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ABSTRACT
Background: Non-standard work shifts are one of the main risk factors for physical and mental disorders. This study 
aimed to evaluate the reliability of the Shift Work Disorder Screening (SWDS) questionnaire and examine the effect 
of shift work on the quality of life and well-being of nurses in a hospital in Iran.
Methods: This study was conducted on 85 nurses, of which 41 and 44 had shift and non-shift work, respectively. The 
SWDS was used to evaluate shift disorders, and the WHO-5 questionnaire was used to assess the well-being of nurses. 
ICC and alpha coefficients were used to evaluate the reliability. T-test and chi-square tests were used to evaluate the 
differences between demographic characteristics and questionnaire responses between the two groups of nurses.
Results: The SWDS reliability using Cronbach’s alpha and ICC were 0.913 and 0.845, respectively. Fifty-four 
percent of nurses were high risk, and 46% were low risk, regarding the SWD score. About 59% of shift workers were 
dissatisfied with their sleep. Nurses who had done shift work for less than a year and fewer than three days per week 
were less likely to experience disorders. There was a significant relationship between WHO score and SWD risk.
Conclusion: The SWD risk affects the well-being of individuals. The SWDS is a proper tool for shift work disorder 
risk assessment, and it can be used to assess the risk of adverse safety, health, and performance effects of SWD.
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INTRODUCTION 
Today, providing 24/7 services is a job requirement 
for many occupational organizations. The need for 24-
hour services in some organizations arises from shift 
work and night work systems [1]. In general, working 
hours outside the 7:30-8:00 AM to 5:00-6:00 PM 
range are considered shift work, which is classified as 
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non-standard due to its harmful effects [2]. According 
to published reports, about 20% of the workforce in 
European countries work in non-standard shifts [3].

Another study reported that approximately 30% of 
the Asian workforce does shift work [2]. A survey 
conducted across multiple countries found that 20% 
of workers are employed in shifts other than normal 
day shifts [4]. Additionally, another study revealed that 
15% of the full-time workforce in the United States, 
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ABSTRACT 
Regarding significant number of the people affecting by factors, such as gas poisoning, microbial, and heat exhaustion 
in mineral hot spas, the present study was conducted aimed at providing a model for measuring and managing the risk 
of using hot mineral spas. In this research, a conceptual model of risk was prepared in four stages. Firstly, 16 qualitative 
parameters were extracted, their effect weight of which was obtained based on the amount of risk for users was 
determined by fuzzy analysis method. According to the amount and standard range allowed for each parameter, 
quantitative and qualitative risk categories were obtained in five ranges for each parameter based on the obtained 
weights and opinions of the health experts. Then, the final result regarding risk of using each spa was obtained by 
combining these parameters. For assessing risk of using hot mineral spas in Ardabil province by the method invented 
in this research, at first, water samples were collected from six spas in different parts of Ardabil province. Then, risk 
management of six spas was evaluated. According to the results, the Qotursuyi spa had a high level of risk, the spas 
of Shabil, Gavmishgoli, and Qinarjeh had a moderate level of risk. Under responsible risk management, natural hot 
springs present a renewable resource for sustainable tourism development on a long-term basis.  
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ABSTRACT
Background: Non-standard work shifts are one of the main risk factors for physical and mental disorders. This study 
aimed to evaluate the reliability of the Shift Work Disorder Screening (SWDS) questionnaire and examine the effect 
of shift work on the quality of life and well-being of nurses in a hospital in Iran.
Methods: This study was conducted on 85 nurses, of which 41 and 44 had shift and non-shift work, respectively. The 
SWDS was used to evaluate shift disorders, and the WHO-5 questionnaire was used to assess the well-being of nurses. 
ICC and alpha coefficients were used to evaluate the reliability. T-test and chi-square tests were used to evaluate the 
differences between demographic characteristics and questionnaire responses between the two groups of nurses.
Results: The SWDS reliability using Cronbach’s alpha and ICC were 0.913 and 0.845, respectively. Fifty-four 
percent of nurses were high risk, and 46% were low risk, regarding the SWD score. About 59% of shift workers were 
dissatisfied with their sleep. Nurses who had done shift work for less than a year and fewer than three days per week 
were less likely to experience disorders. There was a significant relationship between WHO score and SWD risk.
Conclusion: The SWD risk affects the well-being of individuals. The SWDS is a proper tool for shift work disorder 
risk assessment, and it can be used to assess the risk of adverse safety, health, and performance effects of SWD.
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16% in Australia, 18% in the United Kingdom, and 
13% in France work non-standard shifts [5]. Night 
shifts and other non-standard shifts lead to numerous 
physiological, psychological, and sleep disorders, 
commonly referred to as shift work disorder (SWD) [6, 
7]. Night shift workers are significantly more prone to 
vehicle accidents [8], as night shifts reduce alertness, 
cognitive abilities, and perception, making these shifts 
one of the primary causes of car accidents [9]. Other 
complications associated with shift work include 
cardiovascular issues, gastrointestinal problems, 
diabetes, irritability, and even cancer [10]. In a study, 
it was determined that the prevalence of Shift Work 
Disorder (SWD) among Iranian oil rig workers was 
approximately 30% [11].

One of the occupational groups required to provide 
24-hour services to enhance and maintain the welfare 
and health of the population is healthcare workers, 
including nurses [12]. Non-standard work schedules 
disrupt circadian processes and sleep regulation in 
nurses, resulting in numerous detrimental effects on 
their physical and mental health [13]. In the United 
States, at least 35% of healthcare workers are employed 
in non-standard shifts [14]. The Ganesan study found 
that nurses and healthcare workers felt less alert 
and mentally functional during the early hours of 
night shifts compared to regular shift schedules [9]. 
Etemadi reported that shift work nurses suffer from 
cardiovascular, musculoskeletal, and gastrointestinal 
issues, with approximately 31% reporting mental 
health complaints [15]. In a study by Park et al., the 
prevalence of insomnia and poor sleep quality among 
nurses was found to be about 80% [16]. Booker 
identified high-risk non-standard shifts as a significant 
factor contributing to the prevalence of depression and 
stress among nurses [6]. Esmaily found that night shifts 
impair certain aspects of nurses’ cognitive functions, 
such as working memory [12]. Mercy noted that long 
non-standard shifts in nurses had detrimental effects on 
fatigue, burnout, social life, and family relationships, 
leading to an increase in car accidents and near-misses 
[17]. Rosa et al. observed that shift work among 
nurses increased risk factors for stress, sleep disorders, 
metabolic disorders, diabetes, cardiovascular problems, 
and breast cancer [18].

Among the various negative effects of shift work, sleep 
and mental disorders (SWD) are more common than 
other complications [6, 13]. SWD is rarely diagnosed 
among nurses and healthcare workers due to the lack 
of standard screening tools. Additionally, individual 

vulnerability to the negative health and safety 
consequences of shift work is not well understood 
[5]. One of the effective methods for assessing the 
risk and exposure of individuals, as well as reducing 
costs and time, is the use of validated questionnaires. 
These questionnaires have been utilized in various 
studies and fields, yielding highly favorable results [19-
21]. One way to diagnose SWD promptly is through 
the use of validated questionnaires. The Shift Work 
Disorder Screening (SWDS) questionnaire, developed 
by Barger et al., is one such tool and has demonstrated 
high validity [5]. Nena et al., using this questionnaire, 
found that 60% of shift work nurses were dissatisfied 
with their sleep quality [22]. Barger et al. also found 
that the questionnaire is an effective tool for diagnosing 
SWD [5]. Booker et al., using this questionnaire, 
determined that about 30% of nurses are at high risk 
of SWD [6]. Candice C. Y. Wen et al. assessed the 
sleep quality of airline crew using this tool and found 
that 68% were at risk of SWD [23]. Moini’s study 
assessed the Persian version of the Shift Work Disorder 
Questionnaire (SWDQ) for accuracy and reliability 
among female employees. The questionnaire showed 
acceptable content validity and internal consistency, 
with a Cronbach’s alpha of 63.4%. The results suggest 
that the Persian SWDQ is a valid and reliable tool for 
identifying individuals at risk of shift work disorder.

Given the absence of a suitable tool for evaluating and 
screening SWD among nurses and other healthcare 
providers in Iran, and considering that nurses and 
healthcare providers represent a large portion of the 
occupational population in our country, the primary 
goal of this study is to assess the reliability of the 
SWDS questionnaire and adapt it for use in Iran. Given 
that shift work significantly impacts various aspects 
of individuals’ lives, and considering that nursing is 
one of the most stressful and demanding professions 
in the world, this study aims to examine the extent to 
which shift work disorders affect the overall well-being 
of nurses in a hospital in Iran. This questionnaire can 
serve as an effective tool in future SWD studies to help 
prevent shift-related disorders.
 
MATERIALS AND METHODS
Questionnaire translation
The present study is a descriptive-analytical one 
conducted to determine the reliability of the Persian 
version of the SWDS questionnaire among nurses 
and healthcare providers in a hospital in Kerman 
province in 2022. There are several methods for 
translating a questionnaire from its original language 
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into a secondary language, such as the Backward-
Forward method and the Dual Panel method. In this 
study, we used the Backward-Forward method due to 
its simplicity and high validity [20, 24-26]. First, two 
fluent Iranian translators independently translated the 
questionnaire from English into Persian. Then, two 
other fluent Iranian translators, without access to the 
original version, translated the Persian versions back 
into English. To ensure that the original English and 
back-translated English versions were equivalent 
in terms of semantic content, the two versions were 
compared and analyzed. After discussion among the 
translators, the translations were consolidated, and the 
final Persian version was prepared.

Since this study aimed to determine the reliability 
of the Persian version of the SWDS questionnaire 
among Persian-speaking staff, we distributed the final 
translated questionnaire to 100 nurses in a hospital.

Inclusion and exclusion criteria
The inclusion criteria were having more than one year 
of work experience, no history of mental health issues, 
and not being pregnant, while the exclusion criteria 
included drug use and taking certain medications.

Questionnaires
Demographic questionnaire
The demographic questionnaire included information 
on age, gender, marital status, type of work shift, 
caffeine consumption, smoking and drug use, work 
experience, weekly and monthly working hours, annual 
income, education level, weight, height, and number of 
children.

SWDS (Shift Work Disorder Screening) questionnaire
This questionnaire consists of 26 questions divided into 
4 sections.

Section 1 includes questions on demographic and 
work-related information such as age, gender, working 
in non-standard shifts during the past month, number of 
non-standard shift days per week, start of non-standard 
shift work (in terms of month), and start and end times 
of non-standard shifts (in terms of hour).

Section 2 focuses on sleep and well-being during non-
standard shifts, including questions about overall sleep 
quality, drowsiness at work, difficulty falling asleep and 
staying asleep, waking up too early and being unable to 
go back to sleep, feelings of health and well-being upon 
waking, physical and mental functioning during work, 

the possibility of napping during shifts, and napping 
while driving to or from work.

Section 3 covers sleep and functioning during breaks 
from non-standard shifts. It includes questions about 
having at least a one-week break from non-standard 
shifts, total sleep during breaks, sleepiness during 
waking hours, difficulty falling asleep at bedtime, 
staying asleep, overall sleep quality, physical and 
mental functioning during waking hours, and time 
delays in falling asleep at bedtime.

Section 4 contains a single question about the likelihood 
of dozing off or falling asleep while driving after at 
least two days off from work [5].

Final and shortened version of SWDS questionnaire
This shortened questionnaire consists of four questions 
extracted from the original 26-question version. It was 
designed to assess whether these four questions alone 
are sufficient to determine the risk of SWD. Since the 
validity of the shortened version was confirmed in the 
main study, we used only these four questions to assess 
the final SWD risk, while the original questionnaire was 
used to evaluate other characteristics related to shift 
work disorders. The shortened questionnaire includes 
questions about difficulty waking up too early and 
being unable to fall back asleep during non-standard 
shifts, feelings of well-being while awake during non-
standard shifts, the likelihood of dozing off at work 
during non-standard shifts, and the likelihood of dozing 
off or falling asleep while driving after at least two days 
off from work. For details on how the final score of this 
questionnaire is calculated, please refer to the relevant 
studies [5].

WHO-5 Questionnaire (WHO-5 Well-Being Index)
This tool is a brief self-reported measure of the current 
mental well-being of nurses. Responses are rated on a 
6-point Likert scale ranging from 0 to 5 (0 = at no time, 
1 = some of the time, 2 = less than half of the time, 3 = 
more than half of the time, 4 = most of the time, and 5 = 
all of the time). The total score ranges from 0 to 25, with 
lower scores indicating greater impairment in quality 
of life [27]. The validity of this questionnaire has been 
established in various national and international studies 
[28, 29].

Statistical analysis
We used SPSS software version 22 to analyze the 
data. To evaluate the reliability of the questionnaire, 
the test-retest test (intra-class correlation coefficient 
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(ICC)) and alpha coefficient were used. To use the ICC 
coefficient, the test questions were given to a single 
group twice under the same conditions, and using the 
ICC, the obtained scores were compared and used as 
a reliability coefficient. Mann-Whitney and Spearman 
tests were also used for other statistical analyses. 
T-test and chi-square tests were used to evaluate 
the differences in demographic characteristics and 
questionnaire responses between shift and non-shift 
nurses. T-test and ANOVA were used to assess the 
relationship between the SWDS questionnaire and the 
WHO-5 questionnaire. The Pearson test was also used 
to evaluate any potential relationship between the two 
questionnaires. The significance level for all correlation 
analyses was set at 0.05.

Study population
In this study, two groups of 50 nurses (100 nurses in 
total) from a hospital in Iran, who worked either non-
standard or standard shifts, were selected to assess shift 
work disorder. The final SWDS questionnaire, both 
the shortened and original versions, was distributed 
among nurses working non-standard shifts. Since a 
minimum of 50 participants is sufficient for reliability 
assessments, and the hospital setting did not permit the 
inclusion of more than 100 individuals, questionnaires 
were distributed among 100 staff members.

Initially, we explained the study’s conditions and 
objectives to the hospital’s occupational health officer. 

Afterward, the staff were informed about the study’s 
aims; those who participated did so voluntarily.

RESULTS
Demographic information of individuals
In this study, the final questionnaire was distributed 
among 100 nurses, 85 of whom completed it accurately 
and thoroughly. Table 1 presents the demographic 
characteristics of the participants by shift work 
experience.

Evaluating the reliability of SWDS questionnaire 
items and assessing the answers given by nurses
Table 2 shows the reliability of the SWDS questionnaire 
using two methods: Cronbach’s alpha and the ICC 
coefficient.

According to Table 2, the mean reliability scores using 
Cronbach’s alpha and ICC for the second part of the 
questionnaire (questions 7 to 17) were 0.920 and 0.856, 
respectively. For the third part (questions 19 to 26), the 
scores were 0.903 and 0.829, and for the fourth part, 
they were 0.985 and 0.971, respectively.

In terms of sleep satisfaction, 58.6% of nurses were 
somewhat or very dissatisfied with their sleep, 
while 41.5% were slightly dissatisfied. None of the 
nurses working shifts reported being completely 
satisfied with the amount or quality of their sleep. 
Additionally, 85.4% of shift workers experienced 

Table 1) Summary of nurses' demographic information by work shift 
 

Demographic factors Non-shift work N (%) Shift work N (%) 
Gender 
Man 13 (29.5) 5 (12.2) 
Female 31 (70.5) 36 (87.8) 
Age 
< 35 years 23 (54.6) 28 (68.2) 
36-45 years 20 (45.5) 12 (29.2) 
45 years< 1 (2.3) 1 (2.4) 
Mean age (standard deviation) 35.29 (6.16) 31.73 (6.8) 
Marital status 
Married  36 (81.8) 29 (70.7) 
Single 8 (18.2) 11 (26.8) 
divorced - 1 (2.4) 
Children 
Yes  34 (77.3) 27 (65.8) 
No 10 (22.7) 14 (34.1) 
Working shift days 
< 3 Days - 30 (73.1) 
3 Days <    - 8 (19.5) 
Shift work experience 
< 1 year - 10 (24.3) 
1-5 years -  18 (43.9) 
5 years< - 13 (31.7) 

 
  

Table 1. Summary of nurses’ demographic information by work shift
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moderate to severe drowsiness during work. 
Problems with sleep were common, with 76.4% 
of nurses reporting difficulty falling asleep, 70.7% 
having trouble maintaining continuous sleep at night, 
and 75.6% waking up too early and being unable to 
return to sleep.

Regarding health, about 30% of nurses felt that their 
sense of health upon waking had declined, and 34% 
perceived a decline in their physical and mental health. 
Additionally, 24% and 19% of nurses reported a slight 
decline in their sense of well-being upon waking and 
their physical and mental health, respectively. In the 
past month, 68.4% of nurses experienced the possibility 
of napping at work, 44% while driving, and 81% while 
commuting (not driving).

In terms of sleep quality, 46.4% of nurses were 
somewhat dissatisfied, 48.8% were slightly dissatisfied, 
and only 5% were completely satisfied with the quality 
of their sleep.

Table 2 shows the answers to the SWDS questionnaire.
The total number of shift work nurses who had at least 
one week off from shift work was only 9. About 45% of 
these nurses did not experience sleepiness during their 
break. Additionally, around 78% had no trouble falling 

asleep at bedtime, and approximately 78% did not have 
issues with staying asleep. Roughly 56% were satisfied 
with their sleep, and the same percentage (56%) rated 
their physical and mental performance as normal. 
About 34% did not experience delays in falling asleep 
at bedtime. 

Regarding the risk of SWD (Shift Work Disorder), 
approximately 54% of nurses were classified as high 
risk, while 46% were considered low risk.

WHO-5 Questionnaire
All 5 items of the WHO-5 questionnaire had good 
internal consistency using Cronbach’s alpha. The 
reliability score was 0.931 for all nurses and 0.921 
and 0.941 for shift work and non-shift work nurses, 
respectively. 

In Table 3, the answers of nurses for the WHO-5 
questionnaire are shown, separated by shift and non-
shift nurses.

Table 4 shows the mean score of the well-being of 
nurses based on shift type and gender.

In Table 5, WHO-5 scores are presented based on 
demographic information.

Table 2) Reliability results of questionnaire items 
 
 

Items Alpha coefficient ICC coefficient 
Q7. Overall amount of sleep 0.933 0.874 
Q8. Experience sleepiness 0.941 0.889 
Q9. Problem falling asleep at bedtime 0.832 0.712 
Q10. Problem staying asleep 0.947 0.899 
Q11. Problem with waking up too early and not being about to get back to 
sleep 

0.879 0.784 

Q12. Overall quality of sleep 0.930 0.869 
Q13. Sense of well-being during the time you were awake 0.825 0.702 
Q14. Physical and mental functioning during the time you were awake 0.923 0.857 
Q15. Doze off at work 0.970 0.942 
Q16. Doze off while driving after a non-standard shift 0.988 0.976 
Q17. Doze off while commuting (not driving) 0.956 0.916 
Q19. The overall amount of sleep During breaking from non-standard shifts 0.896 0.811 
Q20. Experience sleepiness during the awakening time During breaking 
from non-standard shifts 

0.937 0.882 

Q21. having a problem falling asleep at bedtime time During breaking from 
non-standard shifts 

0.857 0.750 

Q22. having a problem with staying asleep During breaking from non-
standard shifts 

0.778 0.636 

Q23. The overall quality of sleep During breaking from non-standard shifts 0.943 0.892 
Q24. physical and mental functioning during the awakening time During 
breaking from non-standard shifts 

0.889 0.800 

Q25. experiencing time delay in getting to sleep at bedtime During 
breaking from non-standard shifts 

0.944 0.895 

Q26. Doze off while driving after at least two days off from work 0.985 0.971 
 
  

Table 2. Reliability results of questionnaire items
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Table 2) Answers given by shift work nurses to the SWDS questionnaire 
 

Items N % 
Q7. Overall amount of sleep (N=41) 
Sufficient 0 0 
Slightly insufficient 17 41.5 
Somewhat insufficient 17 41.5 
Very insufficient 7 17.1 
Average score ± standard deviation 0.734 ± 2.75  
Q8. Experience sleepiness (N=41) 
None 6 14.6 
Mild 26 63.4 
Considerable 4 9.8 
Intense 5 12.2 
Average score ± standard deviation 0.843±2.19 
Q9. Problem falling asleep at bedtime (N=41) 
No problem 6 14.6 
Minor problem 27 65.9 
Considerable problem 5 12.2 
Serious problem 3 7.3 
Average score ± standard deviation 0.748±2.12 
Q10. Problem staying asleep (N=41) 
No problem 12 29.3 
Minor problem 23 56.1 
Considerable problem 3 7.3 
Serious problem 3 7.3 
Average score ± standard deviation 0.818±1.92 
Q11. Problem with waking up too early and not being about to get back to sleep (N=41) 
No problem 10 24.4 
Minor problem 24 58.5 
Considerable problem 3 7.3 
Serious problem 4 9.8 
Average score ± standard deviation 0.851±2.02 
Q12. Overall quality of sleep (N=41) 
Satisfactory 2 4.9 
Slightly unsatisfactory 20 48.8 
Somewhat unsatisfactory 12 29.3 
Very unsatisfactory 7 17.1 
Average score ± standard deviation 0.835±2.58 
Q13. Sense of well-being during the time you were awake (N=41) 
Normal 5 12.2 
Slightly decreased 24 58.5 
Somewhat decreased 8 19.5 
Very decreased 4 9.8 
Average score ± standard deviation 0.806±2.26 
Q14. Physical and mental functioning during the time you were awake (N=41) 
Normal 8 19.5 
Slightly decreased 19 46.3 
Somewhat decreased 11 26.8 
Very decreased 3 ٣/٧  
Average score ± standard deviation  0.851±2.21 
Q15. Doze off at work (N=41) 
Not at all 13 31.7 
Slight chance 22 53.7 
Moderate chance 2 4.9 
Highly likely 4 9.8 
Average score ± standard deviation 0.877±1.92 
Q16. Doze off while driving after a non-standard shift (N=41) 
Not at all 15 36.6 
Slight chance 13 31.7 
Moderate chance 3 7.3 
Highly likely 2 4.9 

Table 2. Answers given by shift work nurses to the SWDS questionnaire
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Figures 1 show the overall well-being based on the 
SWD risk.

DISCUSSION
This study aimed to assess the reliability of the SWDS 

questionnaire and its adoption in Iran. Additionally, we 
aimed to evaluate SWD among nurses and healthcare 
providers in a hospital in Iran, to use this questionnaire 
as an effective tool for SWD assessment to prevent 
shift-related disorders. The mean reliability scores 

Items N % 
Average score ± standard deviation 1.51±2.39 
Q17. Doze off while commuting (not driving) (N=41) 
Not at all 6 14.6 
Slight chance 13 31.7 
Moderate chance 12 29.3 
Highly likely 8 19.5 
Average score ± standard deviation 2.68 1.10 
Q26. Doze off while driving after at least two days off from work (N=41) 
Not at all 28 31.8 
Slight chance 3 3.4 
Moderate chance 1 1.1 
Highly likely 1 1.1 
Not applicable 8 9.1 
Average score ± standard deviation 1.97±1.62 

 
  

Table 2. Answers given by shift work nurses to the SWDS questionnaire

Table 3) Answers given by nurses to the WHO-5 questionnaire 
 

Items Shift work 
N (%) 

Non-shift work 
N (%) 

Q1. I have felt cheerful in good spirits 
All of the time 2 (4.9) 9 (20.5) 
Most of the time 11 (26.8) 15 (34.1) 
More than half the time 10 (24.4) 10 (22.7) 
Less than half the time 12 (29.3) 4 (9.1) 
Some of the time 5 (12.2) 4 (9.1) 
At no time 1 (2.4) 2 (4.5) 
Q2. I have felt calm and relaxed 
All of the time 2 (4.9) 9 (20.5) 
Most of the time 7 (17.1) 8 (18.2) 
More than half the time 16 (39) 16 (36.4) 
Less than half the time 11 (26.8) 4 (9.1) 
Some of the time 4 (9.8) 6 (13.6) 
At no time 1 (2.4) 1 (2.3) 
Q3. I have felt active and vigorous. 
All of the time 9 (20.5) 7 (15.9) 
Most of the time 9 (22) 9 (20.5) 
More than half the time 10 (24.4) 14 (31.8) 
Less than half the time 12 (29.3) 9 (20.5) 
Some of the time 6 (14.6) 4 (9.1) 
At no time 2 (4.9) 1 (2.3) 
Q4. woke up feeling fresh and rested 
All of the time 0 12 (27.3) 
Most of the time 7 (17.1) 13 (29.5) 
More than half the time 13 (31.7) 7 (15.9) 
Less than half the time 14 (34.1) 7 (15.9) 
Some of the time 6 (14.6) 4 (9.1) 
At no time 1 (2.4) 1 (2.3) 
Q5. My daily life has been filled with things that interest me 
All of the time 1 (2.4) 7 (15.9) 
Most of the time 6 (14.6) 9 (20.5) 
More than half the time 13 (31.7) 19 (43.2) 
Less than half the time 14 (34.1) 5 (11.4) 
Some of the time 5 (12.2) 3 (6.8) 
At no time 2 (4.9) 1 (2.3) 

 
  

Table 3. Answers given by nurses to the WHO-5 questionnaire
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for the SWDS questionnaire were as follows: for the 
second part (questions 7 to 17], Cronbach’s alpha 
was 0.920 and the ICC was 0.856; for the third part 
(questions 19 to 26], Cronbach’s alpha was 0.903 and 
the ICC was 0.829; and for the fourth part, Cronbach’s 
alpha was 0.985 and the ICC was 0.971. In the study 
by Nena et al., the reliability for the second and third 

Table 4) the mean score of the well-being of nurses based on shift type and gender 
 

Mean score 
 
                            Shift type and gender 

Shift work nurses  
N (±) 

Non-shift work nurses  
N (±) 

Men Women Men Women 
Overall score range is ranged from 0-25 14.4 (4.61) 12.8 (5.06) 20.23 (5.44) 14.51 (5.43) 

 
  Table 5) WHO-5 scores based on demographic information and shift type 
 
 

Demographic factors WHO final score 
Shift work nurse N (±) Non-shift work nurse N (±) 

Age  
< 35 years 12.57 (5.13) 16.04 (5.89) 
36-45 years  13.91 (4.90) 15.95 (6.04) 
45 years< 14 25 
Marital status  
Married 12.20 (5.10) 15.91 (6.29) 
Single 15 (4.49) 17.5 (4.40) 
Divorced 14 - 
Children  
Yes 12.37 (4.65) 15.97 (6.48) 
No 14.21 (5.53) 17 (4.02) 
Working shift days  
< 3 Days 12.60 (4.84) - 
3 Days < 14.62(5.55) - 
Shift work experience  
< 1 year 13 (6.25) - 
1-5 years 13.88 (4.57) - 
5 years< 11.76 (4.58) - 

 

Table 4. the mean score of the well-being of nurses based on shift type and gender

Table 5. WHO-5 scores based on demographic information and shift type

 

Figure 1: Overall well-being based on type of SWD risk (low or high) 
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parts of the SWDS questionnaire was reported as 0.874 
and 0.897, respectively. In Barger et al.’s study, the 
sensitivity and specificity of the questionnaire were 
0.74 and 0.82, respectively [5, 22]. Regarding the risk 
of SWD, approximately 54% of nurses were classified 
as high risk, while 46% were at low risk. In the studies 
by Wen, Booker, and Barger, 68%, 23.7%, and 36% of 

Figure 1. Overall well-being based on type of SWD risk (low or high)
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participants were identified as high risk, respectively 
[5, 6, 23]. In this study, about 59% of shift work nurses 
reported being “somewhat” or “completely” dissatisfied 
with their sleep, while 41.5% were slightly dissatisfied, 
and none were completely satisfied. Additionally, 22% 
reported suffering from significant to intense sleepiness.
Problems with sleep were prevalent: 19.5%, 14.6%, 
and 17.1% of nurses experienced considerable to 
serious issues with falling asleep at bedtime, staying 
asleep, and waking up too early without being able to 
return to sleep, respectively. Furthermore, 46.4% of 
nurses expressed some level of dissatisfaction with 
the quality of their sleep, with only 4.9% reporting 
complete satisfaction.

In Barger’s and Nena’s studies, 70% and 58.2% 
of participants were dissatisfied with their sleep, 
respectively. Sleepiness affected 60% and 37.7% of 
participants. In Barger’s study, 50%, 51%, and 53% 
reported problems with falling asleep, staying asleep, 
and waking up too early, while Nena’s study reported 
31.4%, 28.4%, and 35.1%, respectively. Additionally, 
65.4% and 40.2% were dissatisfied with the quality of 
their sleep in those studies [5, 22]. One notable finding 
was that the number of single and divorced nurses 
was higher among those who experienced shift work, 
which may be a side effect of this work pattern. We 
found a significant relationship between gender and 
marital status with shift work, but no correlations were 
observed between other demographic factors and shift 
versus non-shift work.

In terms of overall well-being, 29% of shift workers 
reported that their physical and mental health had 
somewhat decreased, while 34% reported a significant 
decrease. In Barger’s study, these figures were 49% and 
38.5%, respectively; and in Nena’s study, they were 
48% and 28% [5, 22]. In our study, no correlation was 
found between caffeine consumption, education level, 
or annual income and SWDS. However, in the studies 
by Booker and Wen, significant relationships were 
identified between the consumption of alcohol and 
caffeinated beverages with SWD, which contradicts 
our findings [5, 17].

There was a significant relationship between BMI 
and the risk of SWD. In this study, 41% of nurses 
who worked less than 3 days a week of shift work 
were classified as low risk for SWD, while only about 
5% of those working more than 3 days a week were 
considered low risk. Additionally, 39% of nurses with 
over one year of shift work experience were classified 

as high risk for SWD. In the study by Nena et al., a 
significant relationship was found between SWD and 
both the number of days and years of shift work, which 
contrasts with the findings of the present study [22]. This 
discrepancy may be due to the specific demographic 
characteristics of our sample. Additionally, the 
management practices and working conditions in the 
hospital we studied in Iran might differ from those in 
previous studies, possibly explaining the variation in 
findings. Cultural differences and the structure of shift 
work in the country could influence these results.

Other findings indicated a significant relationship 
between age and various factors: sleepiness during work 
shifts, difficulty sleeping at night, staying asleep during 
sleep time, napping at work, and napping while driving 
in women. Additionally, marital status was associated 
with staying asleep during sleep time, waking up too 
early and being unable to return to sleep, overall sleep 
quality, feelings of health and well-being, and napping 
at work or while driving in women. Moreover, having 
children was linked to staying asleep, waking up too 
early, overall sleep quality, well-being, and napping at 
work in women. The number of days worked in shifts 
correlated with waking up too early and being unable 
to return to sleep, overall sleep quality, and total sleep 
amount. Finally, work experience in non-standard shifts 
was related to difficulty sleeping at night, overall sleep 
quality, well-being, physical and mental functioning, 
and the possibility of napping at work and while 
commuting.

Other findings of the study showed a significant 
relationship between people’s well-being and gender, 
between age and sleepiness during work shifts, 
difficulty sleeping at night, staying asleep during sleep 
time, napping at work, and napping while driving in 
women. It was also demonstrated that there were 
significant relationships between gender and well-
being, between marital status and staying asleep during 
sleep time, waking up too early and not being able to 
go back to sleep, overall quality of sleep, feelings of 
health and well-being, physical and mental health, 
napping at work, napping while driving, and napping 
while returning from work in women. There were also 
relationships between having children and staying 
asleep, waking up too early and not being able to go 
back to sleep, overall sleep quality, well-being, and 
napping at work in women. Additionally, relationships 
were observed between the number of days of work 
shifts and waking up too early and not being able to 
go back to sleep, overall quality of sleep, total amount 
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of sleep, and finally between work experience in non-
standard shift work and difficulty sleeping at night, 
overall quality of sleep, well-being, physical and 
mental function, the possibility of napping at work, and 
the possibility of napping while commuting.

Based on the t-test, we found a significant relationship 
between the final score of WHO questionnaires and 
having at least a one-week break from working non-
standard shifts in the past year (third part). Therefore, it 
is suggested to all organizations and employers to pay 
considerable attention to the issue of rest and breaks 
from working non-standard shifts for a short period.

This study makes a significant contribution to validate 
the SWDS for use in an Iranian healthcare setting, 
providing an adopted tool for assessing shift work 
disorders among nurses. The findings offer practical 
insights into the prevalence of SWD and its impact 
on nurses’ well-being, highlighting key demographic 
factors such as age, marital status, and gender, which 
correlate with sleep disturbances and overall health. 
These insights can inform hospital administration 
and occupational health policies aimed at improving 
working conditions for shift workers.

Among the limitations of this study are the difficult 
access to nurses, low cooperation of nurses in 
completing questionnaires, and issues due to Covid-19. 
Another limitation was the lack of evaluation of the 
relationship and impact of shift work on productivity 
and job performance, so we recommend using 
other questionnaires related to shift work and job 
productivity and examining the relationship between 
them in future studies. A potential limitation of this 
study was the difficulty in generalizing the results due 
to the demographic and occupational heterogeneity 
of the participants. Differences in factors such as 
work experience, marital status, and other personal 
characteristics may influence the findings. Future 
research with larger and more homogeneous samples 
is recommended to validate and expand the findings of 
the current study.

CONCLUSION
This study assessed the correlation between the risk 
of shift work disorder (SWD) and the mental health 
and well-being of nurses in an Iranian hospital. Our 
findings indicate that the risk of SWD significantly 
impacts overall well-being, highlighting the necessity 
of addressing this issue in healthcare settings. Notably, 
nurses who took a break from non-standard shift work 

for at least one week in the past year reported improved 
well-being scores, underscoring the importance of 
incorporating regular occupational leave and job breaks 
into work schedules. Moreover, we observed that the 
Shift Work Disorder Screening (SWDS) questionnaire 
exhibited high reliability in predicting the risk of SWD, 
making it a valuable tool for evaluating potential 
adverse effects of SWD on health, safety, and overall 
functioning in the workplace.

However, we acknowledge that the conclusions drawn 
from this study are influenced by several limitations, 
including the demographic heterogeneity of our 
sample and the cross-sectional nature of our analysis, 
which restricts causal inferences. Future research with 
larger, more homogeneous samples and longitudinal 
designs is recommended to further explore the intricate 
relationship between shift work and well-being. In 
light of our findings, we urge hospital administrators 
and policymakers to prioritize the assessment and 
management of shift work-related health issues, 
particularly through the implementation of structured 
rest periods and the utilization of reliable screening 
tools like the SWDS. This proactive approach could 
enhance the well-being of healthcare providers and 
improve overall workplace safety and productivity.
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