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Abstract  
Background and Objective: Night work causes disorder in the sleep-wake cycle followed by physiological and 

psychological consequences. This study aimed to investigate the effects of shift work on mental health and sleep prob-

lems among workers of one gas refinery in Iran. 

Materials and Methods: This study was a descriptive, type ex post facto study. The sample consisted of shift and 

day workers of one gas refinery in Iran. A total of 255 workers were selected from the refinery by purposive sampling 

(126 day workers and 125 shift workers) and were evaluated using scl-90-R, Pittsburgh Sleep Quality Index, and demo-

graphic questionnaires. Data were analyzed through SPSS using t-test, one-way ANOVA, and regression methods. 

Results: The findings suggested that there is no significant difference between shift workers and day workers in 

terms of mental health (M = 0.38 in day workers vs. M = 0.40 in day workers). There was a non-significant difference 

between shift workers and day workers in terms of sleep problems (M = 5.43 in day workers vs. M = 6.33 in shift work-

ers); however, the differences between two groups in sleep latency and sleep efficacy were significant. The findings 

also suggested that marital status and place of residence of workers have no significant effect on sleep problems or their 

mental health. 

Conclusion: It seems that although sleep problems are more common in shift workers than in day workers, there 

were no significant psychological problems between these groups in our sample. 

© 2017 Tehran University of Medical Sciences. All rights reserved. 
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Introduction

1
 

Governments and businesses whose permanent 

activity is vital are forced to regulate shift work 

such as morning, afternoon, and night shifts, or 

12-hour shifts. In America, shift work refers to a 

work time from 7 to 21 hours per day (1). Accord-
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ing to Koji (1), shift work is a work starting be-

fore 6 A.M. or after 6 P.M. Night work causes 

disorder in the sleep-wake cycle followed by 

physiological and psychological consequences. 

Night workers are not able to sleep during the day 

due to daylight and daily tasks (2).  

Gerber et al. showed that police officers on 

shift work reported more sleep problems (35.0% 

vs. 26.3%). Their results also showed that the 

number of accidents caused by insomnia was sig-
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nificantly higher among shift workers (2). Experts 

suggest that increasing the rest time between 

shifts may improve sleep quality, enhance self-

perceived health, and reduce the risk of cardiovas-

cular diseases (2, 3). Considering the fact that 

shift work can seriously harm physical and mental 

health of employees, examination of the employ-

ees of any specific industry would help develop 

proper programs to prevent any further damages 

caused by shift work. Although modern society 

requires work with several shifts, employees are 

exposed to high stress jobs, and there are a few 

studies in Iran on psychological health and sleep 

hygiene of shift workers. Research shows that 

nearly 82% of gas refinery workers complain of 

inadequate sleep due to a negative effect on cog-

nitive performance, such as logical reasoning and 

working memory (4).  

In another research, Drake et al. investigated 

the prevalence of sleep disorder caused by shift 

work among 2570 employees living in Detroit, 

United States, and showed a prevalence as high as 

10%. They also showed that people who suffer 

from this disorder are at higher risk for health 

problems and behavioral disorders (5).  

Ohayon et al. also divided psychiatric hospital 

staff into three groups of day workers: Morning, 

evening, and night shift workers and rotation shift 

workers. They showed that rotational group had 

more sleep problems compared with day workers. 

Shift workers had shorter sleep, but the difference 

of sleep duration between the shifts was not as 

specific and certain as rotational day group. A 

large number of rotational shift workers had 

greater sleep problems and shorter sleep while 

transferring to morning shift (3). One of the con-

sequences of shift work is daytime sleepiness sub-

jecting the workers to mistakes or accidents relat-

ed to the work.  

Sahraian et al. in a cross-sectional study 

among 128 residents of Shiraz University of 

Medical Sciences showed that there was a signif-

icant association between sleep deprivation and 

general health status of the residents. There was 

also a relationship between the numbers of work-

ing shifts in a week and general health status 

(based on GHQ questionnaire) (6). The study of 

mental health of workers in gas refining compa-

ny of Tabriz showed that shift workers had high-

er mean in obsession, physicalizing, interperson-

al sensitivity, hostility, and paranoid compared 

with day workers. The difference was statistical-

ly significant for obsession (7).  

However, not all studies have demonstrated 

the difference between shift workers and non-

shift workers. Lavie et al. indicated that there is a 

process of natural selection among shift workers, 

those who have difficulty in coping with shift 

work are transferred to day work (8). Among 

female hospital employees, Lajoie found no suf-

ficient evidence for the association between 

sleep problems and metabolic syndrome due to 

rotating shifts (9). It seems that shift workers of 

gas industries expose to a higher risk of negative 

effects from sleep problems, but they have been 

less studied. Thus, the aim of this research was to 

study the psychological health effects of shift 

work and sleep hygiene among the staff of a re-

finery in Iran. 

Materials and Methods 

This study was a descriptive type ex post facto 
study. The sample consisted of official shift 
workers and day workers of one gas refinery in 
Iran. The sample size was 226, but we added 30 
additional participants to reduce the sampling er-
ror and missing data. Using purposive sampling, 
255 employees of the refinery (126 day worker 
and 125 shift workers) completed the question-
naires. Shift workers were defined as workers 
who had two working durations such that they 
work at 6 A.M to 6 P.M. and the 2nd week at 6 
P.M. to 6 A.M followed by 1 week resting. The 
inclusion criteria were as follows: (1) Being day 
workers or shift workers in at least 1 recent year 
without changing the work routine and (2) age 
between 20 to 60 years old. The exclusion criteri-
on was abusing drugs and substances. 

Data collection tools 

Symptoms checklist (SCL-90): The initial 

form is created by Derogatis and Cleary (10). 

The Persian version has been adapted from the 

latest edition prepared by Derogatis and Cleary 

(10) in the United States of America. The test is 

consisted of 9 clinical sub-scales including phys-

icalizing, obsessive-compulsive, interpersonal 

problems, depression, anxiety, aggression, pho-

bias, paranoid thoughts, and psychosis. This 

scale has shown acceptable content validity and 

reliability in several studies in Iran. In a study 

conducted by Modabernia et al. in Iran, to evalu-

ate the reliability and validity of the test, the reli-

ability was more than 0.8 in all measures except 

aggression, phobia, and paranoid thoughts (11). 
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This test can be used as a good tool for screening 

patients with psychiatric problems and presump-

tive diagnosis. In this research, the global severi-

ty index (GSI) was used to evaluate the mental 

health of participants. GSI converted to T scores 

so that T > 63 indicated the significant levels of 

mental problems. The SCL-90 software was used 

for interpreting of data. 

Pittsburgh Sleep Quality Index (PSQI) 

This is a self-reported questionnaire measur-

ing sleep quality and sleep disturbances within 

the past month. 19 individual items measure  

7 subscales: Subject’s sleep quality, sleep laten-

cy, sleep duration, typical sleep efficiency, sleep 

disturbances, the use of sleeping medication, and 

daily inefficiencies. In a study by Buysse et al. 

(12), diagnostic sensitivity of 89.6% and speci-

ficity of 86.5% were achieved for the question-

naire. PSQI showed acceptable psychometric 

properties in examples of Iranian society 

(Cronbach’s alpha of 0.79) and acceptable induc-

tive correlation of 0.4 in 6 components of 7 

components (13). A PSQI global score > 5 indi-

cates that a subject is having difficulties in at 

least two areas or moderate difficulties in more 

than three areas. 

Demographic questionnaire 

It was research-made and consisted of data on 

the type of shift work, education, age, marital sta-

tus, place of residence, work experience, and his-

tory of referring to a psychiatrist. Researchers dis-

tributed the questionnaires among those who were 

willing to participate in the project and all partici-

pants completed consent form. 

Native residents consisted of staff lived in area 

of the refinery and were native. Non-native resi-

dents consisted of staff who were originally from 

other cities but lived in area of the refinery. Non-

residents consisted of staff who lives in other cit-

ies and flight to their work and lives in pensions 

during the work period. 

At last, 255 completed questionnaires were an-

alyzed using SPSS software (SPSS, Inc., Chicago, 

IL, USA). For analyzing data, t-test, ANOVA, 

and regression were used. 

Results 

The mean (SD) age of the participants was 

34.02 (6.09) years. The mean job experience in 

participants was 84.75 (50.2) months (Table 1).  
 

Table 1. The mean and standard deviation of age and 

job experience of participants 
Demographic  

variables 

Mean (SD) Minimum Maximum 

Age (year) 34.02 (6.09) 21 57 

Job experience 

(month) 

84.75 (50.2) 12 371 

SD: Standard deviation 

 
Most of participants had Bachelor of Science 

(BSc) degree (68.6%) and 15.7% of them had 

Master of Science (MSc) and Philosophy Doctor 

(PhD) degrees. 15.7% of the participants were 

single. 12.5% of the participants had a physical 

illness and used a medication constantly  

(Table 2). The number of day workers and shift 

workers were approximately equal (126 day 

workers vs. 125 shift workers). 62.7% of the par-

ticipants were employed in a categorical official 

contract and 35.6% of them were under the tem-

porary contractual employment. Most of the par-

ticipants did not dwell in area of the refinery 

(40%) and lived in dormitory in working period, 

29.8% of them were native and resided in the city 

near the refinery, and 28.6% lived in a city near 

the refinery, but they were not native (Table 2). 

 
Table 2. Frequency and percentage of marital status, 

educational status, working status, type of contract, 

status of residence, and physical health status 
Variable Frequency (%) 

Marital status  

Single 40 (15.7) 

Married 211 (82.7) 

No reply 4 (1.6) 

Education status  

Under BS 38 (14.9) 

BSc 175 (68.6) 

MSc and PhD 40 (15.7) 

No reply 2 (0.8) 

Working status  

Day workers 126 (49.4) 

Shift workers 125 (49) 

No reply 4 (1.6) 

Type of contract  

Official 160 (62.7) 

Contractual hiring 91 (35.6) 

No reply 4 (1.6) 

Habitant status  

Native residents 76 (29.8) 

Non-native residents 73 (28.6) 

Non-residents 102 (40) 

No reply 4 (1.6) 

Physical health  

Sick 32 (12.5) 

Healthy 220 (86.3) 
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Table 3. T-test to compare the mean values of the two groups in psychological health and sleep problems and  

subscales of sleep quality index 
Variable Group Mean (SD) t df P-value 

Psychological health Day workers 0.38 (0.40) 
0.39 249 0.69 

Shift workers 0.40 (0.36) 

Sleep problems Day workers 5.43 (3.34) 
1.89 221 0.06 

Shift workers 6.33 (3.75) 

Duration of sleep Day workers 1.32 (0.91) 
0.16 225.19 0.86 

Shift workers 1.34 (1.12) 

Sleep disturbances Day workers 0.96 (0.54) 
0.84 246 0.4 

Shift workers 1.02 (0.51) 

Sleep latency Day workers 0.73 (0.86) 
2.32 233 0.02 

Shift workers 1 (0.84) 

Daytime dysfunction due to sleepiness Day workers 0.09 (0.78) 
1.51 248 1.13 

Shift workers 1 (0.87) 

Sleep efficacy Day workers 0.45 (0.79) 
2.59 205.44 0.01 

Shift workers 0.77 (1.07) 

Overall sleep quality Day workers 0.99 (0.99) 
1.89 246.29 0.05 

Shift workers 1.16 (1.16) 

Medication-induced sleep Day workers 0.14 (0.53) 
0.08 248 0.93 

Shift workers 0.13 (0.51) 

 
Table 3 summarizes the results of independent 

t-test to compare mean values of psychological 

health and sleep problems of the two groups of 

shift workers and day workers. The psychological 

health was derived from GSI extracted from SCL-

90. It was shown that the value of t for psycholog-

ical health was 0.39 with significance level 0.69, 

indicating that this difference was not statistically 

significant (P > 0.05). This table also shows that 

there is no significant difference between two 

groups in terms of sleep problems (t = 1.89,  

P = 0.06). This table also shows the results of an 

independent t-test to compare the differences of 

sleep problems subscales among shift workers and 

day workers. Independent t-test in sleep latency 

subscale was 2.32 with significance level of 0.02, 

indicating that there is a significant difference be-

tween the mean values of two groups with α = 0.05. 

According to the mean values, it is shown that the 

problem was more common in shift workers than 

day workers. Furthermore, independent t-test in 

overall sleep quality subscale was 2.59 with signifi-

cance level of 0.01, indicating that there was a sig-

nificant difference between mean values of the two 

groups with α = 0.05. 

Table 4 summarizes the pairwise mean 

differences of the groups. It is shown that only the 

sleep problems of native and non-native residents 

are significant (Table 5). According to observed 

mean value, sleep problems were worse in non-

native residents than in native residents (P = 0.02). 

Table 6 summarizes the linear regression test 
to measure the impact of demographic variables 
on sleep problems. Accordingly, age, marital sta-
tus, and place of residence had no significant ef-
fect on sleep problems. Only the variable of em-
ployment status (day working or shift working) 
had a very weak influence on sleep problems  
(P = 0.02, B = 0.16). 

Discussion 

This study indicated that there was no signifi-
cant difference between day workers and shift 
workers of the refinery in terms of sleep problems 
and psychological health. Although, shift workers 
reported more problems in sleep duration and 
sleep quality compared with day workers. Shift 
working is abundant among full-time and part-
time employees around the world. Shift work has 
been reported in about 15% of the workforce of 
many countries in Europe, North and South 
America, and Australia. 

 
Table 4. One-way ANOVA test to compare the mean values of sleep problems between two groups in 

terms of residence 
Source of variance Mean square df Total square F P-value 

Between groups 92.58 2 46.29 3.78 0.02 

Within groups 2692.23 220 12.23 

Total 2784.81 222 - 
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Table 5. Tukey’s range test for pairwise comparison in 

the means 
Type of resi-

dence(I) 

Type of residence 

(J) 

Mean P-

value 

Native resident Non-native resident -6.57 0.02 

Non resident 4.92 0.13 

Non-native 

resident 

Native resident 6.57 0.02 

Non resident 6 0.56 

Non resident Native resident -4.92 0.13 

Non-native resident 6 0.56 

 

Shift work is common in many jobs. Health and 

safety of others may be at risk due to damages to 

performance and consciousness of the staff. For ex-

ample, in America, half of the workers are support 

services (police, fire department personnel, nurses, 

etc.) and half are shift transport workers (14). 
 

Table 6. Linear regression test to measure the impact 

of demographic characteristics on sleep problems 
Characteristics R R

2
 Beta t P-

value 

Age 0.01 0.001 0.01 0.24 0.80 

Marital status 0.05 0.003 0.05 0.71 0.47 

Type of residence 0.11 0.010 0.11 0.15 0.12 

Job status  0.19 0.030 0.16 2.25 0.02 

 

Scientific evidence shows that adequate sleep 

is one of the essential needs of life similar to the 

need for food and water and it is essential for sur-

vival, health, and safety (15). Many studies have 

shown that shift work and long hours of work that 

affect regular sleep-wake rhythm lead to the risk 

of reduced job function, obesity, injuries, chronic 

diseases, and increased errors caused by fatigue 

(15). The present study showed that there was no 

significant difference between day workers and 

shift workers of the refinery in terms of sleep 

problems and psychological health. However, 

shift workers reported more problems in sleep 

duration and sleep quality compared to day work-

ers. As noted, not all studies on the impact of shift 

work on physical and psychological health are 

aligned. Individual differences affect how to tol-

erate shift work and its impact on sleep and other 

health parameters. Gender, age, personality traits 

such as daily type (e.g., prefer to sleep early or 

late, and waking up), sleep cycle style, flexibility 

and ability to fall asleep or working at unusual 

times, toughness, and resistance to environmental 

stressors affect the tolerance of shift work (16). 

Most workers use napping before the start of their 

shifts as a strategy to increase awareness. It is said 

that a 40-minute nap in the middle of a 12-hour 

night shift will improve reaction, awareness, and 

fatigue time. Furthermore, using caffeine before 

nap during sleep deprivation reduces the negative 

effects of sleep inertia. Getting enough sleep after 

long hours of sleep deprivation can improve sub-

sequent physiological awareness and reduce the 

negative effects of shift work (14). Flo et al. noted 

that although the prevalence of shift work-related 

sleep disorder (shift work sleep disorder) was high 

among nurses (37.6%), it should be highlighted 

that 60% of nurses reported no sleep problems or 

drowsiness in relation to their work schedule (17). 

It is shown that some personality variables seem 

to predict insomnia among shift workers such that 

neuroticism was positively predictive of insomnia, 

whereas morningness was negatively related to 

insomnia. Furthermore, age had a negative rela-

tion to insomnia (18). 

Akerstedt (19) reported that surprisingly a very 

fast adaptation of sleep (3-4 days) and relatively 

good sleep quality were observed in a group of 

employees of gas facilities. It is said that lack of 

light during day and lack of competition in social 

activities help fast and high adaptation. Further-

more, this study indicated that non-native resi-

dents reported more sleep problems compared 

with native ones. This can be caused by stress re-

lated to staying away from family and dormitory 

life. In general, it seems that despite some prob-

lems in the sleep in the sample of shift workers, 

there is a favorable adjustment to prevent psycho-

logical problems. Therefore, it is recommended to 

use systematic solutions such as medication, part-

time employment, limiting the number of night 

shifts, and creating more flexible shifts to reduce 

sleep problems caused by shift work. One of the 

limitations of this study was the limited sample 

size. Moreover, the relationship between psycho-

logical health and shift work can be affected by 

other variables such as work experience, personal-

ity traits, marital status, organizational rank, and 

place of residence. This study attempted to in-

clude and investigate the effect of abovemen-

tioned variables as moderating variables. Fur-

thermore, due to specific conditions of work, the 

results should be generalized with caution. 

Conclusion 

This research showed that shift workers had 

more sleep problems, especially in latency and 

efficacy of sleep than day workers, although the 

mental health status in two groups was equal. The 
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findings also suggest that marital status had no 

significant effect on sleep problems or mental 

health in the participants, but the workers who 

immigrated to the city near the refinery but were 

not native had more problems in sleep. It seems 

that there are some adaptive mechanisms for 

workers to reduce the negative effects of shift 

working on their mental health that is needed to 

determine in other research. 

Conflict of Interests 

Authors have no conflict of interests. 

Acknowledgments 

This work was supported by Behavioral Sci-

ences Research Center of Shahid Beheshti Uni-

versity of Medical Sciences. The authors would 

like to thank all people who participated in the 

present study.  

References 

1. Heydari M, Hosseinpour S. The effects of shift 

work on marital satisfaction of female nurses. Journal 

of Family Research 2007; 2: 341-54. 

2. Gerber M, Hartmann T, Brand S, et al. The rela-

tionship between shift work, perceived stress, sleep and 

health in Swiss police officers. J Crim Justice 2010; 38: 

1167-75. 

3. Ohayon MM, Lemoine P, Arnaud-Briant V, et 

al. Prevalence and consequences of sleep disorders in a 

shift worker population. J Psychosom Res 2002; 53: 

577-83. 

4. Taylor DJ, McFatter RM. Cognitive perfor-

mance after sleep deprivation: Does personality make a 

difference? Pers Individ Dif 2003; 34: 1179-93. 

5. Drake CL, Roehrs T, Richardson G, et al. Shift 

work sleep disorder: Prevalence and consequences be-

yond that of symptomatic day workers. Sleep 2004; 27: 

1453-62. 

6. Sahraian A, Javadpour A, Mani A. Assessing 

correlation of shift work to mental health status in 

medical residents of Shiraz University of Medical Sci-

ences. Asian J Psychiatr 2011; 4S1: S41-S90. 

7. Garooci Farshi MT, Mani A. Mental health state 

of the employees at Tabriz oil refinery company. 

Daneshvar Raftar 2004; 11: 61-72. 

8. Lavie P, Tzischinsky O, Epstein R, et al. Sleep-

wake cycle in shift workers on a "clockwise" and 

"counter-clockwise" rotation system. Isr J Med Sci 

1992; 28: 636-44. 

9. Lajoie P. Shiftwork, sleep disturbances and car-

diometabolic risk in female hospital employees [MSc 

Thesis]. Kingston, ON: Queen's University; 2013. 

10. Derogatis LR, Cleary PA. Confirmation of the 

dimensional structure of the scl-90: A study in con-

struct validation. J Clin Psychol 1977; 33: 981-9. 

11. Modabernia MJ, Shojaie Tehranie H, Falahi M, 

et al. Normalizing SCL-90-R Inventory in Guilan High-

School Students. J Guilan Uni Med Sci 2010; 19: 58-65. 

12. Buysse DJ, Reynolds CF 3rd, Monk TH, et al. 

The pittsburgh sleep quality index: A new instrument 

for psychiatric practice and research. Psychiatry Res 

1989; 28: 193-213. 

13. Afkham Ebrahimi A, Ghale Bandi M, Salehi M, 

et al. Sleep parameters and the factors affecting the 

quality of sleep in patients attending selected clinics of 

Rasoul-e-Akram Hospital. Razi J Med Sci 2008; 15: 

31-8. [In Persian]. 

14. Wright KP Jr, Bogan RK, Wyatt JK. Shift work 

and the assessment and management of shift work dis-

order (SWD). Sleep Med Rev 2013; 17: 41-54. 

15. Caruso CC. Negative impacts of shiftwork and 

long work hours. Rehabil Nurs 2014; 39: 16-25. 

16. Saksvik IB, Bjorvatn B, Hetland H, et al. Indi-

vidual differences in tolerance to shift work-a system-

atic review. Sleep Med Rev 2011; 15: 221-35. 

17. Flo E, Pallesen S, Mageroy N, et al. Shift work 

disorder in nurses-assessment, prevalence and related 

health problems. PLoS One 2012; 7: e33981. 

18. Larsgard B, Saksvik-Lehouillier I. The predic-

tive power of personality traits on insomnia symptoms: 

A longitudinal study of shift workers. Pers Individ Dif 

2017; 115(Supplement C): 35-42. 

19. Akerstedt T. Shift work and disturbed 

sleep/wakefulness. Sleep Med Rev 1998; 2: 117-28. 

 

 
 


