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ABSTRACT 
 

INTRODUCTION: Adequate sleep protects the mental and physical health of individuals while boosting brain and body 
functions. Significant lifestyle changes due to COVID 19 can affect the sleep quality and level of stress among nurses. 
The aim of the study was to evaluate the association between sleep quality and perceived stress among nurses during 
this COVID 19 outbreak. 

MATERIALS AND METHODS: A descriptive cross-sectional study was conducted among 292 registered nurses in Sri 
Lanka through an anonymous online survey. Data were collected using self-administered, structured questionnaire that 
included Pittsburg Sleep Quality Index (PSQI) and the Perceived Stress Scale (PSS).  SPSS 25 software (version 25) 
was used for data analysis.  

RESULTS: The majority (79.8%) were between 26-35 years and females (93.5%). Among all participants, the average 
hours of sleep per night was 5.50 (±1.07). The results of the PSQI scale revealed that 78.4 % of nurses had poor sleep 
quality (PSQI > 5points), while 67.1% of nurses had moderate level of perceived stress according to the PSS scale. 
Pearson’s coefficient correlation demonstrated that, as nurses’ sleep quality decreased, stress level of the nurses 
increased moderately (r=0.53).  

CONCLUSIONS: The majority of nurses had poor sleep quality and moderate stress. Furthermore, it showed that there 
is a moderate positive correlation (r=0.53) between the PSQI global score and the perceived stress scale score.  
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Quality of sleep and perceived stress among nurses 
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INTRODUCTION 

The COVID 19 outbreak put the spotlight on the resilience of health systems and the emergency 

preparedness and response [1]. Health care workers are the backbone of health systems who face 

challenges in treating patients with COVID 19 [2]. Nurses as front-line healthcare professionals, the COVID 

19 pandemic had affected their physical and mental health as well as their fundamental needs [3]. Sleep 

plays an important role in good health and well-being, where low sleep quality is considered as an indicator 

of many medical diseases and deterioration of brain functions [4].  

Several studies found that there were significant impact of COVID 19 on nurses’ sleep and 

psychological symptoms [4-7]. Du et al., 2020 found that more than half (59.0%) of front-line healthcare 

workers had moderate to severe levels of perceived stress [8]. Similarly, the prevalence of insomnia was 

52.8% among nurses who fought against COVID-19 in Wuhan, China [9].  Furthermore, 60% of front-line and 

non-front line healthcare workers had poor sleep quality with moderate stress in Bahrain during COVID-19 

[10].  Furthermore, some studies found associations between the sleep and stress levels among nurses 

[9,12]. Therefore, it is important to conduct a regular screening of healthcare workers who work to treat and 

diagnose COVID-19 patients to evaluate their psychological symptoms [11] and sleep quality.  

Limited studies were conducted in Sri Lanka related to the psychological experiences of healthcare 

professionals, challenges and perceived needs among front-line healthcare workers during COVID 19 

outbreak [13,14]. Therefore, the current study aimed to evaluate the association between sleep quality and 

perceived stress among nurses who had been working in both critical and non-critical care settings during 

the COVID 19 outbreak in Sri Lanka. 

 

MATERIALS AND METHODS 

A descriptive cross-sectional study was conducted among 292 nurses in Sri Lanka. Study data was 

collected using a structured questionnaire that included socio-demographic data, Pittsburg Sleep Quality 

Index (PSQI) [15], and Perceived Stress Scale (PSS) [16].  The questionnaire was distributed to Sri Lankan 

nurses through emails and social media from 25th November to 31st December 2021 using a snowball 

sampling strategy. At first, 20 emails were circulated to known nurses, and each nurse was asked to send at 

least another six persons. Before responding to the questionnaire, we disclosed the Participant Information 

Sheet (PIS) and informed that submitting the anonymous online questionnaire indicated written voluntary 

consent and if the participant was willing to be in the study, could enrol in the study.  

All participants were allowed to withdraw from the study at any time.  SPSS 25 software was used for 

data analysis. Inferential statistics, the Chi-square test and percentages were utilized in data analysis. Ethical 

approval (KIU/ERC/21/128) was obtained from the Ethics Review Committee of KIU Campus, Sri Lanka. 
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Pittsburg Sleep Quality Index (PSQI) 

The PSQI (Pittsburg Sleep Quality Index) is a self-administered questionnaire comprising 19 self-

administered questions and scores. The 19 self-related items are added together to generate seven 

component scores, each with a range of 0-3 points. In all circumstances, "0" denotes no difficulty and "3" 

denotes extreme difficulty. The seven component values are then summed together to provide a single 

"global" score that ranges from 0 to 21, with 0 denoting no difficulty and 21 denoting significant difficulty in all 

categories [15].  For the current study, PSQI had higher reliability (α = 0.824). 

 

Perceived Stress Scale (PSS) 

The Perceived Stress Scale (PSS) is a classic stress assessment instrument. Individual scores on 

PSS can range from 0 to 40 with higher scores indicating higher perceived stress. Scores ranging from 0-13, 

14-26 and 27-40 would be considered low stress, moderate stress, and high perceived stress respectively 

[16].  For the current study, PSS had a higher reliability (α = 0.776). 

 

RESULTS 

Sociodemographic and COVID 19 pandemic related data of the study population 

A total of 292 nurses had responded to the online survey. Most were female nurses (93.5%) and aged 

(79.8%) between 26-35 years. The majority (51.0%) were unmarried, while 53.4% of the participants in the 

survey who worked in various hospitals at the Western province of Sri Lanka. 88.4% had worked with COVID 

19 positive patients in different units in their hospitals. Although the majority (70.9%) of the total respondents 

had not suffered from COVID-19, and 55.1% of the participants had previously been quarantined for various 

reasons. However, among them, 37.3% were reported with positive results for the rapid antigen test or PCR 

test (Table 1). 

Sleep Quality 

The results of the PSQI scale demonstrated that usual bedtime was 11.00 pm while 30.1% of 

participants’ usual getting up time was 5.00 am. The average number of minutes taken to fall asleep each 

night was 23.84 ± 18.65 minutes and the average hours of sleep per night was 5.50 ± 1.07 hours. According 

to the results, 31.8% only had six hours of sleep during the past month. Table 2 shows that the results of the 

characteristics which might cause trouble sleeping had been assessed on the PSQI scale. The majority of 

the participants had not shown the characteristics caused sleeping problems. 

 

The PSQI global score ranges from 0-21 points. A score of less than 5 points indicates good sleep 

quality, and more than 5 points indicate poor sleep quality. Higher scores indicate worse sleep quality (Smyth, 

1999). According to the results of the current study, the majority (78.4%) had poor sleep quality (PSQI > 5 

points) while 21.6% had good sleep quality (PSQI< 5 points). The majority of the participants (36.0%) who 

responded from Western province had poor sleep quality (PSQI >5 points).  
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 Table 1. Sociodemographic data of study population. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

RAT - Rapid Antigen Test, PCR - Polymerase Chain Reaction 
 

 

As shown in Table 3, marital status (p =0.042), province (p = 0.003) and positive test results (RAT or 

PCR) for COVID 19 (p = 0.050) were significantly associated with sleep quality of the nurses. In addition to 

the above findings, there was a significant association between home problems (p = 0.001), shift work (p = 

0.001), long distance travel (p = 0.001), perceived stress (p=0.001), sleeping with a child in the same bed (p 

= 0.001), and workload (p=0.001) with the quality of sleep among nurses during the COVID 19 pandemic 

situation. 

Variables Frequency 
(n=292) 

Percentage 
(%) 

Age 
     Below 25 
     Between 26-35 
     Between 36-45 
     Between 46-55 
     More than 56 

 
10 

233 
41 
6 
2 

 
3.4 

79.8 
14.0 
2.0 
0.7 

Gender 
     Female 
     Male 

 
273 
19 

 
93.5 
6.5 

Marital Status 
     Married  
     Unmarried 
     Widower 

 
142 
149 

1 

 
48.6 
51.0 
0.3 

Province   
     Northern 
     North-Central 
     North-Western 
     Central 
     Eastern 
     Western 
     Sabaragamuwa 
     Uwa 
     Southern   

 
7 
8 
2 

48 
4 

156 
3 
1 

63 

 
2.4 
2.7 
0.7 

16.4 
1.4 

53.4 
1.0 
0.3 

21.6 
Directly involved in care of COVID 19 patients 
     Yes  
     No  

 
258 
34 

 
88.4 
11.6 

Confirmed for COVID 19 
     Yes  
     No  

 
85 

207 

 
29.1 
70.9 

Ever been quarantine 
     Yes  
     No  

 
161 
131 

 
55.1 
44.9 

Results for COVID 19 test  
RAT/PCR 
     Positive  
     Negative  

 
 

109 
183 

 
 

37.3 
62.7 
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Table 2. Results of Pittsburg Sleep Quality Index (PSQI). 

Statement 
“Not during 

the past 
month” 

“Less than 
once a 
week” 

“Once or 
twice week” 

“Three or 
more times 

a week” 
a) „Cannot get to sleep within 30 

minutes”  
124 (42.5%) 74 (25.3%) 53 (18.2%) 41 (14.0%) 

b) „Wake up in the middle of the 

night or early morning” 
80 (27.4%) 95 (32.5%) 74 (25.3%) 43 (14.7%) 

c) „Have to get up to use the 

bathroom” 
132 (45.2%) 93 (31.8%) 50 (17.1%) 17 (5.8%) 

d) „Cannot breathe comfortably” 190 (65.1%) 55 (18.8%) 41 (14.0%) 6 (2.1%) 

e) „Cough or snore loudly” 190 (65.1%) 59 (20.2%) 39 (13.4%) 4 (1.4) 

f) „Feel too cold” 164 (56.2%) 75 (25.7%) 44 (15.1%) 9 (3.1%) 

g) „Feel too hot” 170 (58.2%) 63 (21.6%) 37 (12.7%) 22 (7.5%) 

h) „Had bad dreams” 187 (64.0%) 56 (19.2%) 42 (14.4%) 7 (2.4%) 

i) „Have pain” 153 (52.4%) 51 (17.5%) 64 (21.9%) 24 (8.2%) 

 

 

Table 3. Association between participants' characteristics and Pittsburg Sleep Quality Index (PSQI). 

Variables 

Participants’ Sleep Quality 
(n=292) 

P 
value 

Poor sleep 
quality 
(78.4%) 

Good sleep 
quality 
(21.6%) 

Marital Status 

     Married  

     Unmarried 

     Widower 

 

106 (36.3%) 

123 (42.1%) 

0 (0%) 

 

36 (12.3%) 

26 (8.9%) 

1 (0.34%) 

 

 

0.042 

Province  

     Northern 

     North-Central 

     North-Western 

     Central 

     Eastern 

     Western 

     Sabaragamuwa 

     Uwa 

     Southern   

 

7 (2.4%) 

7 (2.4%) 

2 (0.68%) 

47 (16.1%) 

4 (1.37%) 

105 (36.0%) 

3 (31.0%) 

1 (0.34%) 

53 (18.2%) 

 

0 (0%) 

1 (0.34%) 

0 (0%) 

1 (0.34%) 

0 (0%) 

51 (17.5%) 

0 (0%) 

0 (0%) 

10 (3.4%) 

 

 

 

 

 

0.003 

 

 

 

Positive test results for COVID 19 (RAT/PCR) 

     Yes 

     No 

 

92 (31.5%) 

137 (47.0%) 

 

17 (5.8%) 

46 (15.6%) 

 

0.050 
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Table 4. Results of the Perceived Stress Scale (PSS). 

Statement “Never” “Almost never” “Sometimes” “Fairly often” “Very often” 

1. In the last month, how 
often have you been upset 
because of something that 
happened unexpectedly? 

26 (8.9%) 74 (25.3%) 58 (19.9%) 64 (21.9%) 70 (24.0%) 

2. In the last month, how 
often have you felt that 
you were unable to control 
the important things in 
your life? 

38 (13.0%) 63 (21.6%) 65 (22.3%) 67 (22.9%) 59 (20.2%) 

3. In the last month, how 
often have you felt 
nervous and stressed? 

5 (1.7%) 35 (12.0%) 69 (23.6%) 56 (19.2%) 127 (43.5%) 

4. In the last month, how 
often have you felt 
confident about your 
ability to handle your 
personal problems? 

18 (6.2%) 40 (13.7%) 91 (31.2% 60 (20.5%) 83 (28.4%) 

5. In the last month, how 
often have you felt that 
things were going your 
way 

49 (16.8%) 59 (20.2%) 75 (25.7%) 55 (18.8%) 54 (18.5%) 

6. In the last month, how 
often have you found that 
you could not cope with all 
the things that you had to 
do? 

27 (9.2%) 69 (23.6%) 79 (27.1%) 71 (24.3%) 46 (15.8%) 

7. In the last month, how 
often have you been able 
to control irritations in your 
life? 

15 (5.1%) 57 (19.5%) 70 (24.0%) 82 (28.1%) 68 (23.3%) 

8. In the last month, how 
often have you felt that 
you were on top of things? 

26 (8.9%) 53 (18.2%) 98 (33.6%) 86 (29.5%) 29 (9.9%) 

9. In the last month, how 
often have you been 
angered because of things 
that happened that were 
outside of your control?  

13 (4.5%) 63 (21.6%) 65 (22.3%) 77 (26.4%) 74 (25.3%) 

10. In the last month, how 
often have you felt 
difficulties were piling up 
so high that you could not 
overcome them? 

16 (5.5%) 58 (19.9%) 83 (28.4%) 73 (25.0%) 62 (21.2%) 
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Participants’ Perceived Stress 

The perceived stress was measured using the PSS scale. It was found that the majority of participants 

67.1% had moderate stress, while 21.3% and 11.6% had high perceived stress, and low stress respectively. 

Table 4 shows the results of the PSS scale. 

 

Findings of the correlation coefficient 

Figure 1 shows the relationship between sleep quality and perceived stress among participants. It 

shows that there is a moderate positive correlation (r = 0.53) between the PSQI global score and the 

perceived stress scale score. As shown in Figure 2, there is a moderate negative correlation (r = -0.6) 

between the hours slept per night and the global PSQI score.  As the participants slept more hours, the PSQI 

global score decreased which represents better sleep quality for nurses. However, there was a weak negative 

correlation (r = -0.27) between the number of hours that they sleep and their perceived stress level (Table 5 

& Figure 1, 2, & 3). 

 

Table 5. Correlation of  PSQI global score, Perceived Stress Scale score and hours slept per night. 

Factors Correlation  (r) P value 

PSQI global score and 
Perceived stress scale score 

+0.53 0.001 

Hours slept per night and PSQI 
global score 

-0.6 0.001 

Hours slept per night and 
perceived stress level 

-0.27 0.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Relationship between PSQI global score and Perceived Stress Scale score. 
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Figure 2. Relationship between the hours of sleep per night and PSQI global score. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Relationship between the hours of sleep per night and Perceived Stress Scale score. 

 

 

DISCUSSION 

 Most of the studies conducted at the beginning of the COVID 19 pandemic in China revealed that 

nurses who worked in Wuhan reported more severe symptoms of insomnia and stress, since COVID 19 was 

a newly identified unexpected viral disease [9,17].  In the current study, most had poor sleep quality and a 

moderate level of perceived stress. Nurses are especially involved in patient care and treatment process 

where they may not receive enough personal protective equipment and facilities to handle patients at the 

very beginning of the COVID 19 pandemic. Therefore, there may be severe stress symptoms among nurses 

while working at the beginning of the pandemic in China [6,18].   
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Over time, most of the later studies found that the stress level was becoming a moderate state [10,19] 

similar to the results of the current research study. This may be due to adopting the nurses with existing 

knowledge by explanatory approaches by researchers for dealing with the patients and well-equipped 

hospital settings to face the pandemic. This study found that most nurses had poor sleep quality (PSQI score 

> 5points).  Chinese studies that were conducted at the beginning and later stages of the first peak of the 

pandemic reported that most participants scored more than 5 points in the global PSQI global score [5,20]. 

Similarly, some studies were carried out after the first peak stage of the pandemic in other counties that also 

reported poor sleep quality (PSQI score > 5 points) among the majority of participants [10,21,22]. Some 

studies found that the global PSQI score remained between 6-10 points in which the sleep quality of nurses 

is moderate [5,23,24]. 

Marital status (p = 0.042), province (p = 0.003) and positive test results for COVID 19 (RAT or PCR) 

(p = 0.050) were significantly associated with the quality the sleep of the participants (p < 0.05) in this study. 

However, in contrast, an online survey conducted among front-line and non-front line healthcare workers in 

Bahrain reported that there was no significant relationship between marital status (p = 0.5) and the sleep 

quality of the nurses, Further, it was found that the province (p = 0.003) was a highly significant factor related 

to the sleep quality [10].  Most of the participants had participated from Western Province (n=156) for this 

study. Parallel to that, most nurses in the Western province had a higher workload due to increased numbers 

of COVID 19 patients in the Western province compared to other provinces in Sri Lanka since the population 

density of the Western province is high. Hence, this might severely affect the nurses’ sleep quality. A study 

carried out among 469 health workers including nurses in Saudi Arabia found that the participants who were 

classified according to the stress levels differed significantly by gender and age while the present study had 

not identified a significant relationship. Supporting the findings of Saudi Arabia, age (p = 0.029) and gender 

(p = 0.055) were significantly associated with the level of stress among nurses in Turkey [21]. 

The finding of the current study showed that when the of nurses sleep quality deteriorates, the level 

of stress increase (r = 0.52). Similar to that, a study conducted in Turkey reported a correlation between 

nurses’ perception of high stress levels and poor sleep quality (r = 0.52) during COVID 19. They also identified 

that shift work (p<0.001) was significantly affected sleep quality similar to the current study (p = 0.001) [21].  

According to the study conducted on impact of shift work on sleep quality among nurses participating in shift 

work and non-shift workers in 2016, the mean of the PSQI score was higher in shift work nurses than the 

non-shift work nurses which represented poor sleep quality [25]. Hence, even before the COVID 19 pandemic 

sleep quality of the nurses were affected by the work duties allocated to nurses. However, the current COVID-

19 pandemic has made changes in the shift work pattern rather than the earlier shift work schedule increasing 

its burden.  

Limitations - First, we used the cross-sectional study. From that we collected the data confined to 

some specific time period. But the spread of COVID 19 virus and the severity of the cases has fluctuated 

from time to time. Therefore, we were unable to collect the data in the different stages of the pandemic. 



www.criticalcareinnovations.eu             doi:10.32114/CCI.2024.7.1.12.23 

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/ 
 

   - 21 - 

  

Second, we could not achieve the calculated sample size in the present study. Third, the existing knowledge 

regarding the research problem means the literature was confined to recent 2 years and few studies were 

found to be reviewed. Finally, we were unable to address potential confounders such as COVID 19 

vaccinated status, chronic illnesses, adequate facilities, travel history, status of the family, etc. in our study. 

CONCLUSIONS 

The present study showed that about 78.4% of nurses had poor sleep quality and 67.1% had 

moderate stress during the COVID 19 outbreak. Marital status, province, and positive test results for COVID 

19 (RAT or PCR) were significantly associated with the sleep quality of the nurses. Furthermore, there was 

a positive correlation between the PSQI global score and the PSS score that declared as the quality of nurses' 

sleep deteriorated, the level of stress increased. It is important to develop intervention programmes to 

improve the working environment that would impact sleep quality and teach distraction strategies and 

relaxation techniques to minimise stress among nurses.   
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