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ABSTRACT

The irregular schedules, extended work hours, night shifts, work stress and inadequate recovery periods are all risk factors
for poor sleep quality and daytime sleepiness among healthcare workers. This is a cross-sectional observation study to
measure sleep quality, daytime somnolence and its relationship to medical health workers. The study was carried out for
one month with 101 participants (doctors, nurses, and Paramedical staff). Only paired Pittsburgh Sleep Quality Index
(PSQI) and Epworth Sleepiness Scale (ESS) information was available for 91 respondents. Poor sleep quality was defined
as a PSQI score > 5, and excessive daytime sleepiness was defined as an ESS score > 10. Of those that answered, 58
(63.7%) had poor sleep quality and 22 (24.2%) had excessive daytime sleepiness. There was also a strong positive
correlation between the PSQI and ESS scores (r = 0.325, p = 0.0016), suggesting that increased sleepiness on the day was
related to decreased sleep quality. However, there was no statistical difference between the PSQI scores of the shift
workers and non-shift workers (t = 0.524, p = 0.601). There was a trend towards poorer sleep quality among night-shift
workers than other workers, but this was not statistically significant (t = 1.989, p = 0.074). The results show that sleep
disturbances are prevalent among medical health workers and suggest that shift scheduling, recovery time, educating about
sleep hygiene and implementing fatigue-risk management systems should be improved.

KEYWORDS: Sleep quality; Daytime sleepiness; Healthcare workers; Pittsburgh Sleep Quality Index; Epworth
Sleepiness Scale.

INTRODUCTION

Sleep is a basic biological function necessary for the maintenance of physical, cognitive, emotional and attentional health.
Poor or disrupted sleep is of special concern in healthcare settings, as it can impact clinical decision-making, productivity,
safety and provision of patient care. Healthcare professionals often report poor sleep quality and daytime sleepiness, and
occupational stress, long working hours, rotating shifts and lack of sleep on the previous day were seen as important
factors contributing to these issues (Carvalho et al., 2021). The hospital is always in service, and its workers usually have
irregular working times. Given the lack of work to date in this area, a survey was performed in French public hospitals
where the results confirmed the importance of sleep behavior and sleep disorders in healthcare professions (Bouchou et
al., 2024). Shift work, which involves working at night and sleeping during the day, may also affect regular circadian
rhythms and thus the quality and quantity of sleep. The impact of night work on sleep quality and daytime sleepiness can
also be different according to gender (Lecca et al., 2023). Shift-work sleep disorder is an important occupational health
problem among hospital employees.

One study in public hospitals in Ethiopia also found that changes in work hours are linked to clinically significant sleep
problems among healthcare professionals (Adane et al., 2022). Likewise, healthcare workers (HCWs) have been shown
to suffer from poor sleep hygiene and have compromised psychosocial and physical health due to night work (Qanash et
al., 2021). Workers may then suffer daytime sleepiness as a result of failing to get good and uninterrupted sleep between
one job and the next (Zabin, 2023). The impact of rotating schedules can be altered by circadian preference and/or
individual adaptation. Daytime sleepiness and sleep disturbance may differ depending on the shift work type and
chronotype of healthcare workers (Kili¢ et al., 2023). A comparison between shift-duty workers and day-duty workers
also indicates that the timing of the work can affect alertness during the daytime (Borkhatariya & Patil, 2024). Residents
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are particularly sensitive to the impact of long working hours, academic commitments, and the demands of clinical practice
on their sleep and daytime performance, which act together to impair performance (Jassem et al., 2022). Shift-work sleep
disorder also has a significant impact on nurses who rotate their work hours or work at night (Abate et al., 2023).
Emergency workers may suffer sleep disturbance in combination with occupational stress and musculoskeletal pain,
suggesting the sleep issues are shaped by multiple factors in the workplace and health (Dong et al., 2022). There are also
cross-national data indicating that sleep disturbance is correlated with work-schedule attributes such as shift length, shift
timing, and shift recovery among healthcare workers (Min & Hong, 2022). Shift work can have implications other than
simply sleep. Disrupted sleep/wake schedules may affect the eating habits, physical activity and daytime sleepiness of
healthcare workers (Farias et al., 2020). In addition, our sleep quality has been linked to overweight and obesity status in
healthcare workers, highlighting the metabolic importance of sleep (Huang et al., 2024). Occupational and individual
factors could be independent risk factors for poor sleep, among hospital-based nurses (Almhdawi et al.,, 2021).
Vulnerability also starts during professional training because medical students have also reported sleep problems
(Aderinto et al., 2024).

Under-graduate medical students have also been reported to have excessive daytime sleepiness (Roka et al., 2020). As
noted above, sleep problems are also a concern in older adults living in the community, but healthcare workers are a high-
risk group that should be evaluated in a special way (Gordon et al., 2022). The Pittsburgh Sleep Quality Index (PSQI) is
a validated tool that measures subjective sleep quality in a number of domains (Buysse et al., 1989). The Epworth
Sleepiness Scale (ESS) is a standardized assessment for the risk of sleepiness during common daytime situations (Johns,
1991). Nurses have been found to vary in their quality of sleep and vigilance based on their work unit and shift pattern
(Surani et al., 2015). Daytime napping could be a compensatory mechanism for inadequate nighttime sleep, but it might
not be sufficient to restore alertness (Dhand & Sohal, 2006). A central mechanism by which shift work disrupts normal
sleep and wakefulness is called circadian misalignment (Akerstedt, 2003).

The developed study's goal was to ascertain the medical health workers' sleep habits and levels of daytime tiredness.
Physicians, nurses, and paramedics on different duty schedules made up this group. The study's objectives were to resolve
the frequency of poor sleep quality using the PSQI, the degree of excessive daytime drowsiness using the ESS, the
correlation between PSQI and ESS scores, and the effect of shift and night duty on sleep quality.

2. MATERIALS AND METHODS

2.1 Study Design and Setting

A cross sectional observational study was undertaken to examine sleep patterns, sleep quality and daytime sleepiness in
the medical health workers. The research was conducted for 1 month. The study involved health care workers in medical
environment especially doctors, nurses, paramedical staff etc.

2.2 Study Population and Sample

The study involved 101 medical health professionals. However, 91 participants had complete data for both the Epworth
Sleepiness Scale and the Pittsburgh Sleep Quality Index, and these responses were used in the main analysis. The
participants included doctors, nurses, paramedics, and other health care professionals.

2.3 Data Collection Instruments

In order to evaluate subjective sleep quality and sleep-related disturbances, the PSQI, a validated self-reported
questionnaire, was employed. In the current study, sleep quality issues were indicated by a global PSQI score more than
5.

The ESS, a measure of the likelihood of falling asleep during regular everyday activities, was used to gauge how sleepy
the body felt during the day. An ESS score greater than 10 was considered excessive daytime drowsiness. To find out if
there were any variations in daytime alertness and sleep quality across the various shift job types, the participants' shift
types and night duty status were also considered.

2.4 Outcome Measures and Statistical Analysis

The incidence of poor sleep quality and excessive daytime sleepiness were among the key findings. Excessive daytime
drowsiness was defined as ESS scores > 10, and poor sleep quality was defined as PSQI scores > 5. PSQI and ESS scores,
as well as variations in sleep quality by shift and night duty status, were additional secondary outcomes. Descriptive
statistics were used to summarise the data.

The frequency of poor sleep quality and excessive daytime sleepiness was reported using frequencies and percentages.
The relationship between PSQI and ESS scores was examined using Pearson's correlation coefficient. The PSQI scores of
shift workers and non-shift workers, as well as night shift workers and workers on a different shift, were compared using
independent-samples t-tests. The analytical strategy also mentioned logistic regression, although the source document has
no regression outputs. Statistical meaning was defined as a P value of less than 0.05.

2.5 Ethical Considerations

The study was being conducted after ethical approval and informed consent. Participation was voluntary, confidentiality
was maintained, and missing approval details were to be added from the original records.
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3. RESULTS

3.1 Participant Response and Data Completeness

There were 101 health workers who took part in the study. 91 (89.9% valid responses) subjects were able to provide
complete paired data for both the PSQI and the ESS. The final analysis was then restricted to the participants of these 91.
Demographic and occupational distributions were not available separately for doctors, nurses, and paramedical workers.
According to the results presented in Table 1, 101 medical health workers participated in this study, with 91 (90.1%)

having complete paired Pittsburgh Sleep Quality Index and Epworth Sleepiness Scale responses, and 10 (9.9%) having
incomplete or unpaired responses.

Table 1. Participant response and completeness of sleep-assessment data

Participant status Number | Percentage
Total respondents 101 100.0
Valid paired PSQI and ESS responses | 91 90.1
Incomplete or unpaired responses 10 9.9

3.2 Prevalence of Poor Sleep Quality and Excessive Daytime Sleepiness

Amid the 91 participants who gave valid paired responses had a PSQI > 5, indicating poor sleep quality. Poor sleep quality
was informed by 63.7% of the individuals. Twenty-two individuals (24.2% of the valid sample) had excessive daytime
drowsiness (ESS score >10). On the other hand, extreme daytime sleepiness was more prevalent than poor sleep quality.
Approximately 25% of medical professionals experienced clinical daytime somnolence, and 66% of them had poor sleep
quality. Table 2 shows that 22 participants (24.2%) scored higher than 10 on the Epworth Sleepiness Scale, and 58

participants (63.7%) had poor sleep quality (PSQI score > 5). According to Figure 1, poor sleep quality was much more
common than excessive daytime drowsiness (63.7% vs. 24.2%, respectively).

Table 2. Prevalence of poor sleep quality and excessive daytime sleepiness
Sleep-related outcome Cut-off criterion | Frequency | Percentage
Poor sleep quality PSQI>5 58 63.7
Excessive daytime sleepiness | ESS > 10 22 24.2

Prevalence of poor sleep and EDS
60 [
50t
40t

30r

Percent (%)

20t

10

Poor sleep (PSQI>5) EDS (ESS5>10)

Figure 1. Prevalence of poor sleep quality and excessive daytime sleepiness among medical health workers

3.3 Distribution of PSQI and ESS Scores

PSQI scores and ESS scores showed that the sleep quality and daytime drowsiness were variable in the study population.
The PSQI histogram demonstrated that participants had scores spread over a wide range with a significant number having
scores over the threshold of 5. The distribution was similar to the high levels of weak sleep quality seen in the sample.
The ESS histogram also showed similarity in daytime sleepiness score. The scores were below the score-cut off of 10 in
most participants, but a separate sub-group had elevated scores that were indicative of excessive daytime sleepiness.

Mean, median, standard deviation and range of scores were not reported in the source document and should not be inferred
from the graphical presentation alone. Figure 2 shows the distribution of Epworth sleepiness scale scores with the majority
having scores below the threshold for excessive daytime sleepiness and a smaller proportion having higher scores. Figure

3 reports the allocation of Pittsburgh Sleep Quality Index scores for all the participants, with a significant sample having
scores greater than 5 and thus indicating poor sleep quality.
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Figure 2. Distribution of Epworth Sleepiness Scale scores among participants
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Figure 3. Distribution of Pittsburgh Sleep Quality Index scores among participants

3.4 Relationship Between Sleep Quality and Daytime Sleepiness

Pearson correlation analysis showed that there was a helpful correlation between PSQI and ESS that was statistically
significant. The correlation coefficient observed is r=0.325, p=0.0016. This discovery suggests that those who had less
quality sleep also had more daytime sleepiness. While the correlation was somewhat small, it wasn't negligible. The scatter
plot showed the upward trend with the ESS scores generally increasing with PSQI scores.Table 3 demonstrates a
statistically significant positive relationship between the Pittsburgh Sleep Quality Index and the Epworth Sleepiness Scale
scores (r=0.325, p=0.0016), such that higher scores in the Epworth Sleepiness Scale were accompanied by lower scores
in the PSQI, meaning that developed scores on the ESS were correlated with shoddier sleep quality as measured by the
Pittsburgh Sleep Quality Index. There was an increasing trend between the Pittsburgh Sleep Quality Index and Epworth
Sleepiness Scale scores (Figure 4), indicating that an overall tendency was that worsening sleep value was frequented with
increased daytime sleepiness.

Table 3. Correlation between PSQI and ESS scores

Variables compared Correlation coefficient | p-value Interpretation
PSQI score and ESS score | 0.325 0.0016 | Significant positive correlation
PSQI vs ESS
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Figure 4. Scatter plot showing the relationship between PSQI and ESS scores

3.5 Comparison According to Shift and Night-Duty Status

When comparing the PSQI scores of shift workers and non-shift workers, the t and p values were 0.524 and 0.601,
respectively. Since the p value was higher than 0.05, the difference between these groups was not statistically significant.
When compared to employees working different shifts, a t value of 1.989 and a p value of 0.074 were found. There was a
tendency for night-shift workers to have poorer sleep quality, though this was not statistically noteworthy. The available
document also reported that the night-shift workers showed higher PSQI and ESS score, but the mean and standard
deviation for each group were not provided.
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4. DISCUSSION

This study showed a significant problem of sleep troubles among health care experts. The 91 participants who gave paired
responses had poor sleep quality (63.7%) and extreme daytime sleepiness (24.2%). The results showed that while sleep
impairment was more prevalent than clinically significant daytime somnolence, it did impact a significant number of
workers. Previous studies have found that health professionals have a high prevalence of poor sleep and daytime
sleepiness, which are associated with occupational and personal factors (Carvalho et al., 2021). High occurrence of poor
sleep quality found in this study might be explained by irregular and long work hours, work stress and lack of sleep
between shifts. French public hospitals' healthcare workers have also experienced sleep disruptions and sleep disturbances
(Bouchou et al., 2024).

In hospital-based nurses, work-related and individual predictors have been proved to affect sleep quality, indicating that
this is a multifactorial issue (Almhdawi et al., 2021). Almost one-quarter of the study participants had excessive daytime
sleepiness. This is of occupational significance as daytime sleepiness can impair vigilance, concentration, reaction time
and decision-making. Healthcare workers who perform shift and daytime work have also been reported as having
symptoms of daytime sleepiness, but the severity of daytime sleepiness may vary due to work pattern (Borkhatariya &
Patil, 2024).

The resident physicians may be especially susceptible due to longer working hours and the lack of recovery sleep (Jassem
et al., 2022). There was a positive correlation that was statistically significant between PSQI and ESS scores. A 0.325
correlation coefficient showed that there was a correlation between lack of sleep and daytime sleepiness. Not sleep-
disrupted sleep appears to be modestly related to decreased alertness during the day. Healthcare workers who work shifts
also have been reported to have similar associations between sleep quality, their work schedules, and daytime somnolence
(Kilig et al., 2023). It also corroborates the combined use of the PSQI and ESS, as the two tools measure different aspects
of sleep health that are related, but not the same. There was no statistically significant difference relating PSQI scores of
shift and non-shift workers. However, if a result is not significant, this does not mean that the result is not an occupational
effect. The duration, intensity, rotation, and recovery of work schedules can vary from one another and can have
independent effects on sleep disturbance (Min & Hong, 2022). The small sample size and/or the small integer of subgroups
may also have decreased the statistical power to find a significant difference. No statistical significance was found in the
tendency of night-shift workers to have poorer sleep. The pattern is similar to that found following overnight work, which
causes biological effects known as circadian misalignment (Akerstedt, 2003).

An investigation among healthcare specialists has demonstrated that night shifts can have a bad impact on sleep patterns,
psychosocial and physical wellbeing (Qanash et al., 2021). Additionally, the response to night shift exposure may be
modified by gender and/or personal circadian preference (Lecca et al., 2023). The results are also consistent with previous
findings that shift-work sleep disorder is found among hospital workers and nurses (Adane et al., 2022). Nurses who have
a rotating shift schedule might find it hard to fall and stay asleep, or feel tired during their shift (Abate et al., 2023).
Occupational stress and physical discomfort could be another factor that affects sleep disturbances for emergency
healthcare workers (Dong et al., 2022). Roughly, poor sleep can have implications for health as well. Shift work has been
linked to changes in eating habits, decreased physical activity and daytime sleepiness (Farias et al., 2020). The lack of
sleep quality could also be a factor in overweight and obesity among healthcare professionals (Huang et al., 2024).

Sleep disturbance should, therefore, be considered an occupational safety issue as well as a broader public health problem.
Increased strength of the study is that the PSQI and ESS are validated scales. It is not, however, causal because of its
cross-sectional design, and is subject to reporting or recall bias due to self-reported measures. There is a relatively small
effective sample size, and the paired data may be incomplete, which may be limiting in terms of comparisons of subgroups.
Future, multicentre studies should involve larger numbers of participants, objective sleep assessment, detailed shift
characteristics, and stress, workload, caffeine usage, mental health, and chronic illness data analysis. These institutional
measures involve rational shift scheduling, recovery periods, fatigue-risk management, sleep-hygiene education and
provision of psychological assistance.

5. CONCLUSION

In the present cross-sectional study, the authors have found that sleep disturbance is an important occupational health
concern where poor sleep quality and daytime drowsiness occur frequently among restorative health workers. In the group
of individuals who responded to the survey, almost two thirds reported poor sleep and around a fourth reported excessive
daytime sleepiness. The results suggest that daytime somnolence was reported by a smaller proportion of participants, but
that poor sleep value was common among all study participants. Further, the strong positive relationship between PSQI
and ESS scores indicates that a worsening on the PSQI is linked to an increase in daytime sleepiness, importance the close
relationship between nocturnal sleep and daytime functioning. Differences between shift status were not statistically
significant, although healthcare workers who worked at night indicated poorer sleep quality than those who worked other
shifts. However, the current study results suggest that the pattern would align with previous evidence that irregular work
hours and circadian disruption could have a harmful impact on sleep health. Using validated assessment tools such as the
PSQI and ESS helps to increase the reliability of the results and offers tools to use in an occupational health setting to
screen patients routinely. The study highlights the value of sleep health as a key factor in workforce well-being and patient
safety in healthcare. Optimized shift scheduling, sufficient recovery time between shifts, sleep hygiene education, fatigue-
risk management, and workplace psychological support can be potential ways to mitigate sleep-related issues and enhance
workplace performance. Future multicentre studies with larger and more miscellaneous samples, objective sleep
assessment, and longitudinal follow-up are suggested to gain further insights into the factors associated with sleep
disturbance and to better assess interventions designed to foster a healthier sleep pattern in health care workers.
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