (39.7) 
Year 3 139 (33.3) 
Year 4 39 (9.3) 

CGPAa 
 

3.50 – 4.00 225 (53.8) 
3.00 – 3.49 160 (38.3) 
2.50 – 2.99 20 (4.8) 
2.00 – 2.49 5 (1.2) 
<2.00 8 (1.9) 

Study Sponsors  
 

Self-sponsored 77 (18.4) 
JPAb 52 (12.4) 
PTPTNc 258 (61.7) 
Others 31 (7.4) 

Part-time job  
 

Yes 39 (9.3) 
No 379 (90.7) 

Household family incomed 
 

Less than RM 4,850 301 (72) 
RM 4,850 – RM 10, 959 93 (22.2) 
More than RM 10,960 24 (5.7) 

Total daily caffeine intake (mg) 100 ± 125 (m±sd) 
Categorization of daily caffeine intake 

0 mg/daye 93 (22.2) 
≤ 400mg/day 314 (75.1) 
> 400mg/day 11 (2.6) 

Sleep quality 
 

Goodf 95 (22.7)h 
Poorg 323 (77.3)i 

aCGPA = Cumulative Grade Point Average 
bJPA = Jabatan Pekhidmatan Awam 
cPTPTN -Pinjaman Perbadanan Tabung Pendidikan Tinggi Nasional 
dMonthly family income is based on data from the Malaysian De-
partment of Statistics (2020), and it is divided into three catego-
ries = Bottom 40 (less than RM4,850), Middle 40 (RM4,850 – 
RM10,959), and Top 20 (More than RM10,960); 1 USD = 4.80 RM  
e0 mg indicated that respondents did not consume any caffeinated 
product listed on the questionnaires per day. 
fGlobal PSQI score for good sleep quality: minimum=0, maxi-
mum=4 (mean ± SD for Good SQ was 3.32 ± 0.48) 
gGlobal PSQI score for poor sleep quality: minimum=5, maxi-
mum=15 (mean ± SD for Good SQ was 7.68 ± 2.48) 
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Based on the findings presented, majority of partici-
pants were female, within the 21-23 age range, and 
predominantly Malay. Most respondents were single, 
had a CGPA between 3.5 and 4.0, and were spon-
sored by the National Higher Education Fund Corpo-
ration (PTPTN - Pinjaman Perbadanan Tabung Pen-
didikan Tinggi Nasional). A considerable percentage 
of participants did not have part-time jobs while 
studying, and a majority belonged to the B40 income 
category (the Bottom 40% of the Malaysian house-
hold income). These findings provide insight into the 
demographic characteristics of the study population, 
which can be useful in understanding and interpret-
ing the results of the research. Additionally, the in-
formation can help inform future studies targeting 
similar populations or addressing related research 
questions. Median of total daily caffeine intake 
among respondents was 100 mg/day. Majority of re-
spondents consumed less than or equal to 400 mg of 
caffeine per day (75.1%). Majority of respondents 
showed poor sleep quality with 77.3% while 22.7% 
showed good sleep quality. The results indicates that, 

there is a high prevalence of poor sleep quality 
among Malaysian university students as majority of 
them experienced poor sleep quality. 

Daily caffeine intake of university students 

Table 2 shows individual beverage and caffeine in-
take. Majority of students consumed at least one type 
of caffeinated products on a daily basis (i.e. tea). 
Most of the respondents were non-coffee drinker 
(59.6%). Almost half (42.6%) of the respondents 
consumed 1 cup of tea a day. Apart from that 90.0% 
of the respondents were non-energy and 77.8% were 
non-carbonated drinkers.  

Mental health status of university students 

The data in Table 3 indicates that more than half of 
the Malaysian university students surveyed report a 
normal mental health status, with no indications of 
depression (56.5%), anxiety (50.5%), or stress 
(67.0%). However, a not insignificant portion exhibit 
mild symptoms, including 14.4% for depression, 
6.9% for anxiety, and 8.9% for stress.  

 

Table 2: Frequency of daily beverage and caffeine intake (n=418) 

Frequency of caffeine intake 0 time a day (%) 1 time/day (%) 2 times/day (%) 3 times/day (%) 4 time/day (%) 
Coffee 249 (59.6) 132 (31.6) 25 (6.0) 11 (2.6) 1 (0.2) 
Tea 163 (39.0) 178 (42.6) 61 (14.6) 11 (2.6) 5 (1.2) 
Energy drinks 376 (90.0) 39 (9.3) 3 (0.7) 0 (0.0) 0 (0.0) 
Carbonated drinks 325 (77.8) 79 (18.9) 9 (2.2) 5 (1.2) 0 (0.0) 
 

Table 3: Prevalence of depression, anxiety and stress (n=418) 

DASS Component Normal (%) Mild (%) Moderate (%) Severe (%) Extremely severe (%) Score (Mean ± SD) 
Depression 236 (56.5) 60 (14.4) 56 (13.4) 18 (4.3) 48 (11.5) 10.48 ± 10.74a 
Anxiety 211 (50.5) 29 (6.9) 77 (18.4) 30 (7.2) 71 (17.0) 10.07± 9.90b 
Stress 280 (67.0) 37 (8.9) 31 (7.4) 41 (9.8) 29 (6.9) 12.80 ± 10.81c 
a
Total score for depression: minimum=0, maximum=42, higher score (more than 9) indicates depressed. 

b
Total score for anxiety: minimum=0, maximum=42, higher score (more than 7) indicates anxiety. 

c
Total score for stress: minimum=0, maximum=42, higher score (more than 14) indicates stressed. 

 

Table 4: Association of daily caffeine intake with sleep quality and mental health status (n=418) 

Coffee consumption Sleep quality Odds Ratio 95% Confidence 
Interval 

P value 
Poor (%) Good (%) 

0 mg/day 66 (15.8) 27 (6.5) Ref   
<400 mg/day 247 (59.1) 67 (16.0) 0.244 0.03 – 2.004 0.189 
>400 mg/day 10 (2.4) 1 (0.2) 0.376 0.047 – 2.988 0.355 
 Depression    

No (%) Yes (%) 
0 mg/day 55 (13.2) 38 (9.1) Ref   
<400 mg/day 172 (41.1) 142 (34) 1.195 0.747 – 1.911 0.457 
>400 mg/day 9 (2.2) 2 (0.5) 0.322 0.066 – 1.572 0.161 
 Anxiety    

No (%) Yes (%) 
0 mg/day 53 (12.7) 40 (9.6) Ref   
<400 mg/day 153 (36.6) 161 (38.5) 1.394 0.875 – 2.223 0.162 
>400 mg/day 7 (1.7) 4 (1) 0.757 0.207 – 2.765 0.674 
 Stress    

No (%) Yes (%) 
0 mg/day 87 (20.8) 6(1.4) Ref   
<400 mg/day 277 (66.3) 37 (8.9) 1.937 0.791 – 4.743 0.457 
>400 mg/day 10 (2.4) 1 (1.2) 1.450 0.066 – 1.572 0.161 
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More concerningly, a combined total of 29.2% expe-
rience moderate to extremely severe depression, 
42.6% face similar levels of anxiety, and 24.1% en-
counter comparable stress intensities. These findings 
suggest a substantial prevalence of mental health 
challenges, as nearly one-half of the participants are 
affected by mild to extremely severe symptoms of 
stress, anxiety, and depression. 

Association between daily caffeine intake, sleep 
quality and mental health status among universi-
ty students 

Table 4 presents the results of chi-square tests exam-
ining the associations between daily caffeine intake 
and sleep quality, as well as the associations between 
daily caffeine intake and mental health status. The 
analysis revealed those who consumed less than 400 
mg/day of caffeine had 0.244 times the odds of re-
porting poor sleep quality compared to non-
consumers, but this was not statistically significant 
(p-value 0.189). Those who consumed more than 
400 mg/day had 0.376 times the odds, which also 
was not statistically significant (p-value 0.355). Re-
spondent’s consuming less than 400 mg/day had 
1.195 times the odds of being depressed compared 
to non-consumers, not statistically significant (p-
value 0.457). Those consuming more than 400 
mg/day had lower odds of depression (OR 0.322), 
but again, this was not statistically significant (p-
value 0.161). For those with caffeine intake less than 
400 mg/day, the OR was 1.394, indicating a higher 
odd of anxiety, which was not statistically significant 
(p-value 0.162). For those above 400 mg/day, the OR 
was 0.757, suggesting a lower odd of anxiety com-
pared to non-consumers, not statistically significant 
(p-value 0.674). Those who consumed less than 400 
mg/day had 1.937 times the odds of being stressed, 
not statistically significant (p-value 0.457). Respond-
ents consuming more than 400 mg/day had an OR of 
1.450, which was not statistically significant (p-value 
0.161). None of the ORs are statistically significant, 
as indicated by p-values greater than 0.05. This 
means there is no strong evidence to suggest that the 
observed differences in mental health outcomes are 
due to caffeine consumption rather than chance. The 
confidence intervals (CIs) for all ORs include 1, which 
further suggests that the association could be due to 
chance. Based on these results, the study does not 
provide evidence to support a clear association be-
tween the levels of caffeine intake examined and 
sleep quality, depression, anxiety, or stress among 
the respondents. 

 

DISCUSSION 

The participant demographics in this study were 
predominantly characterized by female students, the 
majority of whom identified as Malay. In addition, 
most participants were single, reflecting the trans-
formative nature of university life as a period 
marked by substantial personal growth, self-

discovery, exploration, and independence.32 The data 
also highlighted a considerable portion of students 
belonging to the Bottom 40 Percent (B40) socioeco-
nomic group, with the majority relying on PTPTN 
funding to support their academic pursuits. This in-
vestigation revealed that tea emerged as the pre-
dominant caffeinated beverage consumed by partici-
pants, with coffee, carbonated beverages, and energy 
drinks following suit. This observation echoes previ-
ous findings that indicated a majority of medical stu-
dents at Melaka Manipal Medical College similarly 
favoured caffeinated beverages.6 Among these, tea 
was the primary choice, consumed by 70.9% of par-
ticipants, while coffee accounted for 68.5%, and soft 
drinks or energy drinks made up 43.3%. This prefer-
ence can be attributed to Malaysia's unique position 
as both a tea-producing nation and a country with 
deep cultural ties to tea consumption.33 In Malaysia, 
the custom of serving tea spans the entire day, ac-
companying breakfast, morning and afternoon tea 
breaks, lunch, dinner, and supper (Liew, 2019). 

The current study demonstrates that a significant 
proportion of students (78.0%) consumed a mini-
mum of one caffeinated product daily, a finding con-
sistent with previous research.34,35 This outcome can 
be attributed to the easy accessibility of caffeinated 
products for students.36 Moreover, the results indi-
cate that the consumption of caffeinated products 
derived from carbonated and energy drinks was less 
prevalent among Malaysian university students, with 
respective rates of 22.2% and 10.0%. Conversely, 
energy drink consumption containing caffeine is a 
widespread practice among college students in the 
United States (Mwape & Mulenga, 2019). Approxi-
mately 39–80% of undergraduate students in the US 
have reported consuming at least one energy drink 
in the past.37 This discrepancy may be linked to the 
prevalent custom of consuming energy drinks in 
combination with alcohol in Western countries. 

An essential finding of this study revealed a median 
daily caffeine consumption of 100 mg/day among re-
spondents. This figure is notably higher than the 
67.98 mg/day median caffeine consumption report-
ed in a study involving medical students.34 However, 
higher average caffeine consumption rates have been 
documented among Bahraini university students 
(268.0 mg/day)15, as well as among medical, science, 
and computer science and engineering students at 
Taibah University, Saudi Arabia, with 253.24 
mg/day, 233.92 mg/day, and 252.33 mg/day, respec-
tively.38 In comparison, university students in the 
United States and the Netherlands registered caffeine 
intake estimates of 159 mg/day and 144 mg/day, re-
spectively.39,40 The observed discrepancies may re-
sult from differences in the questionnaires used to 
assess caffeine consumption and the range of caf-
feinated products listed. Moreover, the overall daily 
caffeine intake from all sources remained within the 
safe levels established by the European Food Safety 
Authority (EFSA).24 

In the present study, approximately 2.6% of students 
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reported daily caffeine intake exceeding the Europe-
an Food Safety Authority's (EFSA) safe threshold of 
400 mg/day. This is in stark contrast to 35% of stu-
dents at Zayed University in Dubai41 and 18% of uni-
versity students in Bahrain15, both of which are situ-
ated in the Arab region. One plausible explanation 
for the higher rates of excessive caffeine consump-
tion in these areas may be the cultural significance of 
caffeinated beverages, particularly tea and coffee, 
which are integral components of hospitality at so-
cial events and thus influenced by social norms.15 A 
comprehensive systematic review investigating the 
potential adverse effects of caffeine on the cardio-
vascular system, bone health, reproductive health 
and development, and behaviour concluded that no 
evidence exists to suggest that a caffeine intake of up 
to 400 mg/day poses any risk of adverse effects in 
adults.42 

The current study reveals that a considerable pro-
portion of undergraduate students at a public uni-
versity exhibit suboptimal overall sleep quality, with 
77.3% of the 418 surveyed students classified as 
having poor sleep quality. This issue appears to be 
particularly pervasive among undergraduate stu-
dents, as 50% of respondents were deemed poor 
sleepers according to the Pittsburgh Sleep Quality 
Index (PSQI) criteria, where a score of 5 or higher 
indicates poor sleep quality.7 Additional research has 
corroborated these findings, uncovering a high prev-
alence of poor sleep quality among students, with a 
rate of 70.6%.43 Similarly, a study examining the 
sleep quality of first- and final-year medical students 
found that approximately 64.7% of participants ex-
perienced poor sleep quality.44  

A notable finding from this study is that approxi-
mately 39.3% of the surveyed students reported re-
ceiving only 6 hours or less of sleep per night, while 
the recommended average sleep duration for adults 
is 7 to 8 hours. In a similar vein, a mere 6.1% of pre-
clinical medical students in Malaysia achieved over 
seven hours of sleep duration, with the majority 
(45.6%) sleeping fewer than five hours per night.7  

Conversely, a study examining 2,254 higher educa-
tion students across Asia (China, Taiwan, South Ko-
rea, and Malaysia), Europe, and North America, 
found that the majority (72.2%) adhered to the rec-
ommended minimum sleep duration of 7 hours per 
night.45 This discrepancy could be attributed to vary-
ing sleep patterns practiced by students in different 
countries. Sleep is crucial for learning and memory 
processes, and sleep deprivation negatively impacts 
these functions. Moreover, poor sleep quality un-
dermines the immune system, increasing vulnerabil-
ity to infections such as the common cold or flu.17 
Sleep disorders are widespread among university 
students globally, with estimates suggesting that 9.4–
13.1% of students worldwide meet diagnostic crite-
ria for insomnia.46 Consequently, health-related poli-
cies and educational initiatives should empower 
young adults to become cognizant of these issues, 
thereby fostering better self-regulation for improved 

health, academic performance, and psychological 
well-being. Furthermore, interventions such as sleep 
hygiene, cognitive behavioral therapy (CBT), relaxa-
tion techniques, mindfulness, and hypnotherapy 
have demonstrated efficacy in enhancing sleep 
among college students.47,48 Universities should con-
sider implementing these strategies to optimize 
sleep quality among their student populations. 

This study revealed that 43.5% of undergraduate 
students experienced depression, 49.5% experienced 
anxiety, and 33% experienced stress ranging from 
mild to extremely severe levels. These findings align 
with prior research.8,43 For instance, a study involv-
ing first-year undergraduate students at the Univer-
sity of Malaya found that 35.7% of participants ex-
hibited depression symptoms, 60.4% displayed anxi-
ety symptoms, and 24.8% reported stress 
symptoms.8 Similarly, the prevalence of depression, 
anxiety, and stress among public university students 
was reported as 46.3%, 77.6%, and 34.2%, respec-
tively.43 In contrast, a study conducted among medi-
cal students at Universiti Kebangsaan Malaysia 
showed lower prevalence rates of 9.2% for depres-
sion, 16.8% for anxiety, and 1.1% for stress.34 The 
reduced incidence of depression, anxiety, and stress 
may be attributed to the Personal and Professional 
Development (PPD) module, which was integrated 
into the medical students' curriculum.34 A local study 
examining the effectiveness of such modules demon-
strated that intervention programs enhanced stu-
dents' reflective skills, potentially leading to im-
proved coping mechanisms for addressing mental 
health challenges.49 It is evident that university stu-
dents generally exhibit a higher prevalence of anxie-
ty. The transition from secondary to tertiary educa-
tion can be emotionally challenging and stressful, as 
students must adapt to new and unfamiliar environ-
ments.50 This sudden change may trigger anxiety, 
particularly among younger university students, 
which may persist beyond the second week of clas-
ses. Although the DASS questionnaire is not diagnos-
tic, the prevalence of moderate to severe depression, 
anxiety, and stress symptoms underscores the need 
for attention from healthcare professionals and uni-
versity administrators. Early detection is vital in mit-
igating the potential morbidities associated with 
psychiatric disorders. 

Caffeine consumption has been implicated in sleep 
disturbances, specifically poor sleep duration and 
quality, as well as excessive daytime sleepiness 
among university students.14,15,18 Moreover, individ-
uals consuming caffeine-containing energy drinks 
were more likely to experience poor sleep quality.17 
A study of Korean adolescents identified a positive 
association between caffeine consumption and the 
severity of both depression and insomnia.16 Another 
investigation of 98 podiatric medical students at the 
New York College of Podiatric Medicine revealed a 
high prevalence of sleep deprivation, daytime sleepi-
ness, and stress perception.51 Coffee and energy 
drink consumption, as well as stress, increased the 
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likelihood of poor sleep quality. According to a re-
view, substantial evidence documents caffeine's 
anxiogenic effects in both experimental and real-
world settings.52 This study anticipated a significant 
association between caffeine intake, sleep quality, 
and mental health status. 

The influence of caffeine on mental health and sleep 
quality has been a subject of considerable discussion 
and divergent research findings. While some investi-
gations have identified a connection between caf-
feine intake and these domains, our study did not 
uncover any significant associations. This is in line 
with previous research on medical students and stu-
dents in Saudi Arabia, which likewise reported no 
correlation between caffeine consumption and men-
tal health or stress levels.34,38 However, it is crucial to 
recognize that the challenges in collecting accurate 
data on caffeine concentrations in food and beverag-
es represent a significant limitation in these studies. 
This issue is further compounded by the fact that 
foods and beverages containing caffeine are not 
mandated to disclose caffeine content on their la-
bels53 and the Malaysian food composition database 
lacks information on caffeine content. Despite these 
constraints, our study offers valuable insights into 
the caffeine consumption habits of students and un-
derscores the necessity for further research to estab-
lish evidence-based recommendations for caffeine 
intake. By acknowledging these limitations and per-
sistently examining the impact of caffeine on our 
health, we can aspire to attain a more comprehensive 
understanding of how to achieve an optimal balance 
in our daily habits. 
 

CONCLUSION 

This study provides valuable insights into the caf-
feine consumption habits of students and their men-
tal health and sleep quality. While the majority of 
students consumed caffeine within safe levels, there 
were still some who exceeded the recommended dai-
ly limit. By examining the potential association be-
tween habitual caffeine intake and sleep quality and 
mental health status among Malaysian university 
students, our research provides valuable insights in-
to the risks and benefits of caffeine consumption in 
this population. Although no significant associations 
were found between daily caffeine consumption and 
mental health or sleep quality, the high prevalence of 
poor sleep quality and mental health issues among 
the students underscores the importance of further 
investigation and education regarding caffeine in-
take. Our findings highlight the need for localized re-
search on caffeine's effects to better understand its 
implications for pharmacy practice and hospital 
pharmacy settings. Additionally, this study supports 
the call for tailored guidelines and increased aware-
ness among university students in Malaysia concern-
ing caffeine consumption, sleep, and mental health, 
ultimately promoting more effective and informed 
decision-making. 

ACKNOWLEDGEMENT 

The authors would like to express their profound 
gratitude to all respondents for their participation, 
cooperation, and patience throughout the study. This 
study was funded by the Talent and Publication 
Enhancement Research Grant (TAPE-RG) under the 
Universiti Malaysia Terengganu (Vote No. 55370). 

 

REFERENCES 
1. Aboelnaga SMH. Caffeine and Its Impact with Physical and 

Status of Mental Health among University Students in the 
United Kingdom”. Journal of Pharmaceutical Research 
International. 2021; 33(1): 32–38.  

2. Nawrot P, Jordan S, Eastwood J, Rotstein J, Hugenholtz A, 
Feeley M. Effects of caffeine on human health. Food Additives 
and Contaminants. 2003; 20(1): 1–30.  

3. Buboltz WC, Brown F, Soper B. Sleep habits and patterns of 
college students: A preliminary study. Journal of the American 
College Health Association. 2001 50(3): 131–135.  

4. Raley H, Naber J, Cross S, Perlow M. The Impact of Duration of 
Sleep on Academic Performance in University Students. 
Madridge Journal of Nursing. 2016; 1(1): 11–18.  

5. Atikahramli NA, Sriperumbuduru VPK, Ghazi HF, Dalayi NJ. A 
study of caffeine consumption patterns and dependence 
among management and science university students. Indian 
Journal of Forensic Medicine and Toxicology. 2019; 13(1): 
101–105.  

6. Rajeswaran S, Zulkhairie Bin Zulkifli M, Atasya Binti Budi 
Irawan N, Binti Mohd Seh N, Ser Yin L. A Cross Sectional Study 
on Caffeine Consumption and Caffeine Expectancy Among 
Undergraduate Medical Students. American Journal of Food 
Science and Health. 2020; 6(1): 12–22.  

7. Tien Ngu S, Masalamany K, Abd Manan N, Adam SK. Sleep 
Quality among Pre-Clinical Medical Students in Universiti 
Putra Malaysia and Universiti Malaya Malaysia. Education in 
Medicine Journal. 2017; 9(3): 23–31.  

8. Amir Hamzah NS, Nik Farid ND, Yahya A, Chin C, Su TT, 
Rampal SRL, Dahlui M. The Prevalence and Associated Factors 
of Depression Anxiety and Stress of First Year Undergraduate 
Students in a Public Higher Learning Institution in Malaysia. 
Journal of Child and Family Studies. 2019; 28(12): 3545–3557.  

9. Cheung DK, Tam DKY, Tsang MH, Zhang DLW, Lit DSW. 
Depression anxiety and stress in different subgroups of first-
year university students from 4-year cohort data. Journal of 
Affective Disorders. 2020; 274(May): 305–314.  

10. Delara M, Woodgate RL. Psychological Distress and its 
Correlates among University Students: A Cross-Sectional 
Study. Journal of Pediatric and Adolescent Gynecology. 2015; 
28(4): 240–244.  

11. Di Benedetto M, Towt CJ, Jackson ML. A Cluster Analysis of 
Sleep Quality Self-Care Behaviors and Mental Health Risk in 
Australian University Students. Behavioral Sleep Medicine. 
2020; 18(3): 309–320.  

12. Kotera Y, Ting SH, Neary S. Mental health of Malaysian 
university students: UK comparison and relationship between 
negative mental health attitudes self-compassion and 
resilience. Higher Education. 2021; 81(2): 403–419.  

13. Tayefi B, Eftekhar M, Tayefi M, Darroudi S, Khalili N, Mottaghi 
A, Shanjani ZH, Nojomi M. Prevalence and Socio-Demographic 
Correlates of Mental Health Problems Among Iranian Health 
Sciences Students. Academic Psychiatry. 2020; 44(1): 73–77.  

14. Faris MAIE, Jahrami H, Al-Hilali MM, Chehyber NJ, Ali SO, 
Shahda SD, Obaid RS. Energy drink consumption is associated 



Sulaiman N et al. 

National Journal of Community Medicine│Volume 15│Issue 05│May 2024  Page 377 

with reduced sleep quality among college students: a cross-
sectional study. Nutrition and Dietetics. 2017; 74(3): 268–274.  

15. Jahrami H, Al-mutarid M, Penson PE, Faris MA. Intake of 
Caffeine and Its Association with Physical and Mental Health 
Status among University Students in Bahrain. Foods. 2020; 
9(473). 

16. Jin M, Yoon C, Ko H, Kim H, Kim A, Moon H, Jung S. The 
Relationship of Caffeine Intake with Depression  Anxiety  
Stress  and Sleep in Korean Adolescents. 2016; 111–116. 

17. Mwape RK, Mulenga D. Consumption of Energy Drinks and 
Their Effects on Sleep Quality among Students at the 
Copperbelt University School of Medicine in Zambia. Sleep 
Disorders. 2019; 1–7.  

18. Patrick Y, Lee A, Raha O, Pillai K, Gupta S, Sethi S, 
Mukeshimana F, Gerard L, Moghal MU, Saleh SN, Smith SF, 
Morrell MJ, Moss J. Effects of sleep deprivation on cognitive 
and physical performance in university students. Sleep and 
Biological Rhythms.2107; 15(3): 217–225.  

19. Cochran WG. Sampling techniques. Third edition. New York: 
John Wiley, Sons; 1977. 

20. El-Nimr N, Bassiouny S, Tayel D. Pattern of Caffeine 
Consumption Among University Students. Journal of High 
Institute of Public Health. 2019; 0(0): 153–160.  

21. Basile AJ, Kirkton SD, Hedrick MS, Carey HV, Sweazea KL. 
Defining comparative physiology: results from an online 
survey and systematic review. American Journal of 
Physiology-Regulatory Integrative and Comparative 
Physiology. 2021; 320(6): R938–R944.  

22. Salmiah MS, Saliluddin SM, Mohd Hafeez I. Pre-Hypertension 
And It’s Associated Factors Among Students In A Pre-
Universitycollege In Malaysia. 2016; 3(5): 70–85. 

23. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. 
Buysse DJ Reynolds CF Monk TH Berman SR Kupfer DJ. The 
Pittsburgh Sleep Quality Index: a new instrument for 
psychiatric practice and research. Psychiatry Res. 1989; 28: 
193–213. 

24. European Food Safety Authority (EFSA). Scientific Opinion on 
the safety of caffeine. EFSA Journal. 2015; 13(5):4120 

25. Farah NMF, Yee TS, Rasdi HFM. Self-reported sleep quality 
using the malay version of the pittsburgh sleep quality index 
(PSQI-M) in Malaysian adults. International Journal of 
Environmental Research and Public Health. 2019; 16(23): 1–
10.  

26. Beck SL, Schwartz AL, Towsley G, Dudley W, Barsevick A. 
Psychometric evaluation of the Pittsburgh sleep quality index 
in cancer patients. Journal of Pain and Symptom Management. 
2004; 27(2): 140–148.  

27. Zunhammer M, Eichhammer P, Busch V. Sleep Quality during 
Exam Stress: The Role of Alcohol Caffeine and Nicotine. PLoS 
ONE. 2014; 9(10).  

28. Shamsuddin K, Fadzil F, Ismail WSW, Shah SA, Omar K, 
Muhammad NA, Jaffar A, Ismail A, Mahadevan R. Correlates of 
depression anxiety and stress among Malaysian university 
students. Asian Journal of Psychiatry. 2013; 6(4): 318–323.  

29. Ramli M, Rosnani S, Fasrul AA. Psychometric Profile of 
Malaysian version of the Depressive  Anxiety and Stress Scale 
42-item (DASS-42). MJP Online Early. 2012; 1(1) 7. 

30. Lovibond P, Lovibond SH. The Structure Of Negative 
Emotional States: Comparison Of The Depression Anxiety 
Stress Scales (DASS) With The Beck Depression And Anxiety 
Inventories. Medical and Biological Engineering and 
Computing. 1995; 33(3) 335–343.  

31. Jahrami H, Dewald-Kaufmann J, Faris MAI, AlAnsari AMS, Taha 
M, AlAnsari N. Prevalence of sleep problems among medical 
students: a systematic review and meta-analysis. Journal of 
Public Health (Germany). 2020; 28(5): 605–622.  

32. Lasode AO, Awote MF. Challenges Faced by Married University 
Undergraduate Female Students in Ogun State Nigeria. 
Procedia - Social and Behavioral Sciences. 2014; 112(Iceepsy 
2013): 102–113.  

33. Tea in Malaysia Overview and Outlook. Available at: 
https://www.ocha.net/english/association/information/docu
ments/CKLiewArticle.pdf. Accessed on 19 Jun 2021. 

34. Isa ZM, Anuar AA, Azmi AD, Selvan ST, Hisham NS, Qing YZ. 
Does Caffeine Intake Influence Mental Health Of Medical 
Students? Malaysian Journal of Public Health Medicine. 2021; 
21(2): 22–28.  

35. Nasir SA, Nasir GA, Usman A, Razi-Ur-Rehman Fatima T, Nasir 
SA, Muzaffar N, Aftab S, Ali M. Prevalence and pattern of 
caffeine consumption among university students - A cross-
sectional study. Pakistan Journal of Medical and Health 
Sciences. 2018; 12(3): 983–986. 

36. Choi J. Motivations influencing caffeine consumption 
behaviors among college students in Korea: Associations with 
sleep quality. Nutrients. 2020; 12(4).  

37. Reid SD, Ramsarran J, Brathwaite R, Lyman S, Baker A, Cornish 
DÕAC, Ganga S, Mohammed Z, Sookdeo AT, Thapelo CK. 
Energy drink usage among university students in a Caribbean 
country : Patterns of use and adverse effects. Journal Of 
Epidemiology And Global Health November. 2014. 

38. Alsaedi EQ, Alsaedi MQ. A Cross Sectional Study of the 
Relationship of Caffeine Consumption  Stress and Theirs 
Effects on the Academic Performance among Female Students 
in Taibah University. 2017;3(6).  

39. Mackus M, van de Loo AJAE, Benson S, Scholey A, Verster JC. 
(2016). Consumption of caffeinated beverages and the 
awareness of their caffeine content among Dutch students. 
Appetite. 2016; 103: 353–357.  

40. Mahoney CR, Giles GE, Marriott BP, Judelson DA, Glickman EL, 
Geiselman PJ, Lieberman HR. Intake of caffeine from all 
sources and reasons for use by college students. Clinical 
Nutrition. 2019; 38(2): 668–675. 

41. Al Ghali RM, Al Shaibi H, Al Majed H, Haroun D. Caffeine 
Consumption among Zayed University Students in Dubai 
United Arab Emirates: A Cross-Sectional Study. Arab Journal of 
Nutrition and Exercise (AJNE). 2017; 1(3): 131. 

42. Temple JL, Bernard C, Lipshultz SE, Czachor JD, Westphal JA, 
Mestre MA. The Safety of Ingested Caffeine: A Comprehensive 
Review. Frontiers in Psychiatry. 2017; 8(June).  

43. Nurismadiana I, Lee K. Factors Associated With Sleep Quality 
Among Undergraduate Students At a Malaysian Public 
University. International Journal of Public Health and Clinical 
Sciences. 2018; 5(6): 373–391.  

44. Khan Awan K, Talha Farooq M, Farooq P, Yasir Tarar M. The 
sleep quality using Pittsburgh sleep quality index. Pakistan 
Journal of Neurological Sciences (PJNS). 2018; 13(2): 17. 

45. Du C, Zan MCH, Cho MJ, Fenton JI, Hsiao PY, Hsiao R, Keaver L, 
Lai CC, Lee H, Ludy MJ, Shen W, Swee WCS, Thrivikraman J, 
Tseng KW, Tseng WC, Doak S, Folk SYL, Tucker RM. The effects 
of sleep quality and resilience on perceived stress dietary 
behaviors and alcohol misuse: A mediation-moderation 
analysis of higher education students from asia europe and 
north america during the COVID-19 pandemic. Nutrients. 
2021; 13(2): 1–22.  

46. Arsalan B, Ahmed F. Sleep Hygiene and Quality among Medical 
Students. 2015;2(10): 487–490. 

47. Friedrich A, Schlarb AA. Let’s talk about sleep: a systematic 
review of psychological interventions to improve sleep in 
college students. Journal of Sleep Research. 2018; 27(1): 4–22.  

48. Hershner S, O’Brien LM. Sleep Education for College Students. 
Journal of Clinical Sleep Medicine. 2018; 14(7): 1271–1272.  

49. Siraj HH, Salam A, Hani AC, Chong SH, Saidatul AS, Faiz MK, ... , 
Nabishah M. Self awareness and reflective skills in the 



Sulaiman N et al. 

National Journal of Community Medicine│Volume 15│Issue 05│May 2024  Page 378 

promotion of personal and professional development of future 
medical professionals. Education in Medicine Journal. 
2013; 5(4).  

50. Kulig CE, Persky AM. Transition and student well-being –why 
we need to start the conversation. American Journal of 
Pharmaceutical Education. 2017; 81(6): 1–2.  

51. Al Sawah M, Ruffin N, Rimawi M, Concerto C, Aguglia E, Chusid 
E Infortuna C, Battaglia F. Perceived stress and coffee and 
energy drink consumption predict poor sleep quality in 

podiatric medical students: A cross-sectional study. Journal of 
the American Podiatric Medical Association. 2015; 105(5): 
429–434 

52. Winston AP, Hardwick E, Jaberi N. Neuropsychiatric effects of 
caffeine. Advances in Psychiatric Treatment. 2005; 11(6): 
432–439.  

53. Kole J, Barnhill A. Caffeine Content Labeling: A Missed 
Opportunity for Promoting Personal and Public Health. 
Journal of Caffeine Research. 2013; 3(3): 108–113.  

 


