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Abstract
Background
Medical students face increased threats to their sleep quality and lifestyle health because academic stress
and unpredictable class hours create these challenges. Medical students commonly use too much caffeine as
a stress management tool, but research lacks data about how caffeine affects both sleep quality and restless
legs syndrome (RLS) symptoms. 

Methods
The study utilized a research design combining cross-sectional analysis and correlation assessment with a
participant group of 300 medical students ranging from 18 to 30 years old. Data was collected from January
to March 2025. The Caffeine Consumption Questionnaire, combined with the Pittsburgh Sleep Quality Index
(PSQI) and Restless Legs Syndrome Symptom Severity Scale, enabled researchers to collect necessary data.
IBM SPSS Statistics for Windows, version 26 (IBM Corp., Armonk, NY) served as the platform to perform all
statistical assessments through descriptive statistics, ANOVA tests, chi-square tests, correlation analysis,
and multiple regression procedures.

Results
The medical students among the surveyed sample of 300 showed 237 participants (79%) caffeine
consumption, while 78 participants (26%) consumed it nightly. Studies revealed that RLS symptoms
affected 34 participants (11.2%) of participants as increased caffeine consumption resulted in milder RLS (r =
-0.383, p < 0.01) yet negatively impacted sleep quality (r = 0.197, p < 0.01). The students who consumed
caffeine in the morning experienced the highest sleep quality and the lowest severity of RLS symptoms (r = -
0.266, p < 0.01). Additionally, poor sleep deteriorated RLS symptoms.

Conclusion
Higher caffeine use minimizes the reported intensity of RLS symptoms but leads to diminished sleep quality,
particularly when coffee is taken late in the day. The combination of poor sleep and RLS symptoms creates a
continuous worsening effect that persists across the cycle. Medical students' overall health and academic
performance depend on specific intervention methods that teach proper sleep habits and caffeine
consumption.

Categories: Neurology, Psychology, Public Health
Keywords: caffeine consumption, lifestyle factors, medical students, restless legs syndrome (rls), sleep quality

Introduction
Sleep quality that depends on physiological and psychological, and environmental factors profoundly affects
health because poor sleep results in fatigue and irritability, and compromised functioning [1]. Sleep quality
refers to how contented someone feels about their restful periods, as well as sleep onset and physical
restoration, which are quantified through personal logs known as sleep diaries [2]. A review of research
findings from 57 studies demonstrated that medical students displayed poor sleep quality, to the extent of
52.7%, with specific regions showing higher rates, particularly in Europe and the Americas [3]. Therefore,
standard screenings and intervention plans should be implemented [3].
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Medical students displayed significant amounts of internet addiction and poor sleep quality during the
COVID-19 pandemic [4]. Better sleep hygiene and coping strategies must become important parts of
academic support because medical students develop poor sleep quality from excessive stress [5,6].

People commonly use coffee caffeine as a beverage, which affects their performance and sleep quality
positively and negatively [7]. Medical students consume more caffeine during exam times and experience
two main side effects of nervousness and sleeplessness [8]. The association between higher caffeine intake
and poor sleep quality existed for non-evening drinkers exclusively, while chronotype failed to affect this
connection [9]. Medical students showed increased consumption of caffeine, which correlated with
increased anxiety levels and stress and deteriorated sleep quality [10,11].

The sensory neurological disorder, restless legs syndrome (RLS), produces day and night movements coupled
with increased sleeplessness and poor mood states while affecting quality of daily life, although commonly
tied to blood iron deficiency and heart diseases [12]. RLS affects 8% of young medical students, where the
condition primarily affects women and leads to modest sleep disturbances, while smoking acts as a
worsening factor [13]. A high prevalence of both poor sleep quality and RLS was detected among 6th-year
medical students and residents, while multiple risk factors were identified [14].

RLS symptoms were correlated with stress, anxiety, and sleep disturbances in medical students. They could
be related to functional impairment and daytime dysfunctionality, causing negative effects on academic
performance, while insufficient RLS education demonstrated the necessity for enhanced patient screening
[15]. Among medical students, 11.2% reported RLS; yet this condition deteriorated during periods of stress
and examinations, leading to poor sleep outcomes [16]. RLS, which affects medical students with high
frequency, shows a direct relationship to sleep issues, daytime sleepiness, drinking caffeine, as well as
smoking habits, and existing medical conditions [17].

There are numerous studies conducted on the role of caffeine in sleep disturbances and RLS symptoms, but
there is still a dearth of studies that particularly target medical students who are at risk group with high
academic stress, irregular sleep patterns, and high caffeine intake. This research was designed to address
that gap by investigating the cumulative effects of caffeine intake on sleep quality and the RLS
symptomatology in this unique population group.

The combination of academic pressures and irregular class hours, along with psychological stress, creates a
risk environment for medical students to experience lifestyle-related health issues. Students commonly use
caffeine as a coping strategy to fight sleepiness and boost their concentration while simultaneously fighting
tiredness.

The sleep disorder RLS usually receives little recognition among young adults. The neurological condition
called RLS creates rest-related leg movement urges that disrupt sleep cycles while causing major life quality
reductions. While the effects of caffeine on such neurological conditions as RLS have been studied in the
general population, there has been relatively little research into this correlation within the medical student
population, with these students being especially susceptible because of their high caffeine consumption and
sleep disturbance.

The current investigation serves an essential purpose within the present research timeline. The study
intends to address a critical literary deficiency through the investigation of how caffeine intake affects sleep
quality, together with RLS symptoms in medical student populations. Knowledge about such connections
educates us about the effects of everyday habits on students' health while aiding the creation of specific
medical institution wellness initiatives. The research findings will enable medical institutions to develop
student wellness initiatives that integrate both sleep hygiene counseling and caffeine regulation, which will
advance academic results and total student wellness.

Objectives
This study aimed to assess the rate of caffeine consumption among medical students and evaluate their
sleep quality regarding caffeine use. It also sought to investigate both the frequency and intensity of RLS
symptoms within this population. Furthermore, the study aimed to explore the connection between caffeine
consumption and RLS symptoms, as well as determine the association between sleep quality and the
occurrence of RLS symptoms among medical students.

Materials And Methods
Study design and setting
This research used a cross-sectional correlational design to investigate the connections between medical
students' caffeine consumption, together with their sleep quality and RLS symptoms. Students between the
ages of 18-30 years, studying medicine, participated in the study. The investigators gave orientation and
counseling to the students before engaging them and described study objectives, procedures, and
confidentiality procedures. While performing data collection, strict measures were established to guarantee
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the quality of the data gathered. All the identified discrepancies in the data were successfully recorded and
handled through established protocols. Missing values were managed using multiple imputation approaches,
consistent with the data management procedures of the study to minimize bias and ensure the robustness of
findings. Consent was obtained from those who consumed caffeine at least three times per week. Students
with RLS diagnosis or other significant sleep disorders and pregnancy, alongside severe neurological or
psychiatric conditions, were excluded from the study. Students taking medications that disturb regular sleep
were excluded from the study, as well as students not enrolled in the medical courses. Termination of
potential predictors, confounders, and effect modifiers such as tobacco smoking status, proton pump
inhibitors (PPI) use, and alcohol exposure was not evaluated in this study, and this is recognized as a
limitation. These factors, however, could not be controlled by statistical analysis. Future research should
consider such variables to explain possible effects they may have on sleep quality and associated outcomes.

Data was collected from January to March 2025, including undergraduate medical students across all
academic years. Medical students in this selected environment served as an appropriate research group
because they commonly face elevated academic pressure along with disrupted sleep habits and increased
caffeine intake, which affect sleep quality and possibly trigger RLS symptoms.

Sampling technique and sample size
The convenience sampling method was used because of its practical and logistical restrictions. The target
population of this study was specific: medical students whose academic setting was limited. Thus, it was
challenging to apply a probability sampling technique such as random or stratified sampling. With the
restrictions of time, availability, and voluntary participation in the study, a convenience sampling yielded a
sample who could be recruited efficiently, who were readily available, and who agreed to participate. The
sample size was computed utilizing the WHO sample size formula with a 95% confidence interval (CI), an
estimated population proportion of 0.90, and a desired absolute precision of 0.05, which was calculated for
300 participants.

Data collection tools and procedure
Data for this research were gathered with three main instruments: the Caffeine Consumption Questionnaire,
the Pittsburgh Sleep Quality Index (PSQI), and the Restless Leg Syndrome (RLS) Questionnaire. The Caffeine
Consumption Questionnaire is a measure used to evaluate the amount, frequency, and timing of caffeine
consumption in participants. It is designed to collect self-reported information about the participants'
caffeine consumption habits, including the sources of caffeinated beverages (e.g., coffee, tea, energy drinks,
or sodas), the frequency of consumption (e.g., daily, weekly), and the time of day. It was developed by Shohet
and Landrum in 2001 [18]. We used the Pittsburgh Sleep Quality Index (PSQI) to get a comprehensive
measure of sleep quality over the past month. PSQI was developed by Buysse et al. in 1989 [19]. The PSQI is a
self-rated scale consisting of 19 items that generate seven component scores, which are then summed to
determine a global score ranging from 0 to 21, where higher scores indicate worse sleep quality. PSQI is rated
from 0 = no difficulty to 3 = severe difficulty and has a good internal reliability of a = .83 [19]. The Restless
Leg Syndrome Questionnaire enables patients to measure their RLS symptoms through a self-administered
survey that evaluates symptom occurrence and intensity. The Restless Legs Syndrome Symptom Severity
Scale was developed in 2003 by Walters et al. [20]. The questionnaire consists of 10 validated items that
healthcare providers or patients can use to report RLS severity through a rating system from 0 to 4 that
measures symptoms, including discomfort, along with the urge to move, sleep disturbance, mood effects,
and functional limitations. The assessment combines ten items into an overall score between 0 and 40 to
measure symptom intensity. It has good internal consistency reliability (α=0.81, 0.80, and 0.76, respectively)
[20]. A directed survey obtained participant information about age, gender, educational attainment,
occupational status, marital status, and residential area. The data collection instrument consisted of Google
Forms (Google LLC, Mountain View, CA) which participants used to respond.

Participating individuals received 20-30 minutes to finish all three surveys. All participants provided their
data anonymously, while the research team ensured a guarantee of information privacy. All participants
learned that joining the research was completely voluntary while retaining their right to stop involvement at
any moment without enduring adverse effects. The study participants were 18 years or older, so there was
no need for parental consent. The study received ethical approval from the institutional review board, which
guaranteed that research procedures met all ethical requirements when working with human participants.

The Institutional Review Board, NeuroWave Research Center, Islamabad, Pakistan, granted approval
(Approval No. IRB-2025-0017) before starting the research. The research evaluation used IBM SPSS
Statistics for Windows, version 26 (IBM Corp., Armonk, NY) for its execution. Descriptive statistical analysis
of participant characteristics and study variables employed frequencies, percentages, means, and standard
deviations. The research used both independent samples t-tests together with one-way ANOVA to evaluate
differences between groups based on variables including gender, the academic year, as well as sleep
duration, and time of caffeine ingestion. Multiple linear regression tested the prediction strength of RLS
between caffeine use and sleep quality. Chi-square tests evaluated the associations between categorical day-
to-day demographic variables, which included age groups and academic classification, as well as caffeine
consumption timeframes and duration of sleep patterns. The study considered a p-value less than 0.05 to
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indicate statistical significance.

Results
Table 1 shows the distribution of demographics among 300 participants. Among the participants, 151 (50%)
were aged 21-23 years, while 105 (35%) respondents self-identified as 18-20 years old. Participants aged 24-
26 were 31 (10%), and only 13 (4%) were 27 or older. The study participants comprised 165 (55%) female
students, while 135 (45%) were male. The study participants' majority belonged to their 3rd year of study
(123 (41%) while 2nd-year students came next with 69 participants (23%) followed by 1st-year (45 {15%}),
4th-year (36 {12%}), and 5th-year (9 {3%}) students and house officers (15 (5%). Among the participants, 102
(34%) reported consuming one daily caffeine serving, but only 93 (31%) reported having two servings daily,
and another 42 (14%) chose three servings. At the same time, 63 (21%) did not have any caffeine during the
day. Among the participants, 81 (27%) initiated their caffeine consumption during the afternoon, 79
individuals (26.3%) consumed it at night, 76 individuals (25.3%) did not use caffeine at all, and only 64
participants (21.3%) consumed it in the morning. Of the participants surveyed about their nighttime sleep
duration during weekdays, 96 individuals (32%) maintained a pattern of six to eight hours, 93 (31%) slept
four to six hours, 63 (21%) received less than four hours of sleep, and 51 (17%) exceeded eight hours of sleep.
The study results indicated that 204 individuals (68%) of participants were taking medications that
influenced their sleep or alertness. The research data showed that 177 (59%) participants had family
members suffering from RLS, while 90 (30%) participants did not experience this condition, and 36 (12%)
participants were unaware if their family members had RLS.

Variable f %

Age - -

18-20 years 105 35

21-23 years 151 50

24-26 years 31 10

27 years or more 13 4

Gender - -

Male 135 45

Female 165 55

Year of study - -

1st year 45 15

2nd year 70 23

3rd year 124 41

4th year 37 12

5th year 10 3

House officer 14 5

Daily caffeine intake - -

1 serving per day 103 34

2 servings per day 93 31

3 servings per day 42 14

I do not consume caffeine 62 21

Time of first caffeine intake - -

Morning (before noon) 64 21

Afternoon (12 pm – 6 pm) 81 27

Night (after 6 pm) 79 26

I do not consume caffeine 76 25

Duration of sleep on weekdays - -
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Less than 4 hours 63 21

4-6 hours 92 31

6-8 hours 95 32

More than 8 hours 50 17

Use of medication affecting sleep or alertness - -

Yes 203 68

No 97 32

Family history of restless legs syndrome - -

Yes 176 59

No 89 30

Not sure 35 12

TABLE 1: Demographic characteristics of participants (N=300)
f=frequency, %=percentage

Table 2 displays the intercorrelations between the study variables. Research indicates that increasing
caffeine levels in patients decreases the symptom severity of RLS (r = -0.383, p < 0.01). According to the PSQI
(r = 0.197, p < 0.01), other research revealed that higher caffeine intake is statistically linked to worse sleep
quality scores. The relationship between RLS and sleep quality was negative with a statistically significant
value (r = -0.266, p < 0.01), which shows that worse RLS symptoms lead to poorer sleep quality.

Variable 1 2

Caffeine Consumption Questionnaire - -

Restless Legs Syndrome -0.383** -

Pittsburgh Sleep Quality Index 0.197** -0.266**

TABLE 2: Intercorrelations between the study variables
** p<0.01 considered significant

Table 3 compares the mean scores of study variables across different age groups. Age groups differed
significantly in caffeine consumption, F (3,296) = 2.666, p < 0.01, since students between 21 and 23 years
consumed the most (M = 400.3, SD = 410.9), yet those between 24 and 26 years drank the least (M = 245.3, SD
= 315.9). The youngest population group, between 18 and 20 years old, scored the highest on RLS
measurements (F (3,296) = 6.772, p < 0.01). Participants aged 27 years or above recorded the lowest RLS
scores (M = 26.2, SD = 2.0). Sleep quality showed no significant differences between age groups since F
(3,296) = 0.866 remained non-significant. The practical effect of these measurements (η²) demonstrated
minor statistical significance.
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Variable 18-20 years 21-23 years 24-26 years 27 years or more F (3,296) η2

 M±SD M±SD M±SD M±SD   

Caffeine Consumption Questionnaire 295.6±368.4 400.3±410.9 245.3±315.9 471.8±490.5 2.666** 0.0024

Restless Legs Syndrome 30.1±3.4 28.9±3.5 28.8±2.0 26.2±2.0 6.772** 0.0061

Pittsburgh Sleep Quality Index 47.7±10.3 47.9±4.0 48.1±5.5 51.1±8.1 0.866** 0.0008

TABLE 3: Comparison of variables (age)
M: mean, SD: standard deviation, F: F-ratio, η2: effect size

** p<0.01 considered significant

Table 4 demonstrates how variables differ between students at diverse academic levels. Research revealed
that students from the 3rd year consumed the most caffeine at M = 504.1 (SD = 412.4), followed by 1st-year
students at M = 128.9 (SD = 177.4), F (5,294) = 8.962, p < 0.01. Research participants scored their RLS
symptoms in different ways according to their study year, demonstrating significant differences both
statistically F (5,294) = 9.956, p < 0.01 and numerically between 2nd-year students (M = 30.5, SD = 3.3) at one
end of the scale and house officers (M = 27.1, SD = 3.2) at the other end. Students in their 3rd year produced
the lowest measurements of sleep quality (M = 49.5, SD = 8.9) compared to other years, F (5,294) = 3.330, p <
0.01. Study results indicate a moderate practical relationship between student year classification and RLS
scores, shown by an effect size of η² = 0.145.

Variable 1st year 2nd year 3rd year 4th year 5th year House officer F (5,294) η2

 M±SD M±SD M±SD M±SD M±SD M±SD   

Caffeine Consumption Questionnaire 128.9±177.4 234.6±338.0 504.1±412.4 346.3±416.8 260.2±376.8 363.4±453.7 8.962** 0.132

Restless Legs Syndrome 31.0±3.8 30.5±3.3 28.2±2.8 28.7±2.5 28.0±4.0 27.1±3.2 9.956** 0.145

Pittsburgh Sleep Quality Index 46.1±4.6 46.2±4.5 49.5±8.9 48.5±4.2 45.7±8.7 50.6±8.1 3.330** 0.054

TABLE 4: Comparison of variables (year of study)
M: mean, SD: standard deviation, F: F-ratio, η2: effect size

** p<0.01 considered significant

Table 5 shows the results that compare individuals based on their sleep durations during weekdays.
Participants who slept fewer than four hours or more than eight hours used more caffeine than those who
slept between four and eight hours, as indicated by F (3,296) = 3.408 and p < 0.01. These individuals
exhibited caffeine consumption levels of M = 444.4, SD = 422.8, and M = 433.9, SD = 412.9, respectively. Sleep
duration between four and eight hours demonstrated higher RLS scores than other sleep patterns, as
confirmed through a statistical test with F (3,296) = 4.763 and p < 0.01. The results showed no significant
difference between conditions regarding sleep quality, as indicated by F (3,296) = 0.108. All effect sizes
measured small values, indicating that the observable difference effects were minimal between groups,
resulting in statistically significant changes.
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Variable Less than 4 hours 4-6 hours 6-8 hours More than 8 hours F (3,296) η2

 M±SD M±SD M±SD M±SD   

Caffeine Consumption Questionnaire 444.4±422.8 271.7±341.4 321.5±398.9 433.9±412.9 3.408** 0.003

Restless Legs Syndrome 28.3±3.4 29.6±2.5 29.8±3.3 28.2±2.5 4.763** 0.004

Pittsburgh Sleep Quality Index 47.8±6.9 48.1±10.4 47.8±4.5 48.5±3.4 0.108** 0.001

TABLE 5: Comparison of variables (duration of sleep on week days)
M: mean, SD: standard deviation, F: F-ratio, η2: effect size

** p<0.01 considered significant

Table 6 shows the results of the variables measured when participants first started consuming caffeine. The
data showed a significant difference in caffeine consumption, where F (3,296) = 4.829 indicated p < 0.01.
People who took caffeine during the morning hours before noon recorded the highest caffeine consumption
levels with a mean of 499.9 (standard deviation of 436.2). On the other hand, participants who started their
caffeine intake in the afternoon between 12 and 6 pm showed the lowest levels of caffeine intake at 264.8
(standard deviation of 358.0). Caffeine users who started their consumption during the morning experienced
the least RLS symptoms, according to analysis revealed via F (3,296) = 4.109, p < 0.01, and the results
indicate low scores with M = 27.9 and SD = 2.7. The participants who consumed caffeine at different times
demonstrated varying sleep quality levels according to F (3,296) = 1.926, p < 0.01, but had a minor practical
influence with effect size (η² = 0.001). The participants who avoided caffeine showed average scores for the
analysis variables.

Variable
Morning (before
noon)

Afternoon (12 pm - 6
pm)

Night (after 6
pm)

I do not consume
caffeine

F
(3,296)

η2

 M±SD M±SD M±SD M±SD   

Caffeine Consumption
Questionnaire

499.9±436.2 264.8±358.0 308.5±383.1 360.7±377.6 4.829** 0.004

Restless Legs Syndrome 27.9±2.7 29.7±3.7 29.6±3.3 29.1±3.2 4.109** 0.003

Pittsburgh Sleep Quality Index 49.0±3.3 45=6.4±6.7 48.3±11.1 48.5±3.8 1.926** 0.001

TABLE 6: Comparison of variables (time of first caffeine intake)
M: mean, SD: standard deviation, F: F-ratio, η2: effect size

** p<0.01 considered significant

Table 7 presents findings from a multiple regression analysis that evaluates RLS through the variables,
including caffeine consumption and sleep quality. The results showed that higher caffeine consumption
significantly predicts RLS with a standardized coefficient of β = -0.344, t = -3.81, p < 0.01. The study findings
imply that increased caffeine consumption tends to reduce RLS symptom levels, but these results require
additional research to validate clinical implications. The PSQI results showed that inferior sleep quality was
a noteworthy negative predictor of RLS symptoms with B = -0.093, 95% CI (-0.142, -0.044), β = -0.199, p <
0.01.
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Variable B 95% Cl SE β

  LL UL   

Constant 34.650 32.3 36.9 1.19 -

Caffeine Consumption Questionnaire -.003 -.004 -.002 .000 -.344**

Pittsburgh Sleep Quality Index -.093 -.142 -.044 .025 -.199**

TABLE 7: Multiple regression for study variables
B: coefficient, SE: standard error, β: standardized coefficient, LL: lower limit, UL: upper limit, Cl: confidence interval

** p<0.01 considered significant

Table 8 shows that participants were distributed according to their ages throughout their academic years.
The 18-20-year-old participants (n = 105, 35%) showed a preference for the 2nd (n = 37, 35%) and 3rd years
(n = 39, 37%). Participants who were aged 21-23 years enrolled most in the 3rd year (73, 48%), yet their
numbers were split between the 2nd year (30, 20%) and 4th year (22, 15%) respectively. The distribution of
people aged 24-26 years (n = 31, 10%) was split between the 3rd (n = 12, 39%) and 4th years (n = 9, 29%). Of
the participants aged 27 years or older (n = 13, 4%), house officers (n = 11, 85%) were the predominant type.
Statistical results from the chi-square test indicated a significant relationship between subject year and
participant age group (χ² = 234.3, p = 0.000), which confirms a strong connection between these variables.

Variable f 1st year (%) 2nd year (%) 3rd year (%) 4th year (%) 5th year (%) House officer (%) P-value χ²

Age - - - - - - - - -

18–20 years 105 19 (18%) 37 (35%) 39 (37%) 6 (6%) 2 (2%) 2 (2%) 0.000 234.3

21–23 years 151 23 (15%) 30 (20%) 73 (48%) 22 (15%) 3 (2%) 0 (0.0%) – –

24–26 years 31 3 (10%) 3 (10%) 12 (39%) 9 (29%) 3 (10%) 1 (3%) – –

27 years or
more

13 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (15%) 11 (85%) – –

TABLE 8: Descriptive statistics of demographic variables (age and year of study)
f: frequency, %: percentage, p: level of significance

p-values calculated using the chi-square test, the significance level is set at p < 0.05

Table 9 investigates the connection between participant age groups and sleep duration patterns. Most of the
young adults between 18 and 20 years of age (n = 105) spent nightly durations ranging from four to six hours
(n = 37, 35%) and six to eight hours (n = 35, 33%). Participants between 21 and 23 years old (n = 151) mostly
rested between six and eight hours (n = 48, 32%) or four and six hours (n = 47, 31%). People between 24 and
26 years of age (n = 31) indicated two matching rates of approximately 29% (n = 9) who slept six to eight
hours and 29% (n = 9) who slept less than four hours. A split distribution of sleep durations occurred equally
among the 27 or older participants, who totaled 13 individuals. The chi-square statistics revealed that age
did not affect sleep duration patterns since the results showed χ² = 12.9 and a p-value of 0.153.
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Variable f <4 hours (%) 4–6 hours (%) 6–8 hours (%) >8 hours (%) P-value χ²

Age - - - - - - -

18–20 years 105 13 (12%) 37 (35%) 35 (33%) 20 (19%) 0.153 12.9

21–23 years 151 36 (24%) 47 (31%) 48 (32%) 20 (13%) – –

24–26 years 31 9 (29%) 6 (19%) 9 (29%) 7 (23%) – –

27 years or more 13 5 (39%) 2 (15%) 3 (23%) 3 (23%) – –

TABLE 9: Descriptive statistics of demographic variables (age and sleep duration)
f: frequency, %: percentage, p: level of significance

p-values calculated using the chi-square test, the significance level is set at p < 0.05

Table 10 demonstrates the time when students started consuming caffeine during their different academic
years. Most individuals who consumed caffeine during their morning hours belonged to the 3rd academic
year (n = 31, 49%) and totaled 64 respondents. The 2nd- and 3rd-year students composed equally large
groups of afternoon caffeine consumers, with each group containing 28 students (35%). Among the night-
time caffeine consumers (n = 79), there was a maximum enrollment in the 3rd academic year (n = 30; 38%).
Data showed that many students who did not consume caffeine belonged to the 3rd year of their studies (n =
35, 46% of the total 76 students). Results from the chi-square test demonstrated academic level as a factor
that shapes when students start consuming caffeine (χ² = 32.3, p = 0.006).

Variable f
1st year
(%)

2nd year
(%)

3rd year
(%)

4th year
(%)

5th year
(%)

House officer
(%)

P-
value

χ²

Time of first caffeine
intake

- - - - - - - - -

Morning 64 5 (8%) 7 (11%) 31 (49%) 12 (19%) 3 (5%) 6 (10%) 0.006 32.3

Afternoon 81 12 (15%) 28 (35%) 28 (35%) 6 (7%) 5 (6%) 2 (3%) – –

Night 79 20 (25%) 16 (20%) 30 (38%) 9 (11%) 1 (1%) 3 (4%) – –

I don’t consume caffeine 76 8 (11%) 19 (25%) 35 (46%) 10 (13%) 1 (1%) 3 (4%) – –

TABLE 10: Descriptive statistics of demographic variables (time of first caffeine intake and year of
study)
f: frequency, %: percentage, p: level of significance

p-values calculated using the chi-square test, the significance level is set at p < 0.05

Table 11 explores how the time of morning caffeine consumption relates to total nighttime sleep length. The
sleep duration of six to eight hours, along with over eight hours, was the most prevalent among morning
caffeine consumers, who total 64 (n = 30, 47% and n = 21, 33%). Most of the individuals who took caffeine in
the afternoon (n = 81) either slept for less than four hours (n = 29, 36%) or four to six hours (n = 24, 30%).
Most nighttime caffeine consumers experienced sleep lengths of fewer than four hours, along with durations
of six to eight hours during their sleep periods. Survey respondents who did not drink caffeine mainly got
sleep for four to six hours (n = 30, 40%) in addition to six to eight hours (n = 24, 32%). The analysis revealed
that the time when participants first drank caffeine directly influenced their sleep patterns since these
variables exhibited a significant connection (χ² = 48.3, p = 0.000). demonstrates the time when students
started consuming caffeine during their different academic years. Most individuals who consumed caffeine
during their morning hours belonged to the 3rd academic year (n = 31, 49%) and totaled 64 respondents. The
2nd- and 3rd-year students composed equally large groups of afternoon caffeine consumers, with each
group containing 28 students (35%). Among the night-time caffeine consumers (n = 79), there was a
maximum enrollment in the 3rd academic year (n = 30; 38%). Data showed that many students who did not
consume caffeine belonged to the 3rd year of their studies (n = 35, 46% of the total 76 students). Results
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from the chi-square test demonstrated academic level as a factor that shapes when students start consuming
caffeine (χ² = 32.3, p = 0.006).

Variable f <4 hours (%) 4–6 hours (%) 6–8 hours (%) >8 hours (%) P-value χ²

Time of first caffeine intake - - - - - 0.000 -

Morning 64 1 (2%) 12 (19%) 30 (47%) 21 (33%) - 48.3

Afternoon 81 29 (36%) 24 (30%) 19 (24%) 9 (11%) – –

Night 79 16 (20%) 26 (33%) 22 (28%) 15 (19%) – –

I don’t consume caffeine 76 17 (22%) 30 (40%) 24 (32%) 5 (7%) – –

TABLE 11: Descriptive statistics of demographic variables (time of first caffeine intake and sleep
duration)
f: frequency, %: percentage, p: level of significance

p-values calculated using the chi-square test, the significance level is set at p < 0.05

Discussion
The research investigated the relationship patterns between medical students consuming caffeine as well as
their RLS symptom severity, alongside sleep quality measurements. The participant sample mainly
contained female subjects from an age range of 21-23 who were focusing on their 3rd academic year. Many
participants in this sample group regularly consumed caffeine since their main consumption times occurred
during the afternoons and evenings. Our research indicated that higher levels of caffeine consumption led to
diminished RLS symptoms, together with worse sleep quality, according to the obtained statistical relations.
Clinical research shows that caffeine elevates symptoms in RLS patients because it stimulates both the
nervous system and the muscles while existing literature agrees that RLS negatively affects sleep quality. The
disagreement between results about caffeine effects probably originates from differences in how people
respond to caffeine and the doses that each individual takes [21]. Prior studies conducted in older adults also
support these findings, which documented the worsening of sleep quality in association with greater RLS
symptom severity and its negative effects on general well-being. Thus, our study reconfirms the previously
noted inverse relationship between RLS symptoms and sleep quality [22].

The study data revealed that younger participants consumed more caffeine than older participants because
research demonstrates age-related increases in caffeine consumption patterns. Numerous health problems,
such as disrupted sleep, occur when young people consume high levels of caffeine [23]. Research indicates
RLS shows high occurrence rates in teenagers who most often develop symptoms between puberty and early
adulthood. Studies have already established that RLS develops most often during the young adult years, thus
affecting their sleep habits and overall health status. The study results showed that younger participants had
higher RLS scores, implying RLS could develop during early life before continuing through successive years,
just like other cohort studies have found [24].

The results of our research matched earlier findings, demonstrating that 3rd-year students drank the most
caffeine because their caffeine consumption increased during their educational progression. The tendency
to consume more caffeine emerges during periods of increased academic pressure, which students encounter
throughout their academic journey, particularly during examination times [25]. Research conducted on
medical students established a connection between RLS symptoms and both caffeine consumption and sleep
issues, together with feelings of tiredness. The study results match those obtained from our research [17].
The research data demonstrates that RLS symptoms reach their highest point during the second academic
year among medical students.

The obtained data supports prior research linking caffeine consumption to insomnia symptoms while
demonstrating different impacts that depend on one's average sleep hours. The results follow our findings
because people with disrupted sleep patterns who consume more caffeine face additional sleep-related
issues [26]. The REST (RLS Epidemiology, Symptoms, and Treatment) General Population Study documented
the general RLS burden on sleep quality, but our study shows that people who sleep between four to eight
hours experience the highest RLS severity compared to other sleep patterns [27]. Further studies should
analyze how certain sleep duration intervals affect RLS symptom magnitude [27].

Our study revealed that participants who took their daily caffeine intake in the morning had decreased RLS
scores and better sleep quality than those who consumed it later in the day. Research confirms that taking
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caffeine in the morning produces fewer sleep disturbances and better academic performance, thus
supporting the present findings [28].

The research demonstrates a negative relationship between caffeine consumption and RLS symptoms, yet
counter-evidence shows high levels of caffeine could worsen these symptoms in some instances [21]. The
study revealed increased caffeine use as an RLS symptom-reducing factor and sleep quality deterioration as
an RLS symptom-worsening factor. Studies have validated the relationship between Restless Legs Syndrome
and disturbed sleep patterns, which matches our current research [29].

Previous research supports the discovery that student sleep durations are shortened as academic levels and
age groups increase, which may result from academic pressures and lifestyle changes. Sleep duration varies
based on the combination of student age together with academic responsibilities [30].

The research demonstrates that students between 18-20 years old consume caffeine throughout the
morning and maintain steady sleep schedules because these groups follow established patterns of morning
types who abstain from caffeine while achieving improved academic results. Students who begin their day
with caffeine tend to sleep between six and eight hours because these factors create a connection between
their academic level and their habit of using caffeine [31].

The study faces a major limitation due to its dependent nature on self-reported data because participants
might incorrectly report their caffeine consumption along with their sleep disturbances. To minimize the
chances of improper reporting, participants were given simple instructions supplemented by standardized
examples for commonly consumed caffeinated drinks and sleep-related symptoms. The questionnaire was
presented in a structured and easy-to-understand approach and anonymity was maintained to get genuine
feedback. The cross-sectional nature of the research hinders conclusions about whether caffeine use causes
poor sleep or RLS symptoms because it only presents information at a single point in time. This research
examined only a single regional medical student cohort; therefore, it cannot be generalized to larger
populations or different stress-facing student demographics.

More research should be conducted using long-term observation techniques like cohort studies or
continuous sleep diaries that are kept for a period of over a few weeks or even months and controlled
experiments such as the randomized trials investigating the effects of differing amounts of caffeine the
quality of sleep has on individuals for purposes of ascertaining the correction relationship that exists
between sleep and fatty deposits. The use of objective tools such as actigraphy and biochemical caffeine
measurement would improve dataset accuracy. In-depth insights regarding the connections between dose-
dependent caffeine effects and individual tolerance levels and psychological factors such as anxiety,
depression, and RLS symptoms need further research. Research validity would increase if the study expanded
to investigate multiple student populations at various institutions while identifying vulnerable groups.

Conclusions
The research demonstrates how RLS symptoms, sleep quality, and caffeine ingestion affect medical students
through multiple healthcare-related factors. Research shows that higher caffeine intake decreases RLS
symptoms but simultaneously leads to inferior sleep quality, particularly when patients consume it later
during the day. The study confirms disturbed sleep functions as a significant RLS symptom intensifier,
especially when students in this population practice correct sleep habits. Younger students and those in the
first stages of medical education presented higher RLS scores and caffeine consumption rates, thus showing
they were more susceptible during their early academic years. The research underlines requirements for
strategic academic programs to help promote better sleep techniques and coffee control in educational
settings. Improved well-being and academic performance in future healthcare professionals will result from
increased awareness about dangerous health risks related to excessive caffeine use and poor sleep quality.
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