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INTRODUCTION 

Shift system is widely adopted by workers who offer 

services such as police and health workers. This system 

often leads to "unusual" lives in which there are problems 

with irregular sleep patterns that affect sleep quality. 

Nurses are needed 24 hours in a health facility, so they 

adopt the shift system. Consequently, there is a very high 

probability that they have decreased sleep quality. 

Sleep disturbance is one of the effects of the shift system 

caused by changes in sleep patterns, causing changes in 

circadian rhythm.1 The night shift dominates the high level 

of fatigue, physical and mental stress, deterioration of the 

body, and the rate of work accidents.2,3 

Nurses who are tired and sleepy are at risk of making 

mistakes in administering medication, errors in clinical 

judgment, increasing emotions towards colleagues, 

jeopardizing their own safety, especially on the way home 

from work and showing a decrease in patient care and 

treatment. Research on the effects of nurse fatigue on the 

quality of care for patients is described by the level of 

patient outcomes and through questionnaires distributed to 

patients and their families.1 

ABSTRACT 

 

Background: Fatigue and sleepiness experienced by nurses can put them at risk of making mistakes in medication 

administration and clinical judgment. In addition, fatigue and sleepiness can also lead to increased emotions towards 

co-workers, jeopardize their own safety, especially on the way home from work, and can reduce patient care.  

Methods: This study used an analytical research method with a cross-sectional study, involving 91 shift nurses. It was 

carried out by conducting interviews during the first break of the first morning cycle after holiday.  

Results: Results of this study indicated that all sociodemographic variables did not show significant differences with 

sleep quality variable with a significance level of p>0.05. There was also no relationship between physical activity and 

caffeine intake and sleep quality. Moreover, there was no significant difference between physical illness and sleep 

quality. Sleep quality (Pittsburgh sleep quality index/PSQI) and sleepiness level score (Karolinska sleepiness 

scale/KSS) showed no significant relationship with p<0.05. KSS was divided into 2 including non-sleepy state (1-6) 

and sleepy state (7-9).4 Insignificant relationship was also shown between sleep quality score (PSQI) and fatigue level 

score (fatigue severity scale/FSS). Importantly, insignificant relationship was shown between sleep quality score and 

hospital anxiety and depression scale. In addition, there was only work unit in COVID-19 isolation room which had a 

significant relationship to sleep quality compared to non-isolation room with a significance level of p<0.05.   

Conclusions: Based on results of this study, it can be concluded that work unit in COVID-19 isolation room had a 

relationship with sleep quality of shift nurses who work in the unit. 
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The explanation above shows that sleep quality and the 

factors affecting sleep quality in nurses need attention for 

the continued productivity of nurses and work units. The 

researchers were interested in conducting a study and 

analysis of determinants to identify the relationship of the 

factors considered affecting shift nurses’ sleep quality at 

Sanglah general hospital Denpasar Bali. These factors 

included sociodemographic factors (age, sex, marital 

status, years of service, having children, residence status, 

residence location, side job), environmental factors and 

work-related factors (work unit, frequency of night shift in 

a month, sleep duration on working days, sleep duration on 

holidays, frequency of waking up during the night shift), 

psychological factors (depression, anxiety), stimulant 

(caffeine) intake, physical illness, physical activity, level 

of sleepiness, and level of fatigue. In January 2020, the 

world health organization (WHO) announced a novel 

coronavirus (COVID-19) pandemic, in which awareness 

of human-to-human transmission was raised, and isolation 

rooms were opened in many hospitals. Currently, 'new 

normal' has been promoted. This study took background of 

7 months after COVID-19 was declared a pandemic. 

METHODS 

This study utilized analytical research methods with cross-

sectional studies. It was conducted from November to 

December 2020. The data on the questionnaire were filled 

in by interviews. The subjects were shift nurses in the 

inpatient room, intensive therapy room, emergency room 

(IGD), COVID-19 isolation room at Sanglah general 

hospital Denpasar. 

The inclusion criteria in this study were shift nurses at 

Sanglah general hospital Denpasar for at least the last one 

month and had night shift at least once in the last month, 

while the exclusion criteria were refusing to participate in 

the study after receiving an explanation of the aims, 

objectives and complete research procedures. 

In this study, independent variables included 

sociodemographic factors (age, sex, marital status, years 

of service, having children, residence status, residence 

location, side job), environmental factors and work-related 

factors (work unit, frequency of night shift in a month, 

sleep duration on working days, sleep duration on 

holidays, frequency of waking up during the night shift), 

psychological factors (depression, anxiety), caffeine 

intake, physical illness, physical activity, level of 

sleepiness, and level of fatigue. In addition, dependent 

variable was shift nurses’ sleep quality.   

The basic characteristics of research subjects were 

obtained through descriptive analysis of the independent 

variables. Data analysis in this study was carried out using 

SPSS 21.0 for windows software. Descriptive analysis was 

used to determine the description of the characteristics of 

the research sample. Chi square test was utilized to 

determine the relationship between sleep quality and all 

determinants. Logistic regression analysis was used to find 

the determinants or risk factors affecting shift nurses’ sleep 

quality at most. This study has received ethical clearance 

from research ethics commission of the faculty of 

medicine, Udayana university/Sanglah hospital with letter 

number 2404/UN14.2.2.VII.14/LT/2020.  

RESULTS 

This study involved 91 shift nurses with interviews 

conducted during the first break of the first morning shift 

after a holiday. The response rate of this study was 100%. 

The characteristics of research subjects can be seen in 

Table 1. There were 47.7% of shift nurses aged over 30 

years, with the maximum age limit of nurses who were still 

working with the shift system by 51 years (Table 1). The 

proportion of female respondents (73.8%) was more than 

male respondents (Table 1). There were 63 respondents 

(75%) who were married, and 64.3% of respondents who 

had children. Most of the respondents chose to live with 

their family (82.4%). There were 53.6% of respondents 

living outside Denpasar and chose to commute to work. 

Moreover, most of the respondents did not have side job 

(91.7%), and 51.2% of respondents had worked for >10 

years. Additionally, there were 56% of respondents with 

vigorous activity, which was an accumulation of light 

activities carried out every day. There were 94% of 

respondents not consuming caffeine up to 3-4 times a day, 

and 94% of respondents also did not suffer from physical 

illness. For sleep duration on holidays, 66.7% of 

respondents slept 8 hours during the night, which was 

reduced to only the sleeping for 2 hours during night shift. 

Table 3 shows the Indonesian version of Karolinska 

sleepiness scale, in which the most voted sleepy, but no 

effort to keep alert'. These data were taken in the first 

morning cycle after 2 days off. In addition, the table also 

shows fatigue severity scale, in which the majority of 

respondents had normal fatigue level score (67.9%). 

Table 4 shows sleep quality of respondents. There were 

86.9% of respondents who had good/normal sleep quality. 

Each component was described and tested for normality. 

If data distribution was not normal, reporting was made in 

the form of median value. It can be seen that respondents' 

subjective sleep quality was in a fairly good range. There 

was mild sleep disturbance (once a week) and no sleeping 

pills. Additionally, the majority of daytime dysfunction 

was still within normal limits. 

It was found that all sociodemographic variables did not 

show significant differences with the sleep quality variable 

with a significance level of p>0.05. Physical activity and 

caffeine intake also showed no relationship with sleep 

quality. There was no significant difference between 

physical illness and sleep quality. Sleep quality (PSQI) and 

level of sleepiness score (KSS) showed no significant 

relationship with p<0.05. The KSS scale is divided into 2: 

the condition of not sleepy (1-6) and the condition of 

sleepy (7-9).4 Moreover, no significant relationship was 

shown between sleep quality score (PSQI) and level of 



Gunawan SE et al. Int J Adv Med. 2021 Apr;8(4):486-491 

                                                  International Journal of Advances in Medicine | April 2021 | Vol 8 | Issue 4    Page 488 

fatigue score (FSS). No significant relationship was also 

shown between sleep quality score and the hospital anxiety 

and depression scale. Table 5 shows that only the work unit 

in the COVID-19 isolation room had a significant 

relationship with sleep quality compared to the non-

isolation room with a significance level of p<0.05. 

Table 1: Characteristics of research subjects. 

 

Variables Total (%) 

Sex 
Male 22 (26.2) 

Female 62 (73.8) 

Age (year) 

33 (23-53)  

≤ 33 44 (52.3) 

> 33 40 (47.7) 

Marital status 
Single 21 (25) 

Married 63 (75) 

Having children 
Yes 54 (64.3) 

No 30 (35.7) 

Residence status 
Living alone 16 (17.6) 

Living with family 75 (82.4) 

Residence location 
In Denpasar  39 (46.4) 

Outside Denpasar 45 (53.6) 

Years of service 
≤ 10 41 (48.8) 

> 10 43 (51.2) 

Side job 
Yes 4 (8.3) 

No 77 (91.7) 

Physical activity Vigorous 47 (56) 

Caffeine intake 3-4 times a day 

Physical illness 

Light-moderate 37 (44) 

No 79 (94.) 

Work unit 

frequency of night shift in a month 

Yes 5 (6) 

No 79 (94) 

Yes 5 (6) 

 

Sleep duration during the night shift 

 

Emergency room (IGD) 28 (33.3) 

Inpatient room 15 (17.9) 

COVID-19 isolation room  26 (31.0) 

Intensive therapy room 15 (17.9) 

 

Frequency of waking up during the night 

shift 

 

8 (1-16) times 41 (48.8) 

less than 8 or more 43 (51.2) 

2 (0-6) hours 4 (4.8) 

sufficient 80 (95.2) 

insufficient  

8 (3-10) hours 56 (66.7) 

sufficient 28 (33.3) 

insufficient  

3 (1-8) times 47 (56) 

Rarely (1-3x/night) 29 (44) 

 

Table 2: Level of sleepiness and level of fatigue. 

Characteristics Proportion (%) 

The value of the Indonesian version of KSS 

Extremely alert 10 (11.9) 

Very alert 8 (9.5) 

Alert 18 (21.4) 

Fairly alert 8 (9.5) 

Neither alert nor sleepy 6 (7.1) 

Some signs of sleepiness 2(2.4) 

Sleepy, but no effort to keep awake 28 (33.3) 

Sleepy, but some effort to keep awake 4 (4.8) 

Very sleepy, great effort to keep awake, fighting sleep - 
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Table 3: Scores of fatigue severity scale. 

Scale Scores (%) 

Normal  57 (67.9) 

Abnormal  27 (32.1) 

Table 4: Sleep quality based on the Pittsburgh sleep 

quality index. 

Characteristics 
 
Total (%) 

Skor global Pittsburgh sleep quality index 

Good/ normal 73 (86.9) 

Bad/abnormal 11 (13.1) 

Table 5: The relationship between variables and sleep quality. 

Variables 
 
P value 

Sex  0.155 

Age 0.877 

Marital status 0.555 

Having children 0.604 

Residence status 0.584 

Residence location 0.350 

Years of service at Sanglah hospital 0.811 

Having side job other than being a nurse at Sanglah general hospital 0.360 

IPAQ score categorization 

Physical activity level 0.415 

Routinely consume at least 3 cups of caffeine per day 0.487 

Having physical illness 0.126 

Work unit 

Emergency room- (Inpatient room + COVID-19 isolation room + intensive therapy room) 0.062 

Inpatient room-(emergency room + COVID-19 isolation room + intensive therapy room) 0.098 

COVID-19 isolation room-(inpatient room + emergency room + intensive therapy room) 0.018 

Intensive therapy room-(inpatient room + COVID-19 isolation room + emergency room) 0.307 

Frequency of night shift in a month 0.083 

Sleeping duration on working days 0.436 

Frequency of waking up during the night shift  0.579 

Sleeping duration on holidays 0.06 

Score of Karolinska sleepiness scale-level of sleepiness 0.129 

Score of Fatigue severity scale-level of fatigue 0.243 

Score categorization hospital anxiety scale-level of anxiety 0.419 

Score categorization of hospital depression scale-level of depression 0.869 

DISCUSSION 

Sociodemographic variables did not show significant 

differences in the sleep quality scores of respondents. 

Having children is closely related to parental stress. 

Physical and mental fatigue in caring for children often 

takes up their sleep hours which results in a decrease in 

their sleep quality.5 This study shows the exact opposite 

results. The results showed no significant difference, while 

the majority of respondents who had children actually had 

a good sleep quality. It can be explained by the culture and 

work environment that shows discrimination against those 

who do not have children. Legitimacy was given to 

provide additional workload for those who did not have 

children.6 

More importantly, bivariate analysis showed that there was 

no difference in sleep quality in physical factors such as 

sex and age. It is not in line with a study showing that male 

shows tolerance for shift work than female. The physical 

endurance of male exceeds that of female, so that it is 

easier for female nurses to experience fatigue.7 Age has an 

inverse relationship with sleep quality scores. Increasing 

age is associated with the appearance of pathological 

conditions that interfere with sleep and health. The results 

of this analysis can be explained from the 

sociodemographic character which showed that 86.8% of 

nurses were over 30 years old, with the maximum age limit 

of nurses who were still working with the shift system by 

51 years. This is in accordance with the nurses' health 

study (NHS) II in 2015 which showed that nurses over the 

age of 46 were placed on morning shifts (80%), reducing 

the negative effects of night shifts on health. The decree of 

minister of health in May 2020 number 

HK.01.07/MENKES/328/2020 on guidelines for COVID-

19 prevention and control at workplaces and industries in 

supporting business sustainability amid the pandemic 

suggests workers aged 50 years and over to reduce the 
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night shift.8 In addition, in terms of sex, the results of this 

study are in accordance with the preliminary on nurses in 

child care room at Sanglah general hospital Denpasar 

which also showed that the majority were female nurses 

(99%).9 

Social factors in the form of marital status and status of 

living with family are closely related to sleep quality. 

Although the results of this study did not show a 

significant relationship, several studies suggested 

otherwise. It can be explained by studies showing that a 

good interpersonal relationship with a partner brought 

benefits in the form of protection from stressful conditions 

(physical and psychological) which affected health 

conditions and sleep quality. The relationship occurs in 

two directions (reciprocal) between the quality of the 

relationship with the partner and sleep quality.10 

 

The insignificant relationship was also shown by the 

factors of residence location and side job. The residence 

location is associated with commute time. It is supported 

by a study conducted in 2019 that the commute time was 

found to have a significant relationship with sleep quality 

if the respondent took >60 minutes of commute time, 

which means that the respondent took 2 hours of 

commuting to and from work in a day. A study by Murad 

et al in 2019 found that there was an adaptation 

mechanism; more senior nurses had the privilege of being 

able to leave the workplace earlier.11 Besides, no 

significant difference was found in years of service of 

nurses at the hospital. Years of service more than 10 years, 

referring to a study by Murad et al, are related to better 

sleep quality since senior nurses tended to be considered 

“unhealthier” so that they got privileges such as leaving 

work on time. The factor of side job also had no significant 

difference on sleep quality. It can be explained from a 

review conducted by Giuliano Russo in 2018 that having a 

job side was related to fatigue due to an extended working 

time duration. The characteristics of nurses at Sanglah 

general hospital also showed that 91.7% of nurses did not 

have side job.12 

Additionally, this study showed that physical activity had 

no relationship with sleep quality. This is consistent with 

a study on 185,000 workers in Korea showing that sleep 

quality improvement was found in the group with 600-

9000 METs-min/week of physical activity. The results of 

this study were divided specifically for male shift workers 

(between 1800-3000), while for female workers, there was 

no significant difference that physical activity affected 

sleep quality. There are basically many factors beyond 

physical activity that can affect sleep quality.13,14 

The characteristics of respondents showed that 94% of 

respondents did not consume caffeine up to 3-4 cups a day 

and did not have physical disease. The bivariate analysis 

also found no relationship between the two. 

The Karolinska Sleepiness Scale questionnaire in this 

study was first translated into Indonesian by a translator 

from the Indonesian translator association (HPI). The 

Indonesian version of this questionnaire has been 

discussed by the sleep disorders Division of the neurology 

department, faculty of medicine, Udayana university and 

approved. The interview and data collection by the 

researcher were also a test of language understanding to 

make sure that the translated questionnaire was well 

understood by the respondents and make sure that there 

were no obstacles in collecting data. Research by Jeanne 

Geiger Brown in 2013 on nurses using the KSS instrument 

revealed that lower results (lower levels of sleepiness) 

were obtained for morning shift nurses, while high results 

were obtained for night shift nurses. The data were taken 

during the morning shift. The results of this study were 

found to be greater in the alert condition although not 

much different, and no significant relationship was 

obtained.4 

Furthermore, the level of fatigue had no relationship with 

sleep quality. It can be said that individuals with "good" 

sleep quality or "good sleepers" may be depictions of high 

level of fatigue. In this case, the proposed rationalization 

is that exhausted individuals with abnormal sleep quality 

can adapt, for example by consuming caffeine to improve 

performance so that they look more 'less tired'.15 

The relationship between sleep quality and psychological 

factors (depression and anxiety) was found to be 

insignificant. Multi-factors play a role in psychological 

factors such as support from family, age, sex, years of 

service and personality traits that affect tolerance to the 

shift system.16 

This study showed that the COVID-19 isolation room 

work unit had a relationship with the sleep quality of shift 

nurses working in that unit. These results are consistent 

with a study in China conducted in April 2020 on the 

experiences of nurses in the COVID-19 isolation room. 

Isolation room nurses had to deal with the discomfort of 

wearing hazmat every day, felt afraid of being infected due 

to long-term interaction with people with COVID-19 even 

though they had used hazmat, witnessed many deaths due 

to COVID-19, while at the same time they faced the risk 

of being infected and getting bored because they were not 

free to leave the isolation room.17 

A limitation of this study is the potential for bias. The 

historical identification of independent variables in the last 

month is varied and subjective. Asking respondents to 

recall their experiences in the last month has the potential 

to lead to recalled bias. The implementation of PSQI to 

measure sleep quality has limitations since the data are 

fully sourced from the subjectivity of the respondents' 

answers. 

CONCLUSION  

Based on the results of this study, it can be concluded that 

sociodemographic factors (age, sex, marital status, years 

of service, having children, residence status, residence 
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location, side job); environmental factors and workload 

(emergency room work unit, intensive therapy room, 

inpatient room, frequency of night shift in a month, sleep 

duration on working days, sleep duration on holidays, 

frequency of waking up during the night shift), 

psychological factors (depression, anxiety), stimulant 

(caffeine) intake, physical illness, physical activity, levels 

of sleepiness, and level of fatigue do not have an effect on 

the shift nurses’ sleep quality at Sanglah general hospital 

Denpasar during the COVID-19 pandemic. The COVID-

19 isolation room work unit has a relationship with the 

sleep quality of shift nurses who work in the unit. 

ACKNOWLEDGEMENTS 

Authors would like to thank the support that was given by 

all of the staff from the Sanglah general hospital Denpasar. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. . Stimpfel AW, Fatehi F, Kovner C. Nurses’ sleep, 

work hours, and patient care quality, and safety. Sleep 

health. 2020;6(3):314-20.  

2. Kodrat KF. Pengaruh shift kerja terhadap kelelahan 

pekerja pabrik kelapa sawit di PT. X labuhan batu. J 

Teknik Industri. 2012;12(2):110-7.  

3. Saraswati AW, Paskarini I. Hubungan gangguan tidur 

pada pekerja shift dengan kejadian kecelakaan kerja 

di terminal petikemas. Indonesian J Occupational 

Safety Health. 2018;7(1):72-80.  

4. Brown JG, Wieroney M, Blair L, Zhu S, Warren J, 

Scharf SM, et al. Measuring subjective sleepiness at 

work in hospital nurses: validation of a modified 

delivery format of the Karolinska Sleepiness Scale. 

Sleep Breathing. 2014;18(4):731-9.  

5. Gallagher S, Phillips AC, Carroll D. Parental stress is 

associated with poor sleep quality in parents caring for 

children with developmental disabilities. J Pediatr 

Psychol. 2010;35(7):728-37.  

6. Wilkinson K, Tomlinson J, Gardiner J. The perceived 

fairness of work-life balance policies: A UK case 

study of solo-living managers and professionals 

without children. Human Resource Management J. 

2018;28(2):325-39.  

7. Harrington JM. Health effects of shift work and 

extended hours of work. Occupational Environmental 

Med. 2001;58(1):68-72.  

8. Ramin C, Devore EE, Wang W, Pierre-Paul J, 

Wegrzyn LR, Schernhammer ES. Night shift work at 

specific age ranges and chronic disease risk factors. 

Occupational environmental medi. 2015;72(2):100-7.  

9. Agririsky IAC, Adiputra IN. Gambaran Kualitas 

Tidur Perawat dengan Shift Kerja di Ruang Rawat 

Inap Anak RSUP Sanglah Denpasar Tahun 2016. E-J 

Medi Udayana. 2016;7(11).  

10. Troxel WM, Robles TF, Hall M, Buysse DJ. Marital 

quality and the marital bed: Examining the covariation 

between relationship quality and sleep. Sleep med rev. 

2007;11(5):389-404.  

11. Kim S, Kim Y, Lim S-S, Ryoo J-H, Yoon J-H. Long 

commute time and sleep problems with gender 

difference in work–life balance: A cross-sectional 

study of more than 25,000 workers. Safety health 

work. 2019;10(4):470-5.  

12. Kim HW, Park S, Ahn HY, Park E-J. The effects of 

an HPV education program by gender among Korean 

university students. Nurse education today. 

2015;35(4):562-7.  

13. Henwood T, Tuckett A, El-Bagdadi N, Oliffe J. 

Connecting leisure time physical activity and quality 

of sleep to nurses health: data from the e-cohort study 

of nurses and midwives. J Nursing Care. 

2015;4(3):1000254-1.  

14. Chappel SE, Verswijveren SJ, Aisbett B, Considine J, 

Ridgers ND. Nurses’ occupational physical activity 

levels: A systematic review. Int j nursing studies. 

2017;73:52-62.  

15. Manierre M, Jansen E, Boolani A. Sleep quality and 

sex modify the relationships between trait energy and 

fatigue on state energy and fatigue. PloS one. 

2020;15(1):e0227511.  

16. Thun E, Bjorvatn B, Torsheim T, Moen BE, Magerøy 

N, Pallesen S. Night work and symptoms of anxiety 

and depression among nurses: A longitudinal study. 

Work Stress. 2014;28(4):376-86.  

17. Gao X, Jiang L, Hu Y, Li L, Hou L. Nurses’ 

experiences regarding shift patterns in isolation wards 

during the COVID-19 pandemic in China: A 

qualitative study. J clin nursing. 2020;29(21-

22):4270-80 

 

 

 

 

 

 

 

 

Cite this article as: Gunawan SE, Laksmidewi 

AAAP, Gelgel AM, Adnyana IMO, Utami DKI, 

Budiarsa IGN. The analysis of determinants of shift 

nurses’ sleep quality during the COVID-19 pandemic 

at Sanglah general hospital Denpasar. Int J Adv Med 

2021;8:486-91. 


