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Abstract
Study Objectives: To investigate medical students’ sleep quality and duration prior to a major clinical assessment, and 
their association with clinical performance.

Methods: Third year medical students were surveyed following the end of year Observed Structured Clinical Examination 
(OSCE) using a self-completed questionnaire. The questionnaire focussed on sleep in the month and night before the 
assessment. OSCE scores were linked to questionnaire data for analysis.

Results: The response rate was 76.6% (216/282). Poor sleep quality (Pittsburgh Sleep Quality Index > 5) was reported by 
56.9% (123/216) and 34.7% (75/216) of students the month and night before the OSCE, respectively. Sleep quality the night 
before the OSCE was significantly associated with OSCE score (p = .038), but not sleep quality in the preceding month. 
The night before the OSCE, students obtained an average of 6.8 h sleep (median 7, SD 1.5, range 2–12 h). Short sleep 
duration (≤6 h) was reported by 22.7% (49/216) and 38.4% (83/216) of students in the month and the night before the OSCE, 
respectively. Sleep duration the night before the OSCE was significantly associated with OSCE score (p = .026), but no 
significant association was found between OSCE score and sleep duration in the preceding month. Use of medication to 
help with sleep was reported by 18.1% (39/216) of students in the preceding month and by 10.6% (23/216) in the night before 
the OSCE.

Conclusions: Medical students’ sleep quality and duration the night before a clinical assessment were correlated with their 
performance in that assessment.
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Introduction
The term ‘sleep health’ has been used to conceptualize sleep 
as more than the presence or absence of a sleep disorder [1]. 
This holistic view is congruent with the wide-ranging impacts 
of sleep on an individual’s health, quality of life, and ability to 
function. Sleep is important for memory [2, 3], creative problem-
solving [4], and motor skills [5] as well as playing a critical role 
in emotional regulation [6]. Sleep also plays a crucial role in psy-
chological wellbeing, as poor sleep quality has been associated 
with depression, anxiety, and thoughts of self-harm [7, 8]. Poor 
sleep quality and short sleep duration have also been shown 
to be significantly associated with an increased risk of adverse 
outcomes such as accidents [9]. This evidence highlights the 
importance of optimal sleep health for those in the medical pro-
fession given the specific requirements of the role of a doctor, 
which involve managing stress, thinking critically, and making 
decisions, whilst dealing with shift work, night duty and being 
on call.

It is known that sleep deteriorates in the first year of working 
as a doctor [10]. Kalmbach et al. prospectively studied medical 
interns (Postgraduate Year 1) to look at the role of pre-internship 
sleep disturbance on subsequent sleep and anxiety during in-
ternship [11]. The study found that pre-internship (final year 
medical students) poor sleepers (defined by the Pittsburgh Sleep 
Quality Index [12]) had more than twice the odds of having short 
sleep duration (≤6  h) during internship, than pre-internship 
good sleepers [11]. Therefore, increasing medical students’ and 
educators’ awareness of the potential impact of insufficient 
sleep is vital. It may present an opportunity for early interven-
tion during undergraduate training, to divert a trajectory leading 
towards suboptimal health and performance.

In New Zealand, a survey of university students (including 
medical students) showed that almost 40% had significant sleep 
issues lasting for more than a month [13]. Sleep disruption is 
more prevalent in medical students than both non-medical uni-
versity students, and the general population [14–16]. It has been 
proposed that this may be related to factors such as academic 
load, attitudes and expectations, and lifestyle factors [17].

The ways in which medical students’ sleep impacts their 
academic performance have been widely reported. For instance, 
the complexity of the relationship between sleep and mood/
emotion and academic performance are detailed in a recent 
comprehensive review by Mehta (2022) [18]. A recent systematic 

review and meta-analysis of the impact of sleep disruption on 
academic performance in medical students showed significant 
associations between both poorer sleep quality and higher day-
time sleepiness scores with poorer academic performance [14]. 
Although sleep quality appears to be correlated with academic 
outputs, the meta-analysis did not show a significant association 
between sleep duration and academic performance. However, 
this may be related to the significant heterogeneity in outcomes 
between the nine studies which included sleep duration as a 
variable. Despite this evidence, there is a need for more in-depth 
research into specific aspects of medical students’ sleep, in 
terms of its implications for clinical practice. For instance, as 
opposed to academic grades, is the duration or quality of sleep 
correlated with ‘hands-on performance’, i.e. the ability to dem-
onstrate competence in a task whilst being observed (‘clinical 
assessment’)? Studies that have looked at the effect of sleep on 
academic performance in medical students have almost exclu-
sively used (often self-reported) Grade Point Average (GPA) to 
represent academic performance. In reality, this could reflect 
test-based assessments, reports, and other non-clinical assess-
ments as well as clinical components. It has been shown that 
sleep deprivation after night shift impacts medical students’ 
ability to pay attention [19], and that 24 h of sleep deprivation 
increases the time taken to complete tasks and affects judg-
ment [20] when using paper–pencil neurocognitive testing. 
However, there is limited research into the clinical performance 
of medical students. Clinical assessments are a standard part 
of assessment in medical school and are often ‘high-stakes’. 
Given that these assessments require not only knowledge, but 
listening, comprehension, professionalism, verbal skills (e.g. 
interacting with an actor by taking a history), and/or performing 
an examination or procedural task (psychomotor skills) we were 
interested in the effect of sleep on this particular type of per-
formance (which more closely models the future role on clin-
ical attachments or as an intern). We were also interested in the 
immediacy of the effect, that is, does the sleep the night before 
the clinical assessment influence performance? This aspect in 
particular, may be one that is amenable to an educational inter-
vention for the students.

To explore this issue further, the aims of this study were 
firstly, to investigate the sleep quality of medical students prior 
to a clinical assessment and secondly, to investigate any correl-
ation between medical students’ sleep and their performance in 
a clinical assessment. As part of this, we were also interested in 

Statement of Significance
Sleep is important for memory and learning as well as for psychological wellbeing. Poor sleep impacts academic per-
formance, but the impact on medical students’ clinical performance is less clear. This study showed medical students 
commonly have poor quality sleep as well as less than the recommended number of hours. Higher sleep quality and 
recommended sleep duration the night before an Observed Structured Clinical Examination (OSCE) was associated with 
better clinical performance—although causation cannot be inferred. Medical students using medication to help with 
sleep appears to be common and requires further exploration. In addition, future research is required to explore factors 
contributing to sufficient sleep for an individual and whether improved sleep quality and duration could impact clinical 
performance.
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looking at the use of medication to help with sleep, in case stu-
dents were only reporting that they slept well due to the use of 
medication. To achieve these aims, we determined to assess the 
sleep quality and duration of medical students in the month and 
night prior to a major clinical assessment (the Year 3 Observed 
Structured Clinical Examination [OSCE]), and to compare the 
sleep quality and duration with performance in the OSCE. This 
enabled us to explore our research questions of ‘What is the 
sleep quality of medical students in the month prior to a major 
clinical assessment?’, ‘Does sleep quality and duration (month 
before/night before) have an association with performance in a 
clinical assessment?’, and ‘what is the prevalence of sleeping 
medication use in medical students?’.

This research is the first exploration of sleep quality and 
performance in medical students in New Zealand and the first 
study we are aware of internationally to investigate the associ-
ation of sleep with medical students’ performance specifically 
in a clinical assessment.

Methods

Study design

Prior to the Year 3 OSCE, medical students were informed of the 
research during a lecture. They were then sent written informa-
tion about the research and the Participant Information Sheet 
via an electronic class notification. Directly after completion of 
the Year 3 OSCE, a consent form and structured self-complete 
questionnaire were administered by a research assistant to 
those who volunteered to participate. The research assistant 
then entered questionnaire responses and OSCE grades iden-
tified only by study participant identification numbers into a 
spreadsheet, which was then forwarded to the researchers. This 
procedure ensured that the researchers were blinded to partici-
pant identities.

Participants

Participants were Year 3 undergraduate medical students from 
the University of Auckland, New Zealand at the end of 2018. The 
students (N = 282) were invited to complete the questionnaire 
immediately following their compulsory end-of-year OSCE. Year 
3 is the second year of the six-year Medical Programme, Year 
1 being a common health science year. Year 3 involves mostly 
campus-based teaching and learning, including clinical skills in 
simulation, with only a few hospital-based clinical afternoons, 
and no shift-work.

Measures

The questionnaire comprised of demographic information (age, 
gender, ethnicity), questions related to the daily number of caf-
feinated drinks, frequency of at least 30 min of physical activity 
in an average week, breakfast consumption in an average week 
(these lifestyle factors will be reported elsewhere), and sleep 
measures. The sleep measures included questions relating to 
sleep the night before the Year 3 OSCE (hours of sleep, rating 
of sleep quality, and sleep medication use), and the Pittsburgh 
Sleep Quality Index (PSQI) [12]. The PSQI is a validated measure 

of sleep quality in the preceding month [12]. It has commonly 
been used as a measure of sleep quality when investigating 
the sleep quality of medical students [14]. The rationale for a 
sleep quality measure that represented data from the preceding 
month is that it allows the frequency and duration of any diffi-
culties to be captured in a defined time period [12]. A measure 
that reflects sleep in the month prior to an assessment also en-
ables data to be captured that represent a period of time that is 
often a higher stress period than other times in the year—it is 
possible that cumulative sleep deficits over this time could im-
pact upon performance in a clinical assessment. This comple-
ments data from the night before the assessment. For example, 
for students sleeping mostly poorly for the month before the 
assessment but then managing a good night’s sleep on the night 
before the assessment there might be a different association 
with performance than if we were only aware of their night of 
good sleep. The PSQI asks questions about seven components 
relating to sleep quality (sleep quality, sleep onset latency, sleep 
duration, sleep efficiency, sleep disturbances, use of sleeping 
medication, and daytime dysfunction). Component scores are 
combined to give an overall score (range 0–21) where higher 
scores indicate poorer sleep quality. The overall score differen-
tiates between ‘good sleepers’ (0–5) and ‘poor sleepers’ (6–21) 
(diagnostic sensitivity 89.6% and specificity 86.5%, kappa = 0.75, 
p < .001) [12]. A recent approach to categorization of PSQI scores 
has been used to denote those scoring 6–10 as ‘moderately poor 
sleepers’ and those scoring >10 as ‘very poor sleepers’, which is 
clinically useful [21]. The PSQI question relating to use of medi-
cation to help with sleep was used to determine the prevalence 
of use in the month preceding the OSCE.

Observed Structured Clinical Examination (OSCE)

The Year 3 OSCE is a three-station clinical assessment held at 
the end of Year 3. The purpose of the OSCE is to assess the per-
formance of students in clinical skills (history-taking and exam-
ination skills) as part of the Clinical and Communication Skills 
Domain. Every station takes 10 minutes and has one trained 
clinician examiner. Two of the stations are physical examination 
stations with a ‘normal healthy model’ (recruited for the pur-
pose) and one is a history-taking station with a ‘simulated pa-
tient’ (trained actor). Examiners are trained to use descriptive 
criteria to assess performance, which include a skills guide for 
physical examination stations. A global assessment of perform-
ance for each station, based on written standards, is utilized for 
each station. The OSCE is a ‘must pass’ component of the course.

Statistical analyses

Descriptive statistics were used to report the sleep quality and 
duration in the month before the OSCE and the night before 
the OSCE, along with the use of medication to help with sleep. 
Sleep quality the night before the OSCE was rated as either ‘very 
good’, ‘fairly good’, ‘fairly bad’, or ‘very bad’ based on question 
six of the PSQI [12]. These categories were dichotomized into ei-
ther ‘good’ sleep quality or ‘poor’ sleep quality and tested for 
statistical association with the OSCE grade (Fail, Borderline Pass, 
Pass, and Distinction) using a Pearson Chi-Square analysis. For 
sleep quality the month before the OSCE, the linear association 
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between PSQI [12] total score and the total OSCE score was 
measured using the Pearson correlation coefficient (Pearson’s r).

Sleep duration was dichotomized into ≤6 h sleep (short sleep) 
and >6 h to ascertain the proportion of students with short sleep 
duration. This definition of short sleep is in line with empirically-
derived thresholds for neurobehavioural dysfunction and recent 
research [22]. The linear association between sleep duration the 
night before the OSCE and the total OSCE score was measured 
using Pearson’s r. The proportion of students with ≤6 h sleep and 
>6 h was tested for statistical association with two categories of 
OSCE performance (fail/borderline pass vs distinction) using a 
Pearson Chi-Square analysis. The linear association between the 
average sleep duration the month before the OSCE and the total 
OSCE score were measured using Pearson’s r.

To look at the characteristics of those students who failed, 
sleep quality, sleep duration, and medication use were tested 
for statistical association with OSCE performance (fail vs other 
grades) using a Pearson Chi-Square analysis.

Data were analyzed using IBM SPSS Statistics; Version 28.

Results

Demographic characteristics

Completed questionnaires were received from 76.6% of the stu-
dents (216/282). No data are available regarding those who did 
not participate (Table 1).

Sleep quality

On average, in the month before the OSCE, 93 students (43.1%) 
reported good sleep quality (PSQI ≤ 5), 99 students (45.8%) mod-
erately poor sleep quality (PSQI 6–10), and 24 students (11.1%) 
very poor (PSQI > 10) sleep quality.

The night before the OSCE, 75 students (34.7%) reported a 
‘poor’ sleep quality (fairly bad or very bad).

Sleep duration

In the month before the OSCE, 22.7% (49/216) of students slept 
≤6 h, and the average sleep duration was 7.1 h (median 7, SD 1.1, 
range 7 [3 to 10 h]). On the night before the OSCE, 38.4% (83/216) 
of students slept ≤6 h, and the average sleep duration was 6.8 h 
(median 7, SD 1.5, range 10 [2 to 12 h]).

Medication use

Overall, 18.1% (39/216) of students reported some use of medica-
tion to help with sleep in the month before the OSCE (frequency 
of use is presented in Table 2).

Twenty-three students (10.6%) reported using medication to 
help with sleep on the night before the OSCE. Of these students, 
10/23 (43.5%) had a ‘poor’ sleep quality (fairly bad or very bad) 
and 8/23 (34.8%) slept ≤6 h.

OSCE performance

For the entire sample (N = 216), the mean OSCE score was 65 (2 
significant figures [s.f]) out of a total score of 96, with a standard 
deviation of 9.0 (2 s.f). The distribution of OSCE scores is shown 
in Figure 1. The OSCE cut-point was calculated by the border-
line method and was 50% in this case. The OSCE total score was 
normally distributed (Kolmogorov–Smirnov test, p = .070). With 
regards to grades, five students failed (<50% total OSCE score), 14 
students had a borderline performance (50%–55%), 179 passed 
(56%–80%), and 18 students achieved a distinction (>80%).

There was no significant association between age, gender, 
and ethnicity (Māori vs Non-Māori) and OSCE performance (fail/
borderline performance versus pass/distinction, Pearson Chi-
square, p > .05 for all comparisons).

Station performance (history vs physical 
examination)

There was no significant difference in the global station scores 
between the physical examination stations (Station A  and 
Station B) and the history station (Station C) (Station A vs Station 

Table 1. Demographic characteristics of those completing the 
questionnaire 

Characteristic n (%) 

Age (years)
 15–19 5 (2.3)
 20–24 182 (84.3)
 25–29 24 (11.1)
 30–34 4 (1.9)
 35–39 1 (0.4)
Gender
 Male 94 (43.5)
 Female 122 (56.5)
Ethnicity*
 New Zealand European 116 (53.7)
 Māori 32 (14.8)
 Pacific peoples† 15 (6.9)
 Chinese 38 (17.6)
 Indian 18 (8.3)
 Other 53 (24.5)

*Some participants identified as more than one ethnic group.
†Samoan, Cook Island Māori, Tongan.

Table 2. Use of medication to help with sleep

Frequency of use of medication to help with sleep* N (%) Any use in the past month† At least weekly use† High use† 

Not during the past month 177 (81.9)    
<1 × per week 15 (6.9) 39   
1–2 × per week 15 (6.9) (18.1) 24  
≥3 × per week 9 (4.2)  (11.1) 9 (4.2)

*From Question 7 of the PSQI [12]: ‘During the past month, how often have you taken medicine to help you sleep (prescribed or “over the counter”)? 
†Descriptors of use used in the analysis.
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C, Pearson Chi-Square, p = .713; or Station B vs Station C, Pearson 
Chi-Square, p = .387).

The impact of sleep quality

Sleep quality the month before the OSCE (PSQI score) was not sig-
nificantly correlated with total OSCE score (Pearson’s r = −0.061, 
p = .372). However, there was a significant correlation between 
sleep quality (‘good’ vs ‘poor’) the night before the OSCE and the 
OSCE grade (fail, borderline pass, pass, and distinction) (p = .038, 
Pearson Chi-Square).

Distribution of grades for ‘good’ vs ‘poor’ sleep quality the 
night before is shown in Table 3.

The impact of sleep duration

Average sleep duration of the month before the OSCE was 
not significantly correlated with total OSCE score (Pearson’s 
r  =  −0.34, p  =  .621). However, sleep duration the night before 
the OSCE was significantly correlated with the total OSCE score 
(Pearson’s r = 0.151, p = .026). In addition, significantly more stu-
dents obtaining a borderline pass or fail grade had a short sleep 
the night before the OSCE compared to those obtaining a dis-
tinction (Pearson Chi-Square, p  =  .004,). Distribution of grades 

for ‘short’ vs ‘normal’ sleep duration the night before is shown 
in Table 4.

Medication use

A significantly higher proportion of students who used medi-
cation to sleep the month before the OSCE had a fail/border-
line grade (17.9% [7/39]) as compared with those who did not 
take medication to sleep (6.8% [12/177]), (Pearson Chi-Square, 
p = .0260).

Students receiving a ‘Fail’ grade

From our sample (N = 216), five students failed the OSCE (2.3%). 
Of the five students who failed, all five had a borderline per-
formance for the physical examination station (Station B), one 
out of five had a borderline performance at the other physical 
examination station (Station A), and two of the five had a bor-
derline performance at the history station (Station C). None of 
the students failed any individual station (nor did any get a dis-
tinction); however, it was their cumulative performance that re-
sulted in their overall fail grade.

Of the students who failed, 40% (2/5) had very poor sleep 
quality (PSQI > 10)  the month before the OSCE compared to 
10.4% (22/211) who did not fail (Pearson Chi-Square, p  =  .038) 

Figure 1. Histogram showing distribution of total OSCE scores.

Table 3. Distribution of grades for ‘good’ vs ‘poor’ sleep quality the 
night before the OSCE

 

Sleep quality the night 
before OSCE  
N (%)

Total Poor Good 

Fail 4 (80.0%) 1 (20.0%) 5
Borderline performance 3 (21.4%) 11 (78.6%) 14
Pass 65 (36.3%) 114 (63.7%) 179
Distinction 3 (16.7%) 15 (83.3%) 18
Total 75 (34.7%) 141 (65.3%) 216

Table 4. Distribution of grades for ‘short’ vs ‘normal’ sleep duration 
the night before the OSCE

 

Sleep duration the night before OSCE  
N (%)

Less than or equal to 6 h 
Greater 
than 6 h 

Fail or borderline 
performance

12 (63.2%) 7 (36.8%)

Distinction 3 (16.7%) 15 (83.3%)
Total 15 (40.5%) 22 (59.5%)
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and 80% (4/5) had poor sleep quality the night before the OSCE 
as compared with 33.6% (71/211) who did not fail (Pearson Chi-
Square, p = .31). In addition, 40% (2/5) had a short average sleep 
duration the month before the OSCE compared to 22.2% (47/211) 
who did not fail (Pearson Chi-Square, p =  .350) and 100% (5/5) 
had a short sleep the night before the OSCE compared to 40.0% 
(78/211) who did not fail (Pearson Chi-Square, p = .004).

Those who failed were not more likely to have used medica-
tion to help with sleep in the month before the OSCE (Pearson 
Chi-Square, p  =  .909) and were not more likely to have used 
medication to help with sleep the night before the OSCE as com-
pared with those who did not fail (Pearson Chi-Square, p = .435).

Discussion
This study provides a snapshot of the sleep quality and duration 
of a cohort of medical students, as well as exploring associations 
between these sleep variables and students’ clinical assessment 
scores. Although there has been some research into sleep quality 
and cognitive performance assessed by computerized or paper-
based tasks [19, 20, 23] this is the first study we are aware of 
that has measured sleep quality, duration, and correlation with 
performance in a clinical OSCE. Over half of the medical student 
sample reported poor sleep quality over the preceding month. 
This is higher than poor sleep reported in studies in a general 
population [24] and New Zealand university students (including 
medical students) [13]. Almost one-quarter of the medical stu-
dents usually slept on average ≤6 h per night (7–9 h is recom-
mended by National Sleep Foundation) [25].

In this study, individuals who reported sleeping on average 
≤6  h per night were identified as short sleepers [26]. Almost 
40% of students had a short sleep on the night before the OSCE, 
which has the potential to impact upon cognitive perform-
ance (particularly high-level reasoning and verbal skills) [26]. 
Students who achieved a distinction grade were significantly 
more likely to have had >6 h sleep the night before the OSCE. 
However, we cannot conclusively state from this that it would 
be advantageous to prioritize more than 6 h sleep on the night 
before a clinical assessment, as the study was not designed to 
show causality. For example, another possibility is that students 
who were better prepared for the OSCE felt less anxious and 
were thus more able to sleep for longer periods. In other words, 
although an association has been shown, whether sleep influ-
enced academic output or whether academic preparation influ-
enced sleep, cannot be stated.

A large proportion of students in this study reported poor 
sleep quality in the pre-assessment month (56.9%). Although 
only five students failed, these students were more likely to 
have had very poor sleep quality in the month before the OSCE 
as compared with the students who did not fail (p = .038). It is 
not known if the poor performance was due to the poor sleep, 
or if the poor sleep was a marker of some other factor that im-
pacted upon performance. For example, Yassin et al (2020) found 
that self-reported sleep disorders (according to questionnaire 
responses) were common among medical students and that 
several sleep disorders were associated with poor academic per-
formance (measured by GPA) [27]. In addition, the weeks before 
an assessment are generally the time that study and prepar-
ation for the assessment occur. Poor sleep quality in this pre-
paratory period may impact performance as sleep after learning 
acquisition is thought to be beneficial for memory consolida-
tion and performance [28]. Either way, the group of students 

who failed may represent those who would benefit in particular 
from further sleep assessment and management or education 
regarding sleep.

In a comprehensive meta-analysis of the prevalence of 
poor sleep quality in medical students, the pooled prevalence 
of poor sleep quality as measured by the PSQI was 52.7% (95% 
Confidence Interval: 45.3% to 60.1%) [17]. However, the cut-off 
points for poor sleep quality and the timing of the surveys (usual 
semester time or prior to an assessment) did vary slightly across 
studies. In a German study of 144 medical students undertaking 
a high-stakes written exam, 59% of students reported poor 
sleep quality (PSQI > 5) in the month before the exam [29]. The 
study found that academic performance correlated with stress 
and sleep quality in the pre-exam period (r = 0.26, p < .001 and 
r = 0.158, p < .03) [29]. Alotaibi et al noted the association of poor 
sleep quality with stress, but not academic performance meas-
ured by (self-reported) GPA [30]. It may be that the poor per-
formance associated with poor sleep quality seen in our study 
is mediated by stress, or that poor sleep quality impacts the 
unique aspects of an observed clinical assessment (listening, 
comprehension, professionalism, verbal skills, and psychomotor 
skills) than it does other aspects of academic performance (e.g. a 
written exam without senior clinicians observing performance).

In contrast with our results, in a study of Australian med-
ical students, Cevjic et  al. found higher academic standing 
(self-reported weighted average mark) was predicted by less re-
freshing and shorter but more consistent sleep durations and 
earlier bedtimes [23]. However, the concept of nightly variability 
of sleep times (i.e. erratic or regular sleep–wake schedules) was 
not explored in the current study.

The use of medication to help with sleep on the night before 
the OSCE reported by 10.6% of students in the current study was 
an unexpected finding. The implications of this are not clear, but 
it requires further exploration. Of the students taking medica-
tion to help with sleep, almost half had ‘bad’ sleep quality and 
over a third slept ≤6 h (i.e. poor sleep quality and duration des-
pite the use of medication to help with sleep). Use of sleeping 
medication is therefore clearly not a guarantee of good or suffi-
cient sleep. This may be due to the sleep achieved with the use of 
sleeping medications not being a naturalistic sleep [31]. For ex-
ample, brain activity measured using an electroencephalogram 
(EEG) shows significantly reduced slow wave activity in healthy 
participants taking sleeping medications compared to those 
taking a placebo [31]. Conversely, poor sleep is not necessarily 
related to the use of medication. Our study also showed that 
11.1% of medical students used medication to help with sleep 
at least once a week in the month before the OSCE. In a study 
of medical students across all years of a medical programme in 
Brazil, of the 372 students who completed the data collection, 
4.3% reported use of sleeping medication at least once a week 
[32]. It would be important to know what the medication use is 
in this current study’s cohort during the semester (away from 
the assessment period). Also, it would be worth exploring the 
reasons that students are taking medication to help with sleep 
and which particular medications are being used, neither of 
which was reported in this research. It is likely there is a heter-
ogenous group of medications used as ‘medication to help with 
your sleep’ (as worded in the PSQI questionnaire). The implica-
tions of students use of sleeping medication, particularly on the 
night before clinical assessment is unknown.

Further research is required to answer a number of ques-
tions arising from this study. Why is sleep quality worse in 



Falloon et al. | 7

lower scoring students compared to higher scoring students? 
Could improving sleep quality improve students’ grades? Is 
poor sleep quality a marker for another factor (such as psycho-
logical distress) that might impact learning and performance? 
Why are some students having little sleep on the night before 
an assessment, and could this be due to stress, cramming, or 
other lifestyle/medical factors? How might impaired cognitive 
performance due to poor sleep specifically affect exam per-
formance? Why are students choosing to take sleeping medica-
tions? Is sleeping medication use having an impact on learning 
or performance? We are hoping to answer a number of these 
questions with research currently being undertaken in the 
same cohort.

Strengths

One strength of this study was its relatively large sample size 
and high response rate. The defined cohort means further study 
in this group is a possibility. Significantly, the study is opening 
the conversation about sleep in medical students and anchoring 
this debate in concerns regarding clinical performance and stu-
dent wellbeing.

Limitations

There were other end-of-module tests and a progress test in 
the period around the OSCE so the sleep patterns in the month 
before the clinical OSCE were reflective of an end-of-year as-
sessment period. Future research looking at sleep patterns in 
a non-assessment period would give a more accurate picture 
of ‘baseline’ or ‘usual’ sleep patterns. Studies are needed to 
determine if the use of medications to help with sleep is dif-
ferent in a month of ‘usual’ sleep. The study used subjective 
recall for usual sleep duration in the past month from the PSQI 
rather than using an objective measure such as actigraphy. It 
was also not possible to capture variability in sleep timing 
and duration which could have been a marker for erratic sleep 
habits.

Conclusion
A significant number of medical students experience poor 
sleep quality and less than the recommended hours of sleep 
in the period leading up to a clinical assessment. Short sleep 
duration and poorer sleep quality the night before an observed 
clinical assessment were associated with lower scores in the 
assessment. The practice of using medication to help with 
sleep, particularly the night prior to an assessment, appears to 
be common, and requires further exploration. This knowledge 
should be embraced as an opportunity to use medical curricula 
to address these issues, and enable a healthier medical student 
population. It is also an opportunity to investigate whether an 
educational intervention could influence students’ sleep quality 
and duration; and whether improved sleep quality and duration 
could impact their clinical performance. Importantly, medical 
students can be empowered to recognize the significance of 
sleep for their learning, health, and future work as a health pro-
fessional, and can be encouraged to take ownership of the issue 
to improve their self-awareness and management of their own 
sleep health.
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