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Abstract  
Background: Sleep is an important pillar of health and it helps to maintain 

various body functions. It is regulated by the circadian pacemaker in the 

hypothalamus. Shift work leads to disruption of sleep and circadian rhythm 

which may lead to various disorders thereby decreasing the quality of life. 

Hence understanding the importance of sleep quality plays a vital role in 

maintaining normal body functions. The aim is to assess the effect of sleep 

quality among healthcare employees working during the day versus shift duty. 

Materials and Methods: The study was a cross-sectional study. Healthcare 

employees between the age group of 24 to 38 years in the Parent Institute were 

divided into 2 equal groups consisting of 130 employees working on day duty 

and 130 employees working on shift duty. The study was carried out for 2 

months. To assess the quality of sleep, the Pittsburgh Sleep Quality Index 

(PSQI) questionnaires were given to both groups. PSQI scores of both groups 

were compared using Mann Whitney U test. Result: The study group consisted 

of 130 (68 male and 62 female) employees with a mean age of 29.4 + 3.9 years 

while the control group consisted of 130 (72 male and 58 female) employees 

with a mean age of 30.5 + 3.7 years. The study suggests the PSQI in the study 

group was about 8 and in the control group it was about 4. The median PSQI 

was significantly higher in the study group with a P value <0.001 as compared 

to the control group indicating poor quality of sleep among the study group. 

Conclusion: Healthcare employees working on shift duty show poor sleep 

quality primarily due to Shift work sleep disorders as compared to employees 

working in the daytime. 

 
 

 

INTRODUCTION 
 

Sleep is considered one of the pillars of health 

alongside exercise and diet.[1,2] Sleep helps maintain 

various body functions like metabolism, immunity, 

hormone function, and cardiovascular functions.[3] 

According to the “National Sleep Foundation” and 

“The American Academy of Sleep Medicine”, adults 

should sleep for 7-9 hours per day.[2,3] Sleep 

regulation occurs in the brain and is regulated by the 

suprachiasmatic nuclei (SCN) in the hypothalamus 

thereby regulating the sleep/wake schedule. Shift 

workers sleep during the day and work at night, 

disrupting the sleep regulation of the body.[4,5] 

Healthcare employees work in shifts to provide 

patient care round the clock. The term shift work 

refers to work schedules that divide the 24 hours into 

roughly comparable segments and use three or more 

time slots for full 24-hour coverage. Healthcare 

employees can work permanent shifts or alternate 

between early morning, afternoon, and night 

shifts.[4,5] The most common health issue faced by 

shift workers is sleep disruption.[5,6] Disruption of 

sleep is linked to a higher risk of a variety of disorders 

like obesity, hypertension, diabetes, cardiovascular 

and cerebrovascular disease.[3,7,8] 

Shift work among healthcare employees has an 

impact not only on sleep quality but also on the work 

performance and safety of patients.[9-13] These effects 

of shift work are collectively called “Shift Work 

Sleep Disorder (SWSD)”. SWSD is defined as 

''difficulty in falling asleep, remaining asleep, or non-

restorative sleep for at least one month'' that is linked 

to a ''work time that occurs during the habitual sleep 

phase.''[14] Moreover, the COVID-19 pandemic has 

resulted in elevated levels of sleep disturbance among 

healthcare employees globally.[15-17] 

The existing research suggests a positive relationship 

between shift duty and sleep quality; however, there 

is a significant gap in the literature, with very few 

studies specifically focusing on healthcare 

employees. Given the critical role that healthcare 
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employees play in the delivery of healthcare services, 

the direct impact on patient outcomes, and the 

healthcare employees' well-being is inextricably 

linked to the efficient operation of the healthcare 

system. Many existing studies used objective 

measures such as actigraphy or 

polysomnography.[18,19] The questionnaire-based 

approach, on the other hand, adds a valuable 

subjective perspective, capturing healthcare 

employees' personal experiences and perceptions of 

their sleep quality. The questionnaire-based approach 

can be useful for mass screening Shift Work Sleep 

Disorder and the factors influencing poor sleep 

quality like high stress levels and environmental 

factors in healthcare settings. It is critical to identify 

these specific challenges to tailor interventions and 

policies that address the root causes of sleep 

disturbances in this occupational group.[20,21] 

To encourage adaptability and protect the health 

status of both healthcare employees and patients, it is 

necessary to assess the effect of sleep disruption 

among healthcare employees working in shifts. 

The study's goal is to assess the effect of sleep quality 

among healthcare employees who work during the 

day versus shift duty. 
 

MATERIALS AND METHODS 

 

Study Design and Participants: The study was 

conducted at the Parent Institute Seth G.S. Medical 

College and KEM Hospital, Mumbai. It was a 

“Cross-sectional” study which continued for 2 

months from May 2023 to July 2023. The subjects 

working in the Parent Institute were included in the 

study. Healthcare employees between the age group 

of 24 to 38 years were included in the study and 

divided into 2 equal groups.  

For the calculation of sample size, based on the 

study20 the prevalence of general sleep disorder was 

assumed to be 34% in shift workers and 30% in day 

workers with a level of confidence of 95% & power 

of 80%, the minimum sample size calculated was 123 

in each group. So a total of 130 subjects were 

included in each group. The formula used for the 

calculation of sample size was:  

1n=( Za/2+ Zβ)2*[P1(1-P1)+P2(1-P2)]/(P1-P2)2 

One group (Control group) consisted of 130 

healthcare employees working in the daytime; 

whereas the other group (Study group) consisted of 

130 healthcare employees working in rotating shift 

duty. A total of 260 subjects were included in the 

study. 

Inclusion criteria 

The healthcare employees working for at least 7 

hours per day for 6 days in a week in the daytime at 

the parent institute. 

The healthcare employees working for two-morning 

shifts, two evening shifts, and two-night shifts for at 

least 7 hours per day for 6 days in a week at the parent 

institute. 

 

Exclusion criteria 

Subjects who were aware of their sleep issue and 

receiving therapy. Subjects who refused to provide 

consent. Subjects taking medications for 

hypertension or for lowering lipid levels, Subjects 

with known cardiac or respiratory problems. Women 

who were pregnant or nursing. Subjects having any 

past medical history like skeletal anomalies. Subjects 

with a past history of any surgery. Subjects with 

insomnia and depression were all excluded from the 

study. 

Data Collection: A total of 260 healthcare 

employees from the Parent Institute between the age 

group of 24 to 38 years were chosen and included in 

the study. They were selected by non-random 

sampling. Informed consent was taken in the local 

language understood by the subject. 

Questionnaire: The Pittsburgh Sleep Quality Index 

(PSQI) is a self-reported questionnaire that assesses 

the quality of sleep. The questionnaire consists of 19 

items that are grouped into seven components that 

use a scale from 0 to 3 with a total score ranging from 

0 to 21 was used to assess sleep quality. The final 

score is the sum of the scores for the seven items. If 

 

 

Ethics: The study was carried out in accordance with 

the principles stated in the ICH- GCP Guidelines, 

Declaration of Helsinki, 2013, and the ICMR’s 

Ethical Guidelines for Biomedical Research on 

Healthy Participants, 2006. Study approval was taken 

from the Institutional Ethics Committee (EC/OA-

53/2023) of the Parent Institute. 

Statistical Analysis: The data was entered using MS-

Excel-2021 and analyzed using SPSS-16 software. 

Descriptive analysis for numerical data consists of 

mean with standard deviation (SD) (For normally 

distributed data) and median with range (For Non-

normally distributed data) for PSQI. 

The Kolmogorov-Smirnov test was performed to 

determine if the data distribution was normal or non-

normal. An unpaired t-test was used to compare the 

numerical data that were normally distributed (age) 

between the two groups. The Mann-Whitney U test 

was used to compare the numerical data that was non-

normally distributed (PSQI) between the two groups. 

The Chi-square test was used to compare the 

proportions of the two groups by gender. P values 

under 0.05 were considered statistically significant. 

 

RESULTS 

 

260 healthcare workers participated in the study and 

answered the questionnaire completely. Employees 

on shift duty (study group) and daytime employees 

(control group) were divided into 2 groups of 130 

each for the study.  

The control group consisted of 130 subjects with a 

mean age of 30.5 + 3.7, while the study group 

consisted of 130 subjects with a mean age of 29.4 + 

3.9 years. 
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The control group included 72 males and 58 females 

and the study group included 68 males and 62 

females. There was no significant difference between 

the groups with respect to age and gender (P > 0.05). 

[Table 1] 

The median PSQI in the control group was 4 and, in 

the study group was 8. The median PSQI was 

significantly higher in the study group as compared 

to the control group with a P-value < 0.001, 

indicating poor quality of sleep among the study 

group. [Table 2] 
 

Table 1: Sociodemographic information of the healthcare employees working in shifts and day duty. 

 Age Gender 

Male                     Female 

Control Group (N=130) 30.5 + 3.7 (24-37) 72 (55.4%)          58 (44.6%) 

Study group (N=130) 29.4 + 3.9 (25-37) 68 (52.3%)          62 (47.7%) 

P value 0.526* 0.619*** 

Significance Not significant Not significant 

(*Unpaired t test/ ***Chi square test) 
 

Table 2: PSQI scores of healthcare employees working in shifts and day duty. 

 PSQI 

Control Group (N=130) 4 (1-9) 

Study group (N=130) 8 (5-13) 

P value < 0.001** 

Significance Significant 

(**Mann Whitney U test) 

 

DISCUSSION 
 

This study included healthcare employees working 

during the day as well as employees working on shift 

duty. Moreover, the study also revealed that 

healthcare employees working on shift duty have 

significantly poor sleep quality with a PSQI score of 

8 as compared to healthcare employees working 

during the day with a PSQI score of 4. This shows 

that sleep disruption is common in healthcare 

employees. Studies have shown that shift duties lead 

to altered regulation of sleep/wake schedule leading 

to symptoms of sleep deprivation and insomnia that 

are consistent with nightmares, sleepwalking, and 

night terrors.[15] Sleep deprivation also leads to 

changes in mood and increased fatigue.[8,22] It is 

shown that increasing distress due to work affects 

sleep quality.[22] Studies done during the COVID-19 

outbreak, showed that front-line healthcare workers 

experienced more sleep disturbances and poorer 

sleep quality than non-healthcare professionals.[15] 

There have been changes in mood profiles in 

healthcare employees leading to a significant 

decrease in vigor and an increase in fatigue.8 Thus, 

implementing preventive measures is extremely 

important, particularly those aimed at improving 

physician turnover, optimizing work schedules, and 

improving work organization. Studies using 

regression models have shown that gender, advanced 

age, being a healthcare worker, and a higher level of 

stress, and anxiety were the main predictors of sleep 

disturbances.[23] The evening chronotype emerged as 

a risk factor, whereas morning chronotype 

individuals had a lower proclivity to sleep and 

psychological problems.[23] A study on dockyard 

workers showed that Daytime sleepiness was more 

common among workers who worked on-call night 

shifts and that poor sleep quality was more common 

among night-shift workers.[21] Study suggests that 

workers' cognitive efficiency may suffer as a result of 

circadian rhythm desynchronization, lack of sleep, 

and fatigue caused by night work.[24] High-

demanding and competitive work has shown sleep 

insufficiency and poor sleep quality.[1] Healthcare 

employees especially those working on shift duty are 

in highly demanding and stressful environments each 

day which could be the contributing factor to poor 

sleep quality. Studies have shown that office workers 

with good sleep quality have better decision-making 

performance as compared to office workers with poor 

sleep quality.[25] Therefore, good sleep quality is 

more important among healthcare employees for 

better decision-making and patient care. One should 

also understand that when sleep disruption interferes 

with a healthcare employee's ability to perform their 

daily duties, they should speak with a sleep 

specialist.[4] The Sleep health programmes have 

shown a positive and stable effect on objective and 

self-reported sleep parameters on army personnel.19 

This study shows a positive relationship between 

shift work and poor sleep quality among healthcare 

employees. It sheds light on the difficulties that this 

occupational group faces as a result of their work 

schedules and highlights the potential impact on their 

sleep patterns. Therefore, the implementation of 

sleep health programmes is important for healthcare 

employees to improve their quality of sleep. This 

study gives insights on various clinical implications 

which are as follows 

1. Healthcare Worker Well-Being: Sleep is essential 

for a healthcare employee's general well-being. 

Shift workers may experience increased stress, 

exhaustion, and burnout as a result of persistent 

sleep problems. This might affect their physical 

and emotional health, possibly increasing 

absenteeism and lowering job satisfaction. 

2. Patient Safety and Quality of Care: Poor sleep 

among healthcare employees working on a shift 

duty could affect cognitive function and cause a 

drop in awareness. Because of this, patient safety 
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and the standard of care given may be 

compromised. Healthcare professionals may 

commit more mistakes or perform less 

competently when handling crucial 

responsibilities. 

3. Impact on Overall Health: An increased risk of 

mood disorders including depression and anxiety 

is linked to poor sleep quality. Due to the nature 

of their employment, healthcare workers already 

experience significant levels of stress; 

nevertheless, getting little sleep may worsen these 

problems and result in a deterioration in mental 

health. 

 Shift work has been associated with a variety 

of physical health issues, such as 

cardiovascular disease and metabolic 

abnormalities. The need for initiatives to 

enhance work schedules and sleep hygiene 

among healthcare workers may be a 

contributing factor to these health problems. 

 Also measures like Sleep Health Programmes 

should be considered for better mental health 

and to improve occupational safety and health.  

4. Productivity and Efficiency: Sleep-deprived 

healthcare employees may operate at a lower 

level of efficiency and productivity. Longer 

patient wait times and delays in the provision of 

care in the healthcare system could result from 

this. 

5. Implementation of Interventions: Based on our 

findings, interventions might be put in place to 

help shift-duty workers in the healthcare system 

get better sleep. Shift scheduling optimization, 

sleep hygiene education, and the creation of 

welcoming workplace settings that place a 

priority on employee well-being can be 

implemented. 

6. Educational Initiatives: Healthcare organizations 

could use our research to create managerial and 

employee education programmes that emphasize 

the value of sleep and how it affects patient care. 

These initiatives could raise public awareness of 

sleep-related problems and encourage the 

adoption of better sleeping habits. 

Limitations: The study doesn’t reveal if there are 

any benefits in terms of circadian adjustment to shift 

work. The study is insufficient to draw any causal 

linkages or conclusions as it is a cross-sectional 

study. Polysomnography was not done in this study, 

leading to a scarcity of objective data. A study can be 

done in future on a larger population with 

polysomnography for drawing out causal linkages. 

External factors such as family responsibilities, 

lifestyle choices, or secondary employment can all 

have an impact on sleep quality which are not 

considered in the study. 

 

CONCLUSION 
 

This study found that healthcare employees working 

on shift duty have a significant amount of poor sleep 

quality at night as compared to healthcare employees 

doing day duty who have adequate sleep quality at 

night. 

 

REFERENCES 
 
1. Alqurashi YD, Al Qattan AH, Al Abbas HE, Alghamdi MA, 

Alhamad AA, Al-Dalooj HA, Yar T, Alqarni AS, Salem AM. 

Association of sleep duration and quality with depression 

Among University Students and Faculty. Acta Bio Medica: 
Atenei Parmensis. 2022;93(5). 

2. Castillo M. The 3 pillars of health. American Journal of 

Neuroradiology. 2015 Jan 1;36(1):1-2. 
3. Consensus Conference Panel:, Watson NF, Badr MS, Belenky 

G, Bliwise DL, Buxton OM, Buysse D, Dinges DF, 

Gangwisch J, Grandner MA, Kushida C. Joint consensus 
statement of the American Academy of Sleep Medicine and 

Sleep Research Society on the recommended amount of sleep 

for a healthy adult: methodology and discussion. Journal of 
Clinical Sleep Medicine. 2015 Aug 15;11(8):931-52. 

4. Alshahrani SM, Baqays AA, Alenazi AA, AlAngari AM, 

AlHadi AN. Impact of shift work on sleep and daytime 

performance among health care professionals. Saudi medical 

journal. 2017 Aug;38(8):846. 
5. Åkerstedt T, Wright KP. Sleep loss and fatigue in shift work 

and shift work disorder. Sleep medicine clinics. 2009 Jun 

1;4(2):257-71. 
6. Tune GS. A note on the sleep of shift workers. Ergonomics. 

1968 Mar 1;11(2):183-4. 

7. Yin J, Jin X, Shan Z, Li S, Huang H, Li P, Peng X, Peng Z, 
Yu K, Bao W, Yang W. Relationship of sleep duration with 

all‐ cause mortality and cardiovascular events: a systematic 

review and dose‐ response meta‐ analysis of prospective 
cohort studies. Journal of the American Heart Association. 

2017 Sep 9;6(9):e005947. 

8. Costa C, Teodoro M, Briguglio G, Vitale E, Giambò F, 
Indelicato G, Micali E, Italia S, Fenga C. Sleep quality and 

mood state in resident physicians during COVID-19 

pandemic. International Journal of Environmental Research 
and Public Health. 2021 Jul 29;18(15):8023. 

9. Folkard S, Åkerstedt T. Trends in the risk of accidents and 

injuries and their implications for models of fatigue and 

performance. Aviation, space, and environmental medicine. 

2004 Mar 1;75(3):A161-7. 

10. Fletcher KE, Underwood W, Davis SQ, Mangrulkar RS, 
McMahon LF, Saint S. Effects of work hour reduction on 

residents’ lives: a systematic review. Jama. 2005 Sep 

7;294(9):1088-100. 
11. Ganesan S, Magee M, Stone JE, Mulhall MD, Collins A, 

Howard ME, Lockley SW, Rajaratnam SM, Sletten TL. The 

impact of shift work on sleep, alertness and performance in 
healthcare workers. Scientific reports. 2019 Mar 

15;9(1):4635. 

12. Gohar A, Adams A, Gertner E, Sackett-Lundeen L, Heitz R, 
Engle R, Haus E, Bijwadia J. Working memory capacity is 

decreased in sleep-deprived internal medicine residents. 

Journal of Clinical Sleep Medicine. 2009 Jun 15;5(3):191-7. 
13. Arnedt JT, Owens J, Crouch M, Stahl J, Carskadon MA. 

Neurobehavioral performance of residents after heavy night 

call vs after alcohol ingestion. Jama. 2005 Sep 7;294(9):1025-
33. 

14. American Academy of Sleep Medicine. The Inter- national 

Classification of Sleep Disorders (ICSD). 2nd edition. 
Chicago: American Academy of Sleep Medicine; 2005.  

15. San Martin AH, Serrano JP, Cambriles TD, Arias EM, 

Méndez JM, del Yerro Álvarez MJ, Sánchez MG. Sleep 
characteristics in health workers exposed to the COVID-19 

pandemic. Sleep medicine. 2020 Nov 1;75:388-94. 

16. Marvaldi M, Mallet J, Dubertret C, Moro MR, Guessoum SB. 
Anxiety, depression, trauma-related, and sleep disorders 

among healthcare workers during the COVID-19 pandemic: A 

systematic review and meta-analysis. Neuroscience & 
Biobehavioral Reviews. 2021 Jul 1;126:252-64. 

17. Lin YN, Liu ZR, Li SQ, Li CX, Zhang L, Li N, Sun XW, Li 

HP, Zhou JP, Li QY. Burden of sleep disturbance during 



14 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

COVID-19 pandemic: a systematic review. Nature and 

Science of Sleep. 2021 Jun 28:933-66. 

18. Fekedulegn D, Andrew ME, Shi M, Violanti JM, Knox S, 
Innes KE. Actigraphy-based assessment of sleep parameters. 

Annals of Work Exposures and Health. 2020 Apr 

30;64(4):350-67. 
19. Sauter C, Kowalski JT, Stein M, Röttger S, Danker-Hopfe H. 

Effects of a workplace-based sleep health program on sleep in 

members of the German armed forces. Journal of Clinical 
Sleep Medicine. 2019 Mar 15;15(3):417-29. 

20. Krishnatreya M, Borah R. Prevalence of sleep disorders 

among shift and day workers in industrial workers of North 
Guwahati, Assam. International Journal Of Community 

Medicine And Public Health. 2022 May 27;9(6):2489. 

21. Buysse DJ, Reynolds III CF, Monk TH, Berman SR, Kupfer 
DJ. The Pittsburgh Sleep Quality Index: a new instrument for 

psychiatric practice and research. Psychiatry research. 1989 

May 1;28(2):193-213. 

22. Mu S, O’Driscoll DM, Ogeil RP, Young AC. Effect of shift 

work on frontline doctors’ mood and sleep during the COVID-

19 pandemic. Sleep and Biological Rhythms. 2022 
Oct;20(4):601-4. 

23. Salfi F, Lauriola M, D’Atri A, Amicucci G, Viselli L, 

Tempesta D, Ferrara M. Demographic, psychological, 
chronobiological, and work-related predictors of sleep 

disturbances during the COVID-19 lockdown in Italy. 

Scientific Reports. 2021 Jun 1;11(1):11416. 
24. Leso V, Fontana L, Caturano A, Vetrani I, Fedele M, Iavicoli 

I. Impact of shift work and long working hours on worker 

cognitive functions: current evidence and future research 
needs. International journal of environmental research and 

public health. 2021 Jun 17;18(12):6540. 

25. Boubekri M, Lee J, MacNaughton P, Woo M, Schuyler L, 
Tinianov B, Satish U. The impact of optimized daylight and 

views on the sleep duration and cognitive performance of 

office workers. International journal of environmental 
research and public health. 2020 May;17(9):3219. 

 

 


