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Poor sleep quality and daytime sleepiness in medical students:
role of late bedtimes
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SUMMARY

OBJECTIVE: This study assessed sleep quality and habits affecting sleep among medical students in Alagoas, Brazil.

METHODS: An online survey was conducted using the Pittsburgh Sleep Quality Index and the Epworth Sleepiness Scale, and a questionnaire on
caffeinated beverage and calming herbal tea intake, medication use, and daily screen time was administered.

RESULTS: A total of 165 students participated, 56.36% of whom were female. The Pittsburgh Sleep Quality Index results showed that 58.2% were
poor sleepers, 15.2% had poor sleep quality, and 26.7% were good sleepers. Only 36% met the recommended 7-9 h of sleep per day. Shorter
sleep duration correlated with poorer sleep quality and increased daytime sleepiness (rho=-0.5). No significant sex differences were observed.
Participants were categorized as early-to-bed (51.5%, 23.9+4.9 years; 62% women) and late-to-bed (48.5%, 23.7+5.7 years; 50% women). The
late-to-bed group showed poorer sleep quality, greater daytime sleepiness, and 1.4 h less sleep than the early-to-bed group (p<0.01). A later sleep
schedule was significantly associated with poorer sleep quality, shorter duration, and greater daytime sleepiness (p<0.01). The semester of study
did not significantly influence bedtime (p=0.45). No significant group differences were found in beverage or medication use.

CONCLUSION: This study highlights the need for targeted interventions to improve sleep quality and duration by addressing late bedtimes and

contributing factors to daytime sleepiness.
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INTRODUCTION

Sleep is a vital physiological process essential for neurocog-
nitive functioning, emotional regulation, cellular repair, and
the maintenance of overall health and quality of life'. Among
undergraduate students in the health sciences, however, adequate
sleep hygiene has become increasingly challenging. Frequent
reports of reduced sleep duration, persistent fatigue, excessive
daytime sleepiness, and impaired concentration indicate a pat-
tern of sleep disruption that may compromise academic per-
formance and psychological well-being”.

These disruptions are frequently linked to a combination of
academic and extracurricular demands, including study obliga-
tions and irregular schedules associated with clinical training.
The cumulative impact of these stressors often leads to altered
circadian rhythms and reduced sleep duration, as students
attempt to fulfill both academic and professional responsibilities.

Sleep quality appears particularly vulnerable among medical
students. A recent meta-analysis involving over 59,000 students
from 31 countries, including Brazil, showed that medical stu-
dents experience significantly more severe sleep disturbances
than their peers in other health-related fields’.

Notably, these sleep-related challenges often persist beyond
undergraduate study, continuing through the demanding years
of medical internship and into the professional phase of clinical
practice’. Medical education in Brazil, particularly for students
preparing for the public health sector, is marked by extended
academic hours, intensive clinical exposure, and elevated psy-
chological stress*®. The 6-year curriculum generally spans basic
and clinical sciences, followed by demanding internships, often
requiring 30-50 h of weekly engagement.

Despite institutional measures such as revised curricular
structures and designated rest areas, students frequently report

'Universidade Federal de Alagoas, Faculty of Medicine — Macei¢ (AL), Brazil.
2Universidade Estadual de Ciéncias da Saude de Alagoas — Maceio6 (AL), Brazil.
SUniversidade Federal de Alagoas, Instituto de Ciéncias Biolégicas e da Saude — Macei6 (AL), Brazil.

“Hospital Universitario Professor Alberto Antunes — Macei6 (AL), Brazil.

*Corresponding author: aximenes@cchbi.ufal.br

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on March 15, 2025. Accepted on July 17, 2025.
Scientific Editor: Roseli Nomura

Rev Assoc Med Bras. 2025;71(11):e20250630


https://orcid.org/0000-0003-3902-7983
https://orcid.org/0009-0002-4843-5604
https://orcid.org/0009-0001-1035-369X
https://orcid.org/0009-0003-3583-0768
https://orcid.org/0000-0002-5444-1261
https://orcid.org/0000-0002-3877-1594
https://orcid.org/0000-0001-9682-030X

https://orcid.org/0000-0003-0422-4522
https://orcid.org/0000-0002-6471-2125

Late bedtimes and sleep quality in medical students

pathological levels of somnolence. Studies worldwide have con-
firmed that poor sleep quality adversely affects both academic and
clinical performance in this population®. Furthermore, the use
of stimulants to prolong wakefulness and anxiolytics to manage
stress has been documented, both of which may further disrupt
circadian homeostasis’.

Chronically poor sleep hygiene, such as delayed bedtimes, has
a compounding effect, with each hour of bedtime delay associated
with a reduction of 14-33 min of total sleep®. Therefore, promot-
ing consistent sleep routines and early intervention strategies is
critical, particularly in populations with highly variable schedules.

Given the established role of sleep in academic success and
mental health, this study aimed to assess sleep quality and iden-
tify behaviors that disrupt sleep among medical students in public

universities across the state of Alagoas, Brazil.

METHODS

A cross-sectional study was conducted at the Universidade Federal
de Alagoas (UFAL), a public university, between June and July
2023. Data collection used an online questionnaire divided into
three sections: (1) sociodemographic information, electronic device
use, beverage consumption, and extracurricular activities; (2) the
Pitesburgh Sleep Quality Index-Portuguese version (PSQI-PT)%s
and (3) the Epworth Sleepiness Scale (ESS)™. Students enrolled
in medical programs at public institutions in Alagoas, Brazil, were
eligible. Exclusion criteria included being aged under 18 years, hav-
ing medical conditions known to impact sleep quality, or failure
to consent or complete the questionnaire. The Ethics Committee
of UFAL approved the study (CAAE: 66790822.5.0000.5013).

Google Forms hosted the questionnaire and was shared via
email to coordinators, who then forwarded it to eligible medical
students with a digital informed consent form (ICF). The ICF
outlined study aims, risks, and voluntary participation.

The PSQL is a self-administered tool assessing sleep quality and
disturbances over a 1-month period. A PSQI global score above 5
indicates poor sleep quality. The Portuguese version’s seven-compo-
nent scores demonstrated reliability (Cronbach’s 0=0.82). The ESS
contains eight questions evaluating daytime sleepiness, with total
scores from 0 to 24; scores of 11+ indicate excessive sleepiness.

The questionnaire included sociodemographic data and behav-
ioral habits. It addressed extracurricular activities, caffeine intake,
alcohol use to aid sleep, consumption of energy drinks or tau-
rine-based supplements, use of calming herbal teas, and average
daily screen time (<2 h, 24 h, 4-6 h, 6-8 h, and >8 h).

Sample size was calculated using G*Power software (version
3.1.9.7) for chi-squared goodness-of-fit tests (effect size ®=0.3;
0=0.05; power=0.8), requiring 143 participants. Data were organized
and analyzed using Excel, JASP (0.19.3), and JAMOVI (2.6.23).
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Students were categorized as early-to-bed (before 11:00 PM)
and late-to-bed (after 11:00 PM) groups. PSQI and ESS scores
were summarized using means, standard deviations, and range.
Descriptive statistics were used to analyze sleep duration and latency.
Spearman’s correlation and partial correlations assessed associations
among PSQY, ESS, sleep duration, sex, and age.

Student’s t-tests compared early vs. late sleepers for sleep met-
rics. Chi-squared or Mann-Whitney U test analyzed non-normal
distributions and categorical variables. Fisher’s exact test assessed
academic semester effects. Gender and sex were separately controlled

as confounders. P<0.05 and <0.01 were considered significant.

RESULTS
A rotal of 165 medical students participated, with 93 (56.36%)
identifying as female and 69 (43.64%) as male. Participants ranged
in age from 18 to 49 years, with a mean age of 33.5 years. Majority
(91%) were under 30 years old, averaging 22.5+2.8 years. A total
of 11 students were aged between 30 and 36 years, and four were
older than 40 years. Students were enrolled from the 1st to the
11th academic periods, with most (58.18%) in their first or second
year, 33.33% in third or fourth, and 8.49% in fifth or sixth year.
The PSQI revealed that 26.7% of students were good sleepers
(PSQI <5), 58.2% had poor sleep quality (scores 6-10), and 15.1%
scored above 11, indicating significantly impaired sleep. ESS scores
showed 21.2% with low daytime sleepiness (<5), 35.2% with nor-
mal levels®'?, 17.6% with mild excessivesleepiness'"'2, 13.3% with
moderate excessive sleepiness'>?, and 12.7% with severe exces-
sive sleepiness (>16) (Figure 1). These findings demonstrate a high
prevalence of poor sleep quality and excessive daytime sleepiness.
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Figure 1. Percentage of medical students categorized according to
combined Pittsburgh Sleep Quality Index and Epworth Sleepiness
Scale score ranges. The score thresholds reflect gradations in sleep
quality and daytime sleepiness, respectively. Ranges are as follows:
5 (good sleep quality/low sleepiness), 6-10 (fair sleep quality/mild
sleepiness), 11-12 (moderate sleep quality/moderate sleepiness),
13-15 (poor sleep quality/high sleepiness), and >16 (very poor sleep
quality/severe sleepiness). ESS: Epworth Sleepiness Scale; PSQl GE:
Pittsburgh Sleep Quality Index Global Score.
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The mean PSQI was 7.4+2.9 (range: 2.0-15.0) and mean
ESS was 9.9 (range: 1.0-23.0), reflecting heterogeneous sleep
patterns with many students reporting impaired sleep and nota-
ble sleepiness.

Students reported an average sleep duration of 6.5+1.2 h
over the prior month, ranging from 2.5 to 10 h. Only 36% met
the recommended 7-9 h per night. About 26.2% reported 5-6
h of sleep, another 26.2% reported 6-7 h, and 10.3% reported
fewer than 5 h. Only 2.4% reported sleeping under 4 h, and
1.2% exceeded 9 h (Table 1).

Spearman’s correlation revealed a moderate negative rela-
tionship between sleep duration and PSQI score (rho=-0.5,
p<0.01), indicating that shorter sleep duration was linked to
poorer sleep quality. A weak negative correlation also emerged
between sleep duration and ESS score (tho=-0.2, p<0.01), sug-
gesting that less sleep was associated with greater sleepiness.
A positive correlation was found between PSQI and ESS scores

(rho=0.3, p<0.01), and ESS scores correlated negatively with age
(tho=-0.2, p<0.05). No significant sex differences were observed.

Among respondents, 51.5% were categorized into early-to-
bed (23.9+4.9 years; 62% women) and 48.5% as late-to-bed
(23.7+5.7 years; 50% women) groups. Late sleepers reported
poorer sleep quality, greater sleepiness, and averaged 1.4 h less
sleep (p<0.01) (Table 1).

Comparisons across PSQI components (C1-C7) showed
significant differences between early and late sleepers for C1,
C3, and C7 (p<0.01), indicating poorer sleep quality, shorter
sleep duration, and greater sleepiness in the late-to-bed group
(Table 1).

No significant differences in beverage or medication use
were found between groups (p>0.05). Similarly, energy drink
intake showed a trend toward higher consumption in late sleep-
ers (p=0.07). The academic semester did not influence bedtime

(p=0.45) (Table 2).

Table 1. Results of the Epworth Sleepiness Scale score, Pittsburgh Sleep Quality Index global score, self-reported sleep duration, and

sleep latency for the two groups (early-to-bed: asleep by 11 p.m.; late-to-bed: asleep after 11 p.m.)—

Student’s t-test.

Early-to-bed 9.0 (x4.4)

Epworth score =187 -3.36 to -0.49 -0.4 <0.001
Late-to-bed 80 10.9 (+4.9)
Early-to-bed 85 6 (+2.8)

PSQl global score -1.92 -2.42t0-0.72 -0.6 <0.001
Late-to-bed 80 2(£2.7)
Early-to-bed 84 24.2 (+19.4)

Sleep latency 1.47 1181t0 1.76 0 0.7
Late-to-bed 80 25.4(£24.2)

) Early-to-bed 84 2(x0.9)

Total sleep period -1.22 -7.98t0 5.53 1.6 <0.001

Late-to-bed 80 5.8 (+1.0)

D: standard deviation; Cl: confidence interval; PSQI: Pittsburgh Sleep Quality Index.

Table 2. Comparison of screen exposure time,and consumption of coffee, energy drinks, relaxing teas, and hypnotics between the early-

to-bed and late-to-bed groups.

<2h 2-4h 4-6h 6-8h >8h Total
. - n 2 9 27 26 21 85
arly-to-be
% of total 1.2 .5 16.4 15.8 12.7 51.5
- n 0 7 17 27 29 80
Late-to-be
% of total 0 4.2 10.3 16.4 17.6 48.5

Fisher’s exact test, p=0.24

Group
No Yes Total
n 36 49 85
Early-to-bed
% of total 21.8 29.7 518
n 25 55 80
Late-to-bed
% of total 15.2 33.3 48.5

Chi-squared test, p=0.14

Continue...
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Table 2. Continuation.

gow | 0 ortmesee |
Consumption of energy drinks

[\ [} Yes
n 65 20 85
Early-to-bed
% of total 39.4 121 SilkS
n 51 29 80
Late-to-bed
% of total 30.9 17.6 48.5

Chi-squared test, p=0.07

n 63 22 85

Early-to-bed
% of total 38.2 13.3 813
n 62 18 80

Late-to-bed
% of total 37.6 10.9 48.5

Chi-squared test, p=0.61

Consumption of hypnotics

[\ [} Yes
n 78 7 85
Early-to-bed
% of total 47.3 4.2 5.2
n 69 11 80
Late-to-bed
% of total 41.8 6.7 48.5

Chi-squared test, p=0.25

DISCUSSION

Sleep deprivation among medical students is a well-recognized global
concern. Evidence consistently links inadequate sleep with academic
underperformance, emotional dysregulation, and long-term health
consequences. Similar studies from countries such as Saudi Arabia
report comparable rates of poor sleep quality and mental health chal-
lenges in this population". In our study of public university medical
students in Alagoas, Brazil, only 36% met the recommended 7-9
h of sleep, aligning with international sleep guidelines'%. Many stu-
dents reported chronic sleep insufficiency, which may compromise
cognitive function and psychological well-being.

The impact of reduced sleep is considerable. Even mod-
est sleep restriction impairs performance and safety, including
risks to work productivity and driving'. Given sleep’s role in
memory, emotional stability, and learning, this study sought to
assess sleep quality and identify behaviors contributing to dis-
ruption. Our findings echo previous reviews that have shown
strong associations between poor sleep hygiene, psychological
distress, and academic difficulties among university students'*".
In our sample, later bedtimes correlated with shorter sleep

duration and poorer sleep quality. Students who went to bed

4

after 11 p.m. experienced significantly more sleep disruptions
and daytime sleepiness. Interestingly, the academic semester was
not statistically associated with bedtime patterns. However, vari-
ables such as employment, marital status, and commute distance
were not evaluated, which could also influence sleep habits.
The results support broader research showing university stu-
dents often adopt delayed sleep schedules, which are linked to

16

reduced sleep quality'®. Early detection of poor sleep hygiene
using validated tools such as the PSQI and ESS is vital, partic-
ularly during formative academic years. Behavioral recommen-
dations — such as substituting screen use with paper reading —
may help improve sleep latency and melatonin regulation".
Our findings that students with later bedtimes slept approx-
imately 1.4 h less and reported more daytime fatigue point to
opportunities for behavioral intervention. Younger students also
experienced higher levels of daytime sleepiness, possibly due
to challenges adapting to demanding academic environments.
This trend persisted across semesters and mirrors data from other
Brazilian universities showing widespread sleep disturbances'®.
Late sleepers demonstrated a tendency toward increased con-
sumption of energy drinks, potentially as a response to fatigue.

Rev Assoc Med Bras. 2025;71(11):e20250630
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Although no significant group differences were found in caffeine
intake, hypnotic use, or screen exposure, the late-to-bed group
showed a marginally higher intake of stimulants. Environmental
factors such as daylight exposure and genetic influences (e.g., PER3
gene regulation) may affect chronotype, yet in our sample, bed-
time patterns did not appear impacted by such external cues—
suggesting digital and academic routines take precedence"2..

The weak correlation observed between sleep duration and
ESS suggests that these tools measure different dimensions.
Many individuals with chronic insomnia report poor sleep
quality without corresponding sleepiness, likely due to hyper-
arousal. In contrast, disorders such as sleep apnea increase sleep
pressure and elevate ESS scores. The PSQI-ESS relationship
varies depending on population characteristics.

Given the low incidence of clinical sleep disorders in our
young adult sample, behavioral and psychosocial factors appear
to play a greater role in shaping sleep perception than physio-
logical impairment. These findings underscore the urgency of
implementing educational and institutional strategies to pro-
mote healthy sleep practices. Interventions tailored to medical
students—such as digital use guidance, curriculum-based aware-
ness programs, and supportive policies—may foster improved

sleep hygiene, enhance resilience, and reduce daytime fatigue.

Limitations
This study has some limitations. Self-reported questionnaires

may be subject to memory and response biases, particularly when
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