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Abstract  
Background and Objective: Sleep disorder and fatigue are common among health care workers (HCWs) and negative-

ly affect their quality of life and caregiving to the patients. Early diagnosis and rapid modification of causative factors 

might prevent the potential disastrous results of these problems on personal and population health. This study aimed to 

evaluate the state of sleep and fatigue among HCWs of hospitals affiliated to Mazandaran University of Medical Sci-

ences, Iran, and their related factors. 

Materials and Methods: This cross-sectional study was conducted from September 2014 to December 2014 among 

HCWs at hospitals of Mazandaran University of Medical Sciences. Demographic data, medical history, and occupation-

al shift information were recorded. Sleep quality was assessed by the valid and reliable Persian versions of Insomnia 

Severity Index (ISI) and Pittsburgh Sleep Quality Index (PSQI). Fatigue was evaluated by valid and reliable Persian 

version of Fatigue Severity Scale (FSS). Statistical analysis was performed using SPSS software. 

Results: 595 HCWs participated in the study. According to ISI, 48.4% of HCWs experienced subthreshold insomnia, 

25.4% were affected by moderate, and 5.0% by severe clinical insomnia. PSQI indicated poor sleep quality in 79.8% of 

the participants. 71.6% of HCWs had FSS of 4 or more, which was correlated to gender, age, and sleep quality. Correla-

tion of sleep quality components with participants’ shift characteristics was also investigated. 

Conclusion: Sleep disorders and fatigue are common in HCWs of university hospitals. Correction of certain modifiable 

factors can reduce negative consequences of sleep disorders and fatigue in HCWs. 

© 2020 Tehran University of Medical Sciences. All rights reserved. 
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Introduction

1
 

Sleep problem is a common complaint among 

health care workers (HCWs) and can adversely 

affect their productivity and quality of life (1). 

Shift work is an essential component of contem-

porary society, but displacement of work hours to 

sleep time and vice versa interferes with the cir-

cadian rhythm and homeostatic regulation of sleep 

and causes sleep-wake disturbance in many night-

shift workers (2). According to the international 

classification of sleep disorders, following criteria 

have been set to diagnose shift work sleep disor-

der (SWSD): “1. complaints of insomnia or ex-
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cessive sleepiness temporarily associated with a 

recurring work schedule that overlaps the usual 

time for sleep, 2. symptoms must be associated 

with the work schedule for at least one month,  

3. evidence that the circadian and sleep-time 

misalignment were present for ≥ 7 days using 

sleep log or actigraphic recording, and 4. the sleep 

disturbance cannot be explained by another sleep, 

medical, neurological, or mental disorder, or the 

result of medication or substance abuse” (3, 4). 

SWSD commonly associates with fatigue, cogni-

tive impairment, accidents, injuries, and many 

other health problems (5). The resultant negative 

effects also reduce the standards of caregiving to 

the patients (6). In order to evaluate current state, 

in this study we have used a comprehensive com-

bination of standard sleep disorder and fatigue 

questionnaires to investigate the sleep and fatigue 
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state of HCWs in our university hospitals. We 

also assessed the related factors which might help 

in planning for preventive interventions. 

Materials and Methods 

This cross-sectional study was conducted from 

September 2014 to December 2014. The target 

group was HCWs of all university hospitals affili-

ated to Mazandaran University of Medical Sci-

ences located in Sari, the center of Mazandaran 

Province, Iran. The study was approved by the 

Review Board of Mazandaran University of Med-

ical Sciences. The inclusion criterion consisted of 

hospital staffs who had a constant shift working 

schedule during at least the last one year. Shift 

work was defined as working for at least two 

shifts a day or having night shifts. The exclusion 

criteria were determined as known psychiatric 

diseases, alcohol or illegal drug abuse, and caf-

feine overuse (more than 8 cups of coffee or 16 

cups of tea per day). 

Procedure: The questionnaires were distribut-

ed to hospital wards and were collected by the 

head nurse of each ward after two weeks. The 

questionnaires were completed anonymously by 

nurses, midwives, operation room technicians, 

patient care technicians, and unskilled workers . 

Measures: The first part of the questionnaire 

evaluated demographic data, habits, medical his-

tory, drug history, weight, height, data of routine 

work shifts, and daily work hours. In order to in-

vestigate sleep quality, the valid and reliable Per-

sian versions of Insomnia Severity Index (ISI)  

(7, 8) and Pittsburgh Sleep Quality Index (PSQI) 

(9, 10) were used. Fatigue was also assessed by 

valid and reliable Persian version of Fatigue Se-

verity Scale (FSS) (11, 12). The ISI is a 7-item 

questionnaire with a total score of 0 to 28 (13). 

The score ranges of 0-7, 8-14, 15-21, and 22-28 

were interpreted as no clinically significant  

insomnia, subthreshold insomnia, moderate  

clinical insomnia, and severe clinical insomnia,  

respectively (7). 

PSQI is an efficient instrument which measures 

the quality and patterns of sleep through seven do-

mains including subjective sleep quality, sleep la-

tency, sleep duration, habitual sleep efficiency, 

sleep disturbances, use of sleep medication, and 

daytime dysfunction over the last month. The score 

range for each domain is from 0 to 3 and a total 

score of 5 or more suggests a “poor” sleeper (9). 

FSS is a 9-item scale that determines fatigue 

degree and its negative influence on daily activi-

ties. The components are scored on a 7-point scale 

with 1 meaning strongly disagree and 7 represent-

ing strongly agree. The raw score ranges from 9 to 

63 and to calculate final score, total score is di-

vided by question numbers. Final score of 4 or 

more suggests suffering from fatigue (11). 

Data analysis: Statistical analysis was per-

formed using SPSS software (version 22, IBM 

Corporation, Armonk, NY, USA). Continuous 

variables were presented as mean ± standard devi-

ation (SD). Qualitative variables were reported as 

number and percentage. Independent samples  

t-test, chi-square test, Mann-Whitney U test, and 

one-way analysis of variance (ANOVA) were used. 

Level of significance was defined as P ≤ 0.05. 

Results 

595 hospital shift workers filled the question-

naires. The characteristics of the participants are 

summarized in table 1. 

 
Table 1. General characteristics of the study participants 
Characteristics Category Mean ± SD 

Age (year) 32.5 ± 7.2 

Night shift per month 7.0 ± 2.9 

 Number (%) 

Smoker  5 (0.8) 

Gender Male 126 (21.1) 

 Female 469 (78.9) 

Marital status Single 160 (26.9) 

 Married 435 (73.1) 

BMI (kg/m2) Underweight 19 (3.4) 

Normal 305 (55.0) 

Overweight 193 (34.8) 

Obese 38 (6.8) 

Daily work 

hours  

1-7 218 (37.5) 

8-15 362 (62.2) 

> 15 2 (0.3) 

Job  Unskilled workers 24 (4.0) 

Patient care technicians 54 (9.1) 

Nurse 481 (81.0) 

Midwife 9 (1.5) 

OR technician 26 (4.4) 

Shift time Morning 519 (88.0) 

Afternoon 417 (70.7) 

Night 454 (76.7) 

Wards OR 48 (8.1) 

Burn & graft 48 (8.1) 

Psychiatry 54 (9.1) 

Pediatrics 58 (9.7) 

Emergency department 59 (9.9) 

Internal 85 (14.3) 

Surgery 114 (19.2) 

Special care units 129 (21.7) 

Pattern of night shift Regular 201 (45.2) 

 Irregular 244 (54.8) 
SD: Standard deviation; BMI: Body mass index; OR: Operation room 
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57.9% of the participants reported a somatic 

disorder including gastroesophageal reflux disease 

(GERD) (n = 82, 13.8%), arthritic disorder  

(n = 62, 10.4%), premenstrual syndrome (n = 58, 

9.7%), gastrointestinal (GI) problem (n = 35, 

5.9%), thyroid disorder (n = 26, 4.4%), diabetes 

mellitus (DM) (n = 15, 2.5%), hypertension 

(HTN) (n = 15, 2.5%), discopathy (n = 14, 2.4%), 

migraine (n = 11, 1.8%), cardiac problem (n = 10, 

1.7%), pulmonary disorder (n = 9, 1.5%), cancer 

(n = 3, 0.5%), benign prostatic hyperplasia (BPH) 

(n = 2, 0.3%), epilepsy (n = 2, 0.3%), and multiple 

sclerosis (MS) (n = 1, 0.2%). 

ISI results showed that 21.2% of the partici-

pants had no clinically significant insomnia, 48.4% 

experienced subthreshold insomnia, 25.4% were 

affected by moderate clinical insomnia, and 5.0% 

by severe clinical insomnia. ISI was significantly 

lower in HCWs with regular shifts (P = 0.006) and 

had a proportionate correlation with body mass 

index (BMI) increase as the most workers with 

severe clinical insomnia were in the obese group  

(P = 0.040). We could not find any significant cor-

relation between ISI and sex, age, marital status, 

daily work hours, working at wards, and night shift 

numbers. Although it was not significant, patient 

care technicians and unskilled workers experienced 

clinical insomnia more frequently (Table 2). 

Using PSQI, only 20.2% of HCWs had good 

sleep quality (Table 3). Poor sleep quality based 

on PSQ score showed a substantial concomitance 

with female sex (P = 0.060) and night shifts per 

month (P = 0.090). The score also had a non-

statistically significant increase with longer work 

hours, obesity, and among patient care techni-

cians. (P = 0.530, P = 0.260, and P = 0.210 for 

daily work hours, age, BMI, and pattern of night 

shift work, respectively). The detailed compo-

nents of PSQI are shown in table 4. 

High PSQ1 score as a marker of subjective 

sleep quality was significantly correlated to female 

sex, married state, and 30-39 years of age. There 

was an increasing trend of score in participants 

with higher BMI, daily work hours, night shift 

numbers, and also in patient care technicians. The 

mean sleep latency (PSQ2) score was 1.35 ± 1.00. 

Sleep latency had no significant correlation with 

any of the investigated factors, but it was higher in 

participants with single state, longer work hours, 

and among patient care technicians. Sleep duration 

(PSQ3) was significantly shorter in women, patient 

care technicians, and those with higher work hours. 

The score increased with increment in age, BMI, 

and night shift numbers. Habitual sleep efficiency 

(PSQ4) showed significantly higher score in single 

participants and those with obesity and 8-11 night 

shifts per month. However, those with longer work 

hours and irregular shifts also had poorer sleep ef-

ficiency. Sleep disturbances (PSQ5) were signifi-

cantly higher in the participants with obesity and 

longer work hours and according to job, they were 

highest in unskilled workers and patient care tech-

nicians. 18.4% of the participants reported the use 

of sleeping medications. 
 

Table 2. Association of insomnia severity in terms of Insomnia Severity Index (ISI) with characteristics of the participants 

Variable    Category 
No clinically  

significant insomnia 

Subthreshold 

insomnia 

Clinical insomnia 

(moderate severity) 

Clinical insomnia 

(severe) 
P-value 

Gender  Male 33 (26.4) 57 (45.6) 29 (23.2) 6 (4.8) 0.470 

Female 93 (19.9) 229 (49.0) 121 (25.9) 24 (5.1)  

Age (year) < 30 63 (26.1) 112 (46.5) 54 (22.4) 12 (5.0) 

0.070 
30-39 35 (14.9) 125 (53.2) 64 (27.2) 11 (4.7) 

40-49 25 (25.8) 39 (40.2) 28 (28.9) 5 (5.2) 

≥ 50 2 (11.8) 10 (58.8) 3 (17.6) 2 (11.8) 

BMI (kg/m2) Underweight 7 (36.8) 9 (47.4) 3 (15.8) 0 

0.040 
Normal 67 (22.0) 151 (49.5) 79 (25.9) 8 (2.6) 

Overweight 35 (18.1) 92 (47.7) 50 (25.9) 16 (8.3) 

Obese 5 (13.2) 16 (42.1) 13 (34.2) 4 (10.5) 

Night shift 

per month 

< 4 11 (24.4) 26 (57.8) 5 (11.1) 3 (6.7) 

0.160 
4-7 45 (21.1) 103 (48.4) 55 (25.8) 10 (4.7) 

8-11 29 (17.5) 74 (44.6) 55 (33.1) 8 (4.8) 

≥ 12 6 (24.0) 12 (48.0) 4 (16.0) 3 (12.0) 

Night shift 

pattern 

Regular 53 (26.4) 89 (44.3) 47 (23.4) 12 (6.0)  

Irregular 33 (13.5) 126 (51.6) 73 (29.9)  12 (4.9) 0.006 
Data are presented as number (%) 
BMI: Body mass index 
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Table 3. Association of sleep quality in terms of Pittsburgh Sleep Quality Index (PSQI) score  

with characteristics of participants 
Variable Category Good sleep quality Poor Sleep Quality P-value 

Gender Male 32 (25.6) 93 (74.4) 0.060 

 Female 88 (18.8) 379 (81.2)  

Age (year) < 30 54 (22.4) 187 (77.6) 0.120 

30-39 38 (16.2) 197 (83.8) 

40-49 25 (25.8) 72 (74.2) 

≥ 50 2 (11.8) 15 (88.2) 

BMI (kg/m2) Underweight 4 (21.1) 15 (78.9) 0.260 

Normal 64 (21.0) 241 (79.0) 

Overweight 42 (21.8) 151 (78.2) 

Obese 3 (7.9) 35 (92.1) 

Daily work hours 1-7 48 (22.0) 170 (78.0) 0.530 

8-15 69 (19.1) 293 (80.9) 

> 15 0 2 (100) 

Night shift per month < 4 13 (28.9) 32 (71.1) 0.090 

4-7 44 (20.7) 169 (79.3) 

8-11 24 (14.5) 142 (85.5) 

≥ 12 3 (12.0) 22 (88.0) 

Pattern of night shift Regular 36 (17.9) 165 (82.1) 0.440 

 Irregular 46 (18.9) 198 (81.1)  
Data are presented as number (%) 
BMI: Body mass index 

 

Taking medication had a significant correlation 

with age (41.2% of participants of ≥ 50 years old), 

but was more common in those with higher BMI, 

more night shifts, unskilled workers, and patient 

care technicians. Daytime dysfunction score 

(PSQ7) was significantly higher in women. Partic-

ipants with higher BMI and night shift numbers 

also showed higher scores in PSQ7. 

ISI score had a moderate correlation with PSQI 

score (Pearson correlation: 0.43, P ≤ 0.001). The 

mean FSS was 4.7 ± 2.4. 71.6% of participants 

had the FSS of 4 or more. FSS ≥ 4 had a signifi-

cant correlation with female gender (P = 0.001), 

age of 30-39 years (P = 0.020), clinical insomnia 

based on ISI (P < 0.001), poor subjective sleep 

quality and sleep latency (P < 0.001), habitual 

sleep efficiency (P = 0.040), sleep disturbance  

(P = 0.010), use of sleep medication (P = 0.020), 

daytime dysfunction (P < 0.001), and poor sleep 

quality based on PSQ (P < 0.001). It also had a 

substantial correlation with working in night shifts  

(P < 0.010), sleep duration (P = 0.060), and irreg-

ular night shifts (P = 0.070). 

Discussion 

Poor sleep quality among HCWs is a critical 

issue which affects their quality of life and care-

giving to patients. The present study showed a 

high prevalence of sleep disturbance and fatigue 

among HCWs of four university hospitals using 

standard sleep and fatigue questionnaires. SWSD 

has been reported in 32.4%-72.0% of HCWs us-

ing different assessment methods (1, 2, 14, 15). In 

our study, clinical and subclinical insomnia were 

detected by ISI in 30.4% and 48.4% of HCWs, 

respectively, and 79.8% of the participants expe-

rienced poor sleep quality based on PSQI which 

are slightly higher than similar studies. 

Sleep and physical characteristics: Investiga-

tion by PSQI showed that female HCWs had a 

poorer subjective sleep quality, shorter sleep dura-

tion, and more severe daytime dysfunction. There 

are reports of increased prevalence of sleep prob-

lems in women (1, 16, 17). Moreover, previous 

studies have indicated that excessive daytime 

sleepiness (EDS), which is a serious concern in 

HCWs, is more common among female workers 

(15, 17). According to high number of women 

working as nurses, the significance of prevention of 

sleep disorder in HCWs cannot be overemphasized. 

Many studies have confirmed the role of short 

sleep duration in incidence of obesity (18-20).  
 

Table 4. Components of Pittsburgh Sleep Quality Index (PSQI) in participants 
PSQ  

components 

Subjective 

sleep quality 
Sleep latency 

Sleep  

duration 

Sleep  

efficiency 

Sleep  

disturbance 

Sleeping  

medications 

Daytime 

dysfunction 

Value 1.76 ± 0.70 1.35 ± 1.00 1.40 ± 1.00 0.40 (0-3) 1.05 ± 0.60 0.30 (0-3) 0.85 (0-3) 
Data are presented as mean ± standard deviation (SD) and mean (range) 
PSQ: Pittsburgh Sleep Quality 
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Also obesity results in many comorbidities that 

can disrupt sleep (21). In this study, 41.6% of the 

participants had a higher than normal BMI, while 

higher BMI was correlated with habitual sleep 

efficiency and sleep disturbances. Rahe et al. in a 

similar study on population-based adults have re-

ported a significant association of poor sleep qual-

ity assessed by PSQI with general obesity, which 

more affected sleep latency, sleep disturbances, 

and daytime dysfunction (22). It has been shown 

that low sleep efficiency causes selective depriva-

tion of stage N3 sleep that leads to abdominal 

obesity through mechanisms mediated by auto-

nomic nervous system (ANS) and hypothalamic-

pituitary-adrenal axis (HPA axis) (21). Moreover, 

obesity may cause or exacerbate obstructive sleep 

apnea (OSA), depression, asthma, osteoarthritis, 

and GERD, which can potentially play a role in 

sleep disturbance (21, 23-25). 25.7% of our pa-

tients were affected by these disorders with the 

possible cause and effect role on poor sleep quality. 

Sleep and work characteristics: Our findings 

showed that increase in night shift numbers was 

significantly associated with lower habitual sleep 

efficiency. Moreover, longer work hours were 

correlated with decreased sleep duration and in-

creased sleep disturbances. Previous studies have 

shown that higher number of night shifts and 

longer duration of working hours (> 12 hours) 

have significant association with SWSD (26-29). 

Night shifts lead to shorter duration of total sleep 

time and cause the greatest detrimental effect in 

comparison to morning and evening shift sched-

ules (27, 30). The speed of shift rotation is also 

important. It has been shown that slowly-rotating 

shifts defined as at least 3 weeks per shift schedule 

have the least negative effect on sleep duration (30).  

In our study, HCWs with regular distribution 

of night shifts had better sleep state based on ISI. 

We could not find any role for working ward and 

job type in sleep state of the participants. Thus, 

based on current and previous evidence, a stand-

ard shift schedule to reduce the possibility of 

sleep disorders should at least contain low num-

ber, regular, slowly-rotating night shifts and short 

duration working hours.  

Fatigue in HCWs: More than two-third of our 

participants reported substantial fatigue that was 

strongly associated with poor sleep quality as-

sessed by both ISI and PSQI. The most significant 

correlation was found with sleep latency and day-

time dysfunction. Fatigue affects greater than half 

of HCWs and decreases their efficiency with the 

possibility of inaccuracy and serious faults (31). 

Our findings showed that fatigue was more com-

mon in female HCWs and those with 30-39 years 

of age. Previous studies did not show a tendency 

toward lower resistance to fatigue in female 

workers or specific range of age (32). A possible 

reason for our finding is that FSS significantly 

correlates with depressive symptomatology (33), 

and depression is a common disorder in young 

women with critical jobs (34). We did not investi-

gate the psychiatric well-being of our participants 

by standard questionnaires which can affect fa-

tigue state as an intervening factor. According to 

work characteristics, effect of shift duration on 

fatigue and function is controversial. Some studies 

reported favorable outcome of personnel and pa-

tients’ safety in short duration shifts while others 

did not find any correlation (31, 35-37). We could 

not find any significant correlation between work 

hours and fatigue, but the association of fatigue 

with night shifts and irregular shift distribution 

was closely meaningful. 
This study had some limitations. First of all, 

investigations of all factors which can affect sleep 
and fatigue state was not possible in this study 
even by using standard questionnaires. Thus, 
more detailed studies are needed to address relat-
ed risk factors more precisely. The second limita-
tion is that self-report questionnaires, as we used 
in this study, might lead to incomplete or incorrect 
findings that can negatively affect the results. Fi-
nally, comparison of sleep and fatigue state in two 
similar groups of participants with and without shift 
works was not possible in this study because of 
small number of HCWs without shift work. Howev-
er, it seems that conducting case-control studies can 
result in more valuable findings in this regard. 

Conclusion 

Sleep disorders and fatigue are underestimated 

but seriously common findings in HCWs in uni-

versity hospitals. These problems might lead to 

severe health problems in HCWs and also can 

seriously affect quality of caregiving to patients. 

Thus, periodic screening to find these disorders is 

necessary for all HCWs particularly more vulner-

able persons and should be followed by prompt 

intervention to modify causative factors and im-

prove sleep quality. Furthermore, due to important 

intervening role of shift schedule, preventive pro-

cedures such as evidence-based shift system de-
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signs and training programs on sleep and working 

hours should be institutionalized in organizations 

with shift workers. 
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