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Introduction

The world today appreciates the added importance
of shiftwork more than day work because it can offer
modern societies considerable technical, economic,
social, and humanistic advantages. Nevertheless, despite
the positive effects of such a new working trend on the
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hours per week, and hospital wards significantly affected the
prevalence of gastrointestinal disorders in nurses (P<0.05). The
shiftwork system, age, work experience, and working hours per
week had significant positive correlations with the prevalence
of cardiovascular diseases in nurses (P<0.05). Furthermore, the
chance of having gastrointestinal and cardiovascular diseases
was 2.73 and 2.08 times more in shift-working nurses than in
day-working ones, respectively.
Conclusion: Beside the shift work, the findings of the study
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the prevalence of gastrointestinal and cardiovascular diseases in
nurses. Therefore, it is recommended that these factors should be
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world’s economy and quality of social services, shiftwork
can ruin the workers’ health and cause several types of
disorders threatening their physical and mental health.'?

Shiftwork can lead to adverse socioeconomic
consequences because it can increase the risk
of accidents and injuries and negatively affect
the workers’ safety, especially in the night shift.
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Epidemiologic studies have proven that disorders
in circadian rhythms resulting from shiftwork and
working the night shift are positively correlated to
insomnia, gastrointestinal disorders, cardiovascular
diseases, mental disorders, and musculoskeletal
disorders.*¢ Complex workplaces such as hospitals
are of key importance to societies and governments
because of their significant role in looking after the
health condition of people and their lives. In these
workplaces, the combination of shiftwork with several
other risk factors, such as challenging physical and
cognitive needs and lack of complete control on one’s
work, as well as mental and social stressors, can exert
negative effects on individuals’ health conditions.* ™
8 Nursing and nurses focus on providing people with
healthcare and medical services. Therefore, nurses’
mental and physical health is a key issue in its own
right for medical and healthcare systems.*’

Several studies have demonstrated that the
negative impacts of facing different occupational risk
factors such as shiftwork together with personal and
organizational risk factors can harm the nurses’ health
and deteriorate their performance either directly or
indirectly, resulting in traumatic events capable of
impairing organizational efficiency.> »? Research
shows that shift-workers, for instance working the
night shift, are mentally and physically weaker than
their day-working counterparts because they suffer
more from insomnia, stress, family and social turmoil,
incompatibility mechanisms, lack of physical activity,
and some other personal health deficits.'!* These
findings underline the fact that studying, analyzing,
and modeling the possible effects of shiftwork on the
nurses’ health has a great significance, and each of such
studies can identify and analyze specific disorders and
problems and thus help reduce the prevalence of these
disorders in nurses.*’

Consequently, given that hospitals and medical
centers include shiftwork more than other occupational
sectors, their personnel and workers run the risk of
suffering from mental, physical, and social disorders
more than others. Some studies report that the chance of
contracting chronic gastrointestinal and cardiovascular
diseases as well as other diseases is higher in shift-
working nurses, especially those working the night
shift. Diseases prevalent in shift-working workers,> ¢
particularly in nurses,* include breast cancer,!
colorectal cancer,? diabetes,* performance and safe
behavior deterioration, obesity,"* and mental disorders
such as relational disorders with one’s spouse and
children.' Thus, this study aimed at investigating
the prevalence of gastrointestinal and cardiovascular
diseases and modeling their consequences in nurses.
It is noteworthy that the findings of various studies
on the prevalence of cardiovascular diseases as well
as gastrointestinal disorders have been sometimes
different and contradictory. Therefore, the innovation

of this study included modeling these health effects
in nursing staff and identifying and evaluating the
contribution of various variables in the prevalence of
these disorders.

Methods

This cross-sectional study was carried out in seven
hospitals in Khuzestan Province in 2020. This study
included all nurses (652 nurses) working in seven hospitals
in Khuzestan Province. The census-based method was
utilized to select the sample. The participating nurses
belonged to different hospital wards: emergency (88
nurses), internal (115 nurses), surgery (122 nurses),
children (110 nurses), CCU (111 nurses), and ICU (106
nurses). All the participants signed the informed consent
forms of the study. A total of 636 nurses (out of 652
ones) filled out the questionnaire of gastrointestinal and
cardiovascular effects of shiftwork (97.54% participation
rate). Inclusion criteria were having more than one year
of work experience. Exclusion criteria included family
history of gastrointestinal and cardiovascular diseases,
as well as unwillingness of individuals to participate in
the study.

Instrument and Data Collection

The data of the study were collected by a
comprehensive questionnaire designed and developed
by Choobineh et al.!:?>¢ Based on research conducted
by Choobineh and his colleagues, the Cronbach’s alpha
of this questionnaire was 0.81. It is noteworthy that the
questionnaire of Choobineh et al. was developed to
assess shift work and its effects in the petrochemical
industry. Therefore, in line with the aim of the
current study, which was modeling the effects of
shiftwork on the prevalence of gastrointestinal and
cardiovascular diseases in nurses, the questionnaire
was revised and modified to some degree. Of note,
the Cronbach’s alpha coefficient of the revised version
of the questionnaire was found to be 0=0.86 in this
study. This standardized questionnaire includes some
sections on demographic information and personal
characteristics (age, work experience, marital status,
education level, and the number of children), the
shiftwork system features (working hours per day
and clockwise/anticlockwise shiftwork, and shiftwork
schedule), gastrointestinal disorders (appetite increase
or decrease, constipation/diarrhea, indigestion,
gastric ulcers, and stomach ache/sour stomach), and
cardiovascular diseases (heart palpitations, chest pain,
and high blood pressure).!:2 3¢

Additionally, the data on health effects were
collected on a ranking scale involving nothing,
sometimes (less than 5 times per year), often, and
always. As to the data collection process, first, after
coordination with the supervisors, the questionnaires
were provided to the nurses, and then a complete
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explanation of its content and how to complete the
questionnaires were provided to them. This process
took 1 to 2 hours for each hospital ward.

Analysis and Modeling

The analysis and modeling of the data were carried
out using SPSS version 22. The significance level was
set at 0.05. Because the data were normally distributed,
t-test was utilized to compare the means of independent
variables (age, work experience, and working hours
per week), and Chi-squared test was used to analyze
the difference in the prevalence of gastrointestinal
and cardiovascular diseases between shift-working
nurses and day-working nurses. The analysis and
modeling of variables influencing the prevalence of
gastrointestinal and cardiovascular diseases in nurses
were carried out using the logistic regression test. In
this modeling procedure, the analysis of the effects
of gastrointestinal and cardiovascular risk factors
was performed by the forward wald model of logistic
regression. To model the data, we first analyzed the
significance of correlations between each independent
variable affecting gastrointestinal and cardiovascular
diseases, and then the qualified parameters and
variables (P<0.25) were entered into the regression
analysis model."”

Results

Of 636 nurses, 162 were day-working nurses and 474

were shift-working ones. The results of t-test for the
comparison of the demographic information of the two
groups (day-working and shift-working nurses) revealed
that the two groups were not significantly different in
terms of age, work experience, working hours per week,
and the number of children (P>0.05). Moreover, the results
of Chi-square test on the demographic characteristics
of the two groups showed that day-working nurses and
shift-working nurses were not significantly different in
terms of gender and marital status (P>0.05), yet they
were significantly different regarding the education level
(P=0.033) (Table 1).

The results of the frequency distribution of day-
working and shift-working nurses based on different
hospital wards demonstrated that the highest
frequency for shift-working nurses belonged to
surgery (18.78%), internal (17.93), and ICU (16.88)
wards, and the highest frequency for day-working
nurses belonged to children (20.99%), surgery
(19.75%), and CCU (18.52%) wards (Figure 1). In
addition, the comparative results of hospital wards
based on their shiftwork system showed that there
were significant differences across different hospital
wards in this regard (P<0.05).

The analysis of the prevalence of gastrointestinal
disorders in nurses revealed that these disorders
were significantly more prevalent in shift-working
nurses than in their day-working counterparts
(P<0.05). The most prevalent type of gastrointestinal
disorders in shift-working and day-working nurses

Table 1: The results of analyzing demographic characteristics of the participating nurses

Demographic characteristics Day-working nurses Shift-working nurses P value
(n=162) (n=474)

Age (year) 37.62+5.36 36.9+5.14 0.205

Work experience (year) 11.33+4.55 11.87+5.01 0.112

Working hours per week 54.61+4.35 50.9+4.10 0.072

No. of children 1.35+0.79 1.66+1.15 0.195

Gender Female 118 (72.84%) 352 (74.26%) 0.118
Male 44 (27.16%) 122 (25.74%)

Marital status Single 107 (66.05%) 218 (46%) 0.084
Married 55 (33.95%) 256 (54%)

Education level BSN 131 (80.87%) 163 (34.39%) 0.033
MSN or higher 31 (19.13%) 311 (65.61%)

BSN: Bachelor of Science in Nursing; MSN: Master of Science in Nursing

IcU
ccU
Children
Surgery
Internal

Emergency

Hospital Ward

>

Emergen
cy
m Shift sworker 69
u Day workers 14

Frequency

20 40 60 80 100

Internal Surgery Children cCcU Icu
85 89 73 78 80
28 32 34 30 24

Figure 1: Results of the frequency of the studied nurses in different hospital wards.
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included indigestion, and the lowest prevalent type
of gastrointestinal disorders in the two nurse groups
included constipation/diarrhea (Table 2).

The analysis of the prevalence of cardiovascular
diseases in nurses showed that such disorders were
significantly more prevalent in shift-working nurses
than in day-working ones (P<0.05). The most prevalent
types of cardiovascular diseases in shift-working and
day-working nurses comprised high blood pressure.
Additionally, the lowest cardiovascular diseases in
the two nurse groups included heart surgery (Table 3).

The results of t-test and Chi-square analyses of
gastrointestinal and cardiovascular diseases in the
two independent groups (day-working and shift-
working nurses) showed that the shiftwork system,
age, work experience, working hours per week, the
number of children, gender, marital status, education
level, and hospital wards were qualified to enter the
logistic regression model (P<0.25). The modeling
results demonstrated that the shiftwork system,
work experience, working hours per week, and
hospital wards had significant positive correlations
with gastrointestinal disorders (P<0.05). It was also
observed that the chance of having gastrointestinal
disorders was higher in shift-working nurses than in

day-working ones (P<0.001, OR=2.73) and higher
in nurses working more than 48 hours a week than
in nurses working fewer hours (P<0.008, OR=1.78).
Furthermore, it was found that the chance of having
gastrointestinal disorders was significantly higher in
shift-working nurses compared to day-working ones
(P<0.008; OR=1.55). The findings also showed that
the prevalence of gastrointestinal disorders in different
hospital wards was as follows: ICU (OR=1.9), surgery
(OR=1.86), internal (OR=1.55), CCU (OR=1.45), and
emergency (OR=1.4) (Table 4).

The results of the relationship between shiftwork
and cardiovascular diseases in nurses revealed that
these disorders had significant positive correlations
with the shiftwork system, age, work experience,
working hours per week, number of children, gender,
marital status, education level, and hospital wards.
Hence, all the abov-ementioned variables were
qualified to enter the regression model (P<0.25). The
results of modeling variables affecting the prevalence
of cardiovascular disease in nurses demonstrated
that the shiftwork system, age, work experience,
and working hours per week had significant positive
correlations with cardiovascular diseases (P<0.05). It
was found that the chance of having cardiovascular

Table 2: The results of analyzing the prevalence of gastrointestinal disorders in the participating nurses

Gastrointestinal disorders Day-working nurses Shift-working nurses P value
(n=162) (n=474)
Increase or decrease in appetite 15 (9.26%) 78 (16.46%) 0.005
Constipation/diarrhea 9 (5.56%) 48 (10.13%) 0.012
Indigestion 23 (14.20%) 109 (23.00%) 0.004
Gastric ulcers 19 (11.73%) 97 (20.46%) 0.001
Stomach ache/sour stomach 16 (9.88%) 90 (18.99%) 0.001
Gastrointestinal disorders 57 (35.19%) 249 (52.53%) 0.001
Table 3: The results of analyzing the prevalence of cardiovascular diseases in the participating nurses
Cardiovascular diseases Day-working nurses Shift-working nurses P value
(n=162) (n=474)
Heart palpitations 8 (4.94%) 37 (7.81%) 0.002
Chest pain 14 (8.64%) 59 (12.45%) 0.031
High blood pressure 21 (12.96%) 90 (18.99%) 0.006
Heart surgery 2 (1.23%) 9 (1.90%) 0.023
Cardiovascular diseases 36 (22.22%) 166 (35.02%) 0.001
Table 4: The regression modeling of parameters affecting gastrointestinal disorders in the participating nurses
Independent variable OR SE CI,., P value
Experience 1.55 0.04 (1.47, 1.63) 0.001
Shiftwork System Day work 1.0 0.001
Shift work 2.73 0.58 (1.59, 3.87)
Working hours per week <48 hrs 1.0 0.008
>48 hrs 1.78 0.11 (1.56, 2)
Hospital wards Children 1.0 0.001
Emergency 1.4 0.06 (1.28, 1.52)
CCU 1.45 0.12 (1.21, 1.69)
ICU 1.9 0.21 (1.49,2.31)
Surgery 1.86 0.18 (1.51,2.21)
Internal 1.55 0.09 (1.37, 1.73)
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Table 5: The regression modeling of parameters affecting cardiovascular diseases in the participating nurses

Independent variable OR SE CI,, P value

Age 1.37 0.1 (1.17, 1.57) 0.001

Experience 1.22 0.07 (1.08, 1.36) 0.007

Shiftwork System Day work 1.0 0.001
Shift work 2.08 0.37 (1.35,2.81)

Working hours per week <48 hrs 1.0 0.001
;48 hrs 1.45 0.08 (1.29, 1.61)

diseases was significantly higher in nurses with the
mean age of OR=1.37 and mean work experience of
OR=2.08. Besides, it was observed that such a chance
was 2.08 times higher in shift-working nurses than
in day-working nurses (P<0.001, OR=2.08). Finally,
results showed that the chance of having cardiovascular
diseases was 1.45 times higher in nurses working more
than 48 hours per week than in those working fewer
hours a week (<48 working hours per week) (Table 5).

Discussion

The aim of present study was modeling gastrointestinal
and cardiovascular effects in the nursing staff.
Accordingly, the findings indicated that working on
shiftwork with some variables including working in
different hospital wards, working hours and some
demographics variables including age and work
experience could cause serious health problems such as
gastrointestinal and cardiovascular diseases.

Of note, given the observed significant difference
between shift-working and day-working nurses
in terms of the prevalence of gastrointestinal and
cardiovascular diseases on the one hand and the
non-significant difference between the two groups
in terms of personal and demographical variables, it
can be predicted that such personal and demographic
variables have marginal effects on the prevalence of
the above-mentioned disorders in nurses. The results
of t-test and Chi-square showed that different variables
had significant relationships with gastrointestinal
disorders. The results of logistic regression modeling
demonstrated that, in addition to shiftwork, covariates
such as work experience, working hours per week, and
hospital wards could exert significant effects on the
prevalence of gastrointestinal disorders in nurses. The
results of the study also revealed that the chance of
having gastrointestinal disorders was 2.73 times higher
for shift-working nurses than for day-working ones,
and working long hours could enhance the chance
of contracting such diseases by 78%. Moreover, it
was observed that the prevalence of gastrointestinal
disorders in nurses working in the surgery ward and
ICU ward was 1.9 and 1.86 times more than that of
such disorders in nurses working in other hospital
wards. The prevalence of these disorders was also 1.55
times more in nurses having longer work experience.
Several studies have reported that any impairment in
the circadian rhythm (24-hour cycle of the body) of the

gastrointestinal system can cause disorders in gastric
acid secretion, which in turn can lead to gastric ulcers
in the long run.’®2° Studies conducted by Choobineh
and his colleagues show that not only shiftwork but
also long working hours and long work experience
can increase the risk of contracting gastrointestinal
diseases because people are exposed to various risk
factors (for example, working the night shift, long
shiftwork in a day or a week, and arduous physical and
mental workplace challenges) for a longer time.> > ¢
Consistent with these findings, the results of Bushnell
et al.’s study showed that shift work and long working
hours caused health effects.?! Various gastrointestinal
disorders associated with shift work, long working
hours, and heavy physical/cognitive work demands
have been reported in some studies.?

Long-term exposure to various occupational risk
factors canhave different effects on people’s health, such
as cardiovascular diseases and other health effects.?
The results of analyzing and modeling the effects of
shiftwork on cardiovascular diseases also revealed
that different single-variable parameters correlated
significantly with such disorders. Accordingly, the
logistic regression modeling results showed that
shiftwork together with age, work experience, and
working hours per week covariates had significant
effects on the prevalence of cardiovascular diseases in
nurses. Moreover, the results showed that the chance
of having cardiovascular diseases in shift-working
nurses was 2.08 times higher than in day-working
nurses. Likewise, experiencing longer working
hours, such as working overtime, can increase the
risk of suffering from such disorders by almost 50%.
Furthermore, the regression model also showed that
age and work experience significantly influenced
the prevalence of cardiovascular diseases in nurses
as those older and with more work experience were
predicted to suffer 1.37 and 1.22 times more from
cardiovascular diseases, respectively. In general,
there are mixed findings regarding the detrimental
effects of shiftwork on cardiovascular diseases;
whereas some studies have reported significant
effects,?®?® some others have found no significant
relationships. For instance, Choobineh et al. reported
that although cardiovascular diseases were quite
prevalent in shift-workers, there was no significant
difference between shift-workers and dayworkers
in this regard." > ¢ The results of the current study
are in the same line with the former group because
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it was observed that cardiovascular diseases were
significantly more prevalent in shift-working nurses
than in their day-working counterparts with shift-
working nurses running the risk of contracting such
disorders 2.08 times more. Similar to gastrointestinal
disorders, cardiovascular diseases are influenced
by some other factors apart from shiftwork. In
agreement with the findings of this study, research
shows that age, work experience, and working hours
are the three factors that can significantly affect the
prevalence of cardiovascular diseases in workers.”
30 The results of some studies, such as the findings
of Puttonen et al., and Sun et al’s studies, showed
that shift work and long working hours, as well as
physical and psychological demands in occupational
activities were important risk factors for this type of
disorder.*"-32

It should be noted that although this study is a
comprehensive study which aimed to investigate
the effects of the shiftwork system and personal/
organizational risk factors on the prevalence of
gastrointestinal and cardiovascular diseases in
nurses, it has its own limitations. For example,
despite the random review of medical records of the
subjects, it should be noted that we used the self-
reported data. Therefore, based on the findings of the
study and authors’ experience, it is suggested that
longitudinal, futuristic studies should be carried out
to investigate and analyze the risk factors influencing
gastrointestinal and cardiovascular diseases in nursing
society. Moreover, more comprehensive studies with
larger samples can lead to more valid results.

Conclusion

The findings of logistic regression modeling
demonstrated that in addition to the shiftwork system and
working the night shift, other variables such as age, work
experience, long working hours, and working in different
hospital wards with heavy physical and cognitive work
demands significantly influenced the prevalence of such
disorders in nurses. Therefore, it is recommended that
these risk factors should be taken into account when
policies are formulated to manage, control, and reduce
the prevalence of these disorders in nurses. Therefore,
despite the impossibility of eliminating shift work for
nurse staff, it is recommended that working hours should
be reduced, especially in night shifts. Do not use older
people in night shifts. People with gastrointestinal or
cardiovascular diseases, even those with a high chance
of developing these disorders, should not be employed
in high-risk hospital wards.

Acknowledgement
The authors would like to appreciate all honorable

managers and nurses in the studied hospitals for their
gracious cooperation.

Funding

Ahvaz Jundishapur University of Medical Sciences,
ethical code: IR.AJUMS.REC.1400.584.

Conflict of Interest: None declared.

References

1 Choobineh A, Soltanzadeh A, Tabatabaee H, Jahangiri
M, Khavaji S. Health effects associated with shift work
in 12-hour shift schedule among Iranian petrochemical
employees. International journal of occupational safety
and ergonomics. 2012;18(3):419-27. https://doi.org/10.1
080/10803548.2012.11076937.

2 CHobineh A, Soltanzadeh A, Tabatabaei S, Jahangiri
M. Work schedule-related health problems in
petrochemical industries workers. Journal of Kerman
University of Medical Sciences. 2011;18(4):369-81.

3 Bazrafshan M-R, Zahmatbar S, Delam H, Dehghan A,
Jokar M, Kavi E. The Relationship between Resiliency
and Five Dimensions of Personality in Nurses and
Paramedical staff in Lar and Gerash hospitals. Journal
of Health Sciences & Surveillance System. 2019;7(1):2-
7. https://doi.org/10.30476/JHSSS.2020.84047.1030.

4 Books C, Coody LC, Kauffman R, Abraham S. Night
shift work and its health effects on nurses. The health
care manager. 2020;39(3):122-7. PMID: 32701608, DOI:
10.1097/HCM.0000000000000297.

5 Choobineh A, Soltanzadeh A, Tabatabaee S, Jahangiri
M, Khavaji S. Shift work-related health problems in”
12-hour shift” schedule in petrochemical industries.
Iran Occupational Health. 2010;7(1):44-53.

6  Choobineh A, Soltanzadeh A, Tabatabai S, Jahangiri
M, Khavvaji S. Comparison of shift work-related health
problems in 12-hour shift schedules of petrochemical
industries. Iran Occupational Health. 2010;7(4):49-59.

7  Mirzaei S, Zamanian Z, Hasan Zade J. Effects of work
shifts and mental workload on chronic fatigue among
female nurses in intensive care units. Journal of Health
Sciences & Surveillance System. 2015;3(3):113-8.

8  Walasa WM, Carey RN, Si S, Fritschi L, Heyworth
JS, Fernandez RC, et al. Association between
shiftwork and the risk of colorectal cancer in females:
a population-based case—control study. Occupational
and environmental medicine. 2018;75(5):344-50. PMID:
29438001, DOI: 10.1136/0emed-2017-104657.

9 Kashfi SM, Moradi A, Rakhshani T, Motlagh Z.
The Relationship between Job Motivation and
Job Performance of auxiliary nurses, Shoush,
Iran. Journal of Health Sciences & Surveillance
System. 2019;7(3):157-62. https://doi.org/10.30476/
JHSSS.2020.84811.1043.

10  Ardekani ZZ, Kakooei H, Ayattollahi S, Choobineh A,
Seraji GN. Prevalence of mental disorders among shift
work hospital nurses in Shiraz, Iran. Pakistan journal of
biological sciences: PJBS. 2008;11(12):1605-9. PMID:
18819649, DOI: 10.3923/pjbs.2008.1605.1609.

J Health Sci Surveillance Sys January 2023; Vol 11; No 1

53


https://doi.org/10.1080/10803548.2012.11076937
https://doi.org/10.1080/10803548.2012.11076937

Kaydani N, Zarea K, Soltanzadeh A

11

12

14

16

18

19

20

21

22

Khan WAA, Conduit R, Kennedy GA, Jackson ML.
The relationship between shift-work, sleep, and mental
health among paramedics in Australia. Sleep Health.
2020;6(3):330-7. PMID: 32223969, DOI: 10.1016/j.
sleh.2019.12.002.

Nena E, Katsaouni M, Steiropoulos P, Theodorou E,
Constantinidis TC, Tripsianis G. Effect of shift work on
sleep, health, and quality of life of health-care workers.
Indian journal of occupational and environmental
medicine. 2018;22(1):29. PMID: 29743782, PMCID:
PMC5932908, DOI: 10.4103/ijoem.JJOEM_4 _18.

Hansen J. Night shift work and risk of breast cancer.
Current environmental health reports. 2017;4(3):325-39.
PMID: 28770538, DOI: 10.1007/s40572-017-0155-y.

Vetter C, Dashti HS, Lane JM, Anderson SG,
Schernhammer ES, Rutter MK, et al. Night shift work,
genetic risk, and type 2 diabetes in the UK biobank.
Diabetes care. 2018;41(4):762-9. PMID: 29440150,
PMCID: PMC5860836, DOI: 10.2337/dc17-1933.

Brum MCB, Dantas Filho FF, Schnorr CC, Bertoletti
OA, Bottega GB, da Costa Rodrigues T. Night shift
work, short sleep and obesity. Diabetology & metabolic
syndrome. 2020;12(1):1-9. https://doi.org/10.1186/
$13098-020-0524-9.

Choobineh A, Soltanzadeh A, Tabatabaee H,
Jahangiri M, Neghab M, Khavaji S. Shift work-related
psychosocial problems in 12-hour shift schedules of
petrochemical industries. International Journal of
Occupational Hygiene. 2011;3(1):38-42.

Grobbee DE, Hoes AW. Clinical epidemiology:
principles, methods, and applications for clinical
research: Jones & Bartlett Publishers; 2014.

Voigt RM, Forsyth CB, Keshavarzian A. Circadian
rhythms: a regulator of gastrointestinal health and
dysfunction. Expert review of gastroenterology &
hepatology. 2019;13(5):411-24. PMID: 30874451 PMCID:
PMC6533073 DOI: 10.1080/17474124.2019.1595588.

Lim S-K, Yoo SJ, Koo DL, Park CA, Ryu HJ, Jung YJ,
et al. Stress and sleep quality in doctors working on-call
shifts are associated with functional gastrointestinal
disorders. World journal of gastroenterology.
2017;23(18):3330. PMID: 28566894 PMCID:
PMC5434440 DOI: 10.3748/wjg.v23.i18.3330.

Knutsson A, Beggild H. Gastrointestinal disorders
among shift workers. Scandinavian journal of work,
environment & health. 2010:85-95. PMID: 20101379
DOI: 10.5271/sjweh.2897.

Bushnell PT, Colombi A, Caruso CC, Tak S. Work
schedules and health behavior outcomes at a large
manufacturer. Industrial health. 2010;48(4):395-405.
PMID: 20720331 DOI: 10.2486/indhealth.mssw-03.

Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve
L. The work ability index and single-item question:
associations with sick leave, symptoms, and health—a

23

24

25

26

27

28

29

30

31

32

prospective study of women on long-term sick leave.
Scandinavian journal of work, environment &
health. 2010:404-12. PMID: 20372766 DOI: 10.5271/
sjweh.2917.

Derakhshanjazari M, Jangjou A, Bagherzadeh R, Reza
M, Monazzam ZZ. Prevalence of Heat-Related Illnesses
among Outdoor Workplaces Workers in Hot and Dry
Areas of Iran. Journal of Environmental Treatment
Techniques. 2021;9(1):253-8. https://doi.org/10.47277/
JETT/9(1)258.

Neghab M, Kasaeinasab A, Yousefi Y, Hassanzadeh
J, Sarreshtedar H, Alighanbari N. Health Effects of
Long-term Occupational Exposure to Whole Body
Vibration: A Study on Drivers of Heavy Motor Vehicles
in Iran. 2016.

Jazari MD, Jahangiri M, Khaleghi H, Abbasi N,
Hassanipour S, Shakerian M, et al. Prevalence of
self-reported work-related illness and injuries among
building construction workers, Shiraz, Iran. EXCLI
journal. 2018;17:724. PMID: 30190663 PMCID:
PMC6123613 DOI: 10.17179/excli2018-1459.

Rosa D, Terzoni S, Dellafiore F, Destrebecq A.
Systematic review of shift work and nurses’ health.
Occupational Medicine. 2019;69(4):237-43. PMID:
31132107 DOI: 10.1093/occmed/kqz063.

Yeom JH, Sim CS, Lee J, Yun SH, Park SJ, Yoo C-I, et
al. Effect of shift work on hypertension: cross sectional
study. Annals of occupational and environmental
medicine. 2017;29(1):1-7. PMID: 28400961 PMCID:
PMC5387258 DOI: 10.1186/s40557-017-0166-z.

Kervezee L, Kosmadopoulos A, Boivin DB. Metabolic
and cardiovascular consequences of shift work: The
role of circadian disruption and sleep disturbances.
European Journal of Neuroscience. 2020;51(1):396-412.
PMID: 30357975 DOI: 10.1111/ejn.14216.

Kivimdki M, Nyberg ST, Batty GD, Kawachi I,
Jokela M, Alfredsson L, et al. Long working hours
as a risk factor for atrial fibrillation: a multi-cohort
study. European heart journal. 2017;38(34):2621-8.
PMID: 28911189 PMCID: PMC5837794 DOI: 10.1093/
eurheartj/ehx324.

Ganster DC, Rosen CC, Fisher GG. Long working
hours and well-being: What we know, what we do not
know, and what we need to know. Journal of Business
and Psychology. 2018;33(1):25-39. DOI: 10.1007/
$10869-016-9478-1

Puttonen S, Hirmd M, Hublin C. Shift work and
cardiovascular disease—pathways from circadian
stress to morbidity. Scandinavian journal of work,
environment & health. 2010:96-108. PMID: 20087536,
DOI: 10.5271/sjweh.2894

Sun M, Feng W, Wang F, Li P, Li Z, Li M, et al. Meta-
analysis on shift work and risks of specific obesity
types. Obesity reviews. 2018;19(1):28-40. PMID:
28975706, DOI: 10.1111/0br.12621.

54

J Health Sci Surveillance Sys January 2023; Vol 11; No 1



