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ABSTRACT

Introduction: The studies about the effect of shift work on cardiovascular diseases (CVD)
have inconsistent results. The shift has adverse effects on the health of nurses. This study was
conducted to assess the relationship between shift work and the CVD risk factors.

Methods: A cross-sectional study was carried out during 2017 The participants were divided
into two groups: shift workers (work shift between 3 pm and 7 am) and day workers. The shift
workers were selected from among the Healthcare workers of 3 teaching hospitals of Jahrom
and the day workers also were selected among the office workers by simple sampling.
Demographic data, smoking, regular exercise, medical and occupational history were
collected through a check list and interviews. Physical examination was done by a physician.
Blood cholesterol, triglyceride and glucose were measured in a blood sample after standard
fasting time.

Results: A total of 439 subjects including 225 women and 214 men with a mean age of 33.7
years old participated in this study. In terms of work schedule, 229 participants (52/2%) were
day workers and 210 subjects (47/8%) were shift workers.
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The effect of covariates such as age, employment duration and regular exercise was controlled
statistically. Of all factors studied, diastolic blood pressure > 90 mmhg and blood triglyceride
level > 150 mg/dl were associated with shift working.(p< 0.001).

Conclusion: shift work is associated with high levels of diastolic blood pressure and
triglyceride. This association could be attributable to altered life style like diet or health
behaviors or due to an independent effect.
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INTRODUCTION

By changing the pattern of life and work in today's societies, the "community-based society"
has been formed. One of the necessities of such a model is work in unusual hours for some
jobs. Different definitions are given for the shift. Based on this, the prevalence of shifting in
different countries is different. On average, out of every 5 people in the world, one person is
in turn (1).The shift has adverse effects on the health of nurses. These include sleep disorders,
fatigue, mental problems, reproductive disorders, gastrointestinal problems, and
cardiovascular disease. (2) Work shift is considered today as a threat factor, which can have
adverse effects on various aspects of human life (3). Various types of shift work are: constant
shifts that a person typically works in a shift (like night work), a shift in work that does not
work in different shifts and unplanned hours( On-call) is a special kind of shift that is called
in emergency cases, a special group of employees to perform their duties, but the most used
shifter system is a system that generates or serves in 8-hour shifts. It is adjusted to the shifts
of the morning, evening and night (4). Work in a large and complex work environment has a
higher prevalence, so in such environments, its adverse effects will be significantly higher.
The combination of work shift with multiple workplace hazards, high physical and cognitive
needs, reduced individual control over their work, and other psychosocial stressors, impose
additional negative impacts on staffing (5). Several studies have been done on the relationship
between work-shift and cardiovascular disease since the last century. There are different
results. In a large review published in 1999, the risk of cardiovascular disease in shift workers
was reported to be 12% more than day care (6). In the following years, criticisms were made
on this article, and several other studies were conducted in this regard. Currently, systematic
reviews and critical articles suggest a positive relationship between cardiovascular disease,
but the results are not conclusive. An epidemiologic evidence for the relationship between
work shift and cardiovascular disease has been reported in a review article published in 2011.

(7) This study was designed to investigate the relationship between work-shift and
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cardiovascular risk factor in health personnel, which is a partial shift in the nature of Their

work is done.

METHOD

A descriptive cross-sectional study was performed in Jahrom University of Medical Sciences
in 1996. The prevalence of cardiovascular risk factors among working and working day
groups was evaluated. The criteria for entering the study were a record of at least one year of
occupation in the current job and consent to participate in the study. Exit criteria, history of
congenital heart disease, heart failure, renal disease, secondary hypertension, metabolic
syndrome and interfering drugs with the variables studied. Pregnant women were also
excluded from the study. The shift work group was randomly selected from the occupational
records of personnel employed in three teaching hospitals of Jahrom University of Medical
Sciences. The job was defined as work outside the hours from 7 am to 3 pm.The non-work
group was randomly selected from among the administrative staff referred to the University
of Medicine's Occupation Center. These people came to the Center for various occupations
and all were day-care workers. Demographic data such as age, sex, work experience, work
shift, smoking habits and regular exercise, as well as history of any cardiovascular disease
were extracted through a questionnaire as well as a person's health record. All people who
exercise at least three times per week for 32 minutes were registered as regular people.
Smoking was also evaluated qualitatively and smokers were considered as those who
mentioned a smoker or more in a daily smoker questionnaire.A history of cardiovascular
disease was considered positive by the physician if diagnosed. Blood pressure was measured
by a calibrated mercury device. First, it was first asked about the physiological activity and
the consumption of tea and cream in half an hour before the visit. If the answer is negative,
the person will rest for 5 minutes and his pressure will be measured in a quiet environment.
Weights were measured in light and non-shoe style with a standard scale and no shoe height,
and the heel, buttock and posterior surfaces were measured in a vertical direction. FBS and
cholesterol (chol) and triglyceride (TG) Blood samples were measured by standard laboratory
methods while the person was fasting 14-12 hours.Shift workers were compared for
cardiovascular disease including age, gender, systolic blood pressure (SBP) and diastolic
blood pressure (DBP), total cholesterol, triglyceride, and smoking history, body mass index,
and regular exercise with non-shift work. Systolic and diastolic blood pressure was abnormal
of SBP 140 < DBP<90 > 200 > Cholesterol, >150 Triglycerides, >25 BMI and >126 FPG

were also considered as a risk factor for cardiovascular disease (8, 9).Data was entered into
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SPSS software. First, the variables were evaluated in terms of distribution and frequency.
Then, to test the relationship between the quantitative variables and the shift, T-test was used
and for qualitative variables, we used the Squared statistical test. A significant level of 0.5
was considered. In the next step, to remove The effects of confounding were used on
regression test and the independent effect of the relevant variables in the initial tests with the

outcome variables was examined.

RESULTS

In this study 439 patients (225 women) (51.7%) and 214 men (49.3%) participated in the
study. 210 (47.8%) were shift workers and 229 (52.2%) were working day. Table 1 shows
demographic data in two groups of work-shift and day-work. Comparison of the findings
shows that there is a significant statistical difference between the working shift group (36 +
8/8) and the non-shift work group (33 £ 8/1) in the mean age. Also, the work experience (9.8
+ 7.6) in the shift worker group (8.4 + 6.6 in the day care group and regular exercise) was
30% in the shift group versus 8% in the working group (between the two The group is
significantly different. Other variables, smoking habit, body mass index and cardiovascular
disease were not significantly different between the two groups. Table 2 shows the prevalence
of risk factors of cardiovascular diseases in two groups of work-shift and working day. The
comparison of these values shows that abnormal levels of fasting blood sugar, total
cholesterol and blood triglyceride, systolic and diastolic blood pressure are higher in the
control group than in the control group, although this difference in fasting blood glucose and
systolic blood pressure is not statistically significant.In the next step, regression analysis was
performed to eliminate the effect of age, duration of employment and exercise activity
between the two groups, the results of which are presented in Table 3. As the table shows, all
cardiovascular risk factors are related to the age of the participants, but after eliminating the
effect of the associated variables, the abnormal level of diastolic blood pressure and

triglyceride levels remained statistically significant between the two groups.
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Table 1 - Distribution of independent variables studied in two groups of work shift and

working day

P-value work shift Working day Variable
100(49/3%) 114(51/7%) Man:
0/48 214(41/3%)

1
104(47/8%) 21(52/7%) Woman:
225(51/7%)
0/01 8/8+£36 8/1+33 Age
(M + SD)
0/03 7/69/8 6/6x8/4 Work experience
(M + SD)
0/39 4/5+24/3 4/3+26 Body mass index
0/58 5/2% 4/5% smoking
0/001 3/4% 8% Regular exercise

between two groups of work shift and working day
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Table 2. Percentage of risk factors for cardiovascular disease and their significance were

P-value Percentage in Percentage in Percent in the | Variable
total sample group day group
work shift Work
0/39 %?2/9 %3/3 12%5 FBS>126
0/02 %23 %34 %21 chol>200
%0/00 %26 %33 %22 TG=150
%0/75 %45/3 %41/2 %44/2 BMI>25
0/05 %7/4 %6/3 %5/2 SBP>140
0/00 %10/1 %9/5 %4/4 DSP>90

Table 3. Regression analysis results The relationship between independent variables and

cardiovascular risk factors

DBP>90 SBP>140 BMI>25 TG>150 | Chol>200 Variable
B+SE B£SE B+SE B+SE B£SE | FBS>126
B+SE
2/29+2/18 | 2/38+2/93 | 2/32+2/28 - | 2/53+2/29 | 2/33+ 2/34 - 4/48+ Sex
- - 2/89
213/2 £43/2 | 22/2 £29/2 | 21/2 £23/2 | 22/2 £28/2 | 23/2 £28/2 | 23/2 +42/2 Age
2/223+2/18 | 2/22+2/22 - | -2/21£2/23 | 2/21+ 2/23 -2/223+ | 2/21£2/23 work
2/23 - | experien
ce
- 4/9+4/49 | 2/35+2/89 - | -2/42+2/35 | 2/99+ 2/14 -2/225+ | 2/99+2/94 | Regular
2/98 - exercise
-4/9+ 4/49 | 2/35+2/89 - | -2/42+2/35 | 2/99+ 2/14 - 2/225+ | 2/99+ 2/94 Shift
2/98 - work
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DISCUSS

The findings showed that increased diastolic blood pressure and triglyceride levels were
associated with work shift. Other cardiovascular risk factors such as non-fasting blood sugar,
blood cholesterol, body mass index and elevated systolic blood pressure after eliminating the
effects of confounding There was no significant relationship with the type of work plan.
Studies have shown that high blood pressure, whether systolic or diastolic, can be predictive
of cardiovascular events (10).The study of the relationship between work shift and high blood
pressure in different studies has had different outcomes of 31. In a review study that analyzed
34 case-control studies by the end of 2011, the researchers concluded that there was a
significant relationship with cardiovascular events (myocardial infarction, coronary events,
etc)(7). A large cohort study has also been carried out in this area (11.12). A 14-year-old
study in Japan showed that the switching effect affects both systolic and diastolic blood
pressure, as reflected by the effect of age and body mass index It has also been greater (13).In
a large cohort study, which evaluated 10173 different tasks for people with programs of 27.5
years (from 1981 to 2009), the risk of high blood pressure (140.90 BP) was calculated by
multivariate regression model. Male entrepreneurs They were employed in different industries
in Japan who had no specific disease and their age at the start of the study was less than 32
years old. All of these people had a fixed work schedule during the study period. Comparison
of routine workers with routine showed that the risk of hypertension (systolic and diastolic)
(for rotational rotation) was 1.85 (with a confidence range of 95% 0.83-0.33) (8).In a recent
cross-sectional study, the association between the average blood pressure and the work
schedule of general hospital personnel in Brazil was evaluated. Finally, after removing the
effect of confounders, there was no relationship between the time of staff shift and the
average of four times the blood pressure measurement. There was no significant difference in
This female gender prevalence study was among the participants (88%). A cross-sectional
study of German automotive workers showed a high correlation between high blood pressure
and shift work, but reported this correlation with the behaviors of shift workers (14). A lot of
cohort studies have been conducted in our country, but there are quite different results. The
secretary of the race, who has followed 50 nurses and 50 day-care workers for 5 years, has not
seen a connection between hypertension (systolic and diastolic) (and no work shift). (15) The
examination of the occupational records of the two large industry workers in Isfahan also
showed that From the 8 years of follow up, there was no significant difference between the
two groups of shift work and daily work. (Pressure) In the study, the difference in blood

pressure levels between the two groups was related to age, work experience, body mass index
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and education level (16).In general, it seems that several factors affect the combined results of
high blood pressure and switching in different studies: demographic characteristics and
follow-up duration of the participants - the mean age of the participants in different studies
was different. In this study, age with all cardiovascular risk factors was statistically
significant. Gender is one of the variables that influences the effects of shift work. The
behavioral and physiological responses of male and female workers to work shift (1718)
showed that cross-sectional studies on female workers reported fewer side effects between
high blood pressure and shift work (14). Race is also one of the variables that has been
considered in recent research. Livia reports that the turnaround in the African American race
is considered a risk factor for hypertension, but it is not the case for white race (19). Another
factor is the difference in the behaviors and habits of workers in different societies, which
results in a kind of life and culture and economy and welfare. Several studies have shown the
effect of behaviors and habits on the frequency of high blood pressure in shifters (20,21). In
the present study, among the variables studied, smoking was higher among shift workers.
Although no significant difference was observed. There is a significant difference in the habit
of regular exercise between the two groups. As with 32% of shift workers, 8% of regular
workers are regularly in regular exercise. However, the amount of obesity (defined as BMI)
(25 <) was not significantly different in two groups. This can be due to different nutritional
patterns , The effect of circadian rhythm disorder on blood transfusion and leptin and ghrelin
hormone levels, or poor accuracy in filling the questionnaire by personnel (22-24).In the
present study, after eliminating the effect of confounding factors, the frequency of non-fasting
blood sugar, cholesterol, and body mass index in the shift group was higher than the working
day but did not show any significant difference. (Table 3). This result is similar to the results
of a cohort study in the country in which there was no relationship between work shift and
blood cholesterol levels in nurses (15). Another study in Iran reported reverse outcomes of
this study: the unconventional level of cholesterol There was a significant relationship
between shift work and non-naturally occurring triglyceride levels. (25). This difference in the
results may be attributed to the gender of the participants who were all gentlemen, the higher
mean age and work experience than the present study, the different definition of the shift and
the non-normal level of triglyceride. ) In the study, it has been noted that level 202 is higher
for non-natural triglycerides. (Some studies have attributed increased triglyceride to dietary
habits and genetic factors ( 26.27.28).Some studies have found that there is a clear
relationship between the work shift and the level of triglyceride, which may reduce the

amount of triglyceride by adjusting the shift. For example, in one study, changing the



M. Zeinijahromi et al. J Fundam Appl Sci. 2018, 10(2S), 660-672 668

direction of rotation of the shift according to the counterclockwise, the clockwise increase of
49% of the clock triglyceride decreased by 1%, and the rotation of the counterclockwise shift
shifts increased 49% in the triglyceride level of the blood (29 and 30).Fasting blood glucose
and diabetes mellitus are considered as a risk factor for heart disease. Physiologically, shifting
with disturbances in circadian rhythm and sleeping and awakening habits may lead to changes
in blood glucose regulation (31). However, various studies have reported different effects on
long-term shifting effects. A 10-year-old futuristic study of two day care groups and shift
rotation work in a Japanese industry followed a hazard ratio of HbA1C>6 as diabetes (1.35 /
1.50 / 1.75) for shift work (11) Another 8-year cohort study in Japan had similar results
(32).In Sweden, researchers in a study conducted over 22 years of follow up of 488,000
female nurses. The risk ratio for diabetes in different groups (working experience under 4
years old, 4-42 years and over 4 years) was different, with a significant relationship with a
work history of more than 42 years, and this increase to a large extent attributable (33). In a
cross-sectional study in Urmia, comparing the drivers of night work in Iran with working day
workers showed a significant increase in the incidence of fasting blood glucose (110 mg / dL
and above) (OR =1/ 9 p <0/001). According to the drivers' work schedule, this work has
been referred to at least 49 hours of weekly work between 9 o'clock and 8 o'clock, which is
different from the definition of shift work in hospital staff and in the present study (34). In
this study, fasting blood glucose 126 mg / dl and above was more common in the shift group,
but the difference was not significant with the day care group. The difference between the
findings of various studies, together with our study, may be different from definitions of
hyperglycemia or diabetes, the differences in the type of studies, the length of the participants'
tracking time, the race and the age of the worker, the various definitions of night work and
work shift. Returns. The average work experience in this study was less than about 5 to 10
years in comparison to conflicting studiesOn the other hand, in our study, the shift group has
varied over the years of work, and some have been in daily work. This change in the work
schedule in the hospital workforce is not unusual and may be part of the difference between
the results of cross-sectional and prospective studies on this issue. Among the limitations of
this study, the following are noteworthy: the shift has been taken into account with the general
definition, and the work of the night has not been distinguished from the rotary shaft. The
reason for this was the very low number of night work personnel. The study type does not
confirm the causality relationshipTherefore, the design of data recording systems and
conducting prospective studies and long-term follow-up of the workforce are recommended

for accurate determination of the causality relationship. There is also the possibility of
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premature displacement or early retirement of staff with cardiovascular disease in this study,
therefore, the prevalence cardiovascular risk factors among shift workers are higher than those
listed in this study. ) Healthy worker effect (due to resource constraints, other factors affecting
cardiovascular diseases such as stress and occupational safety, nutritional patterns, work
schedule details such as the number of days off at the moon, long hours of work and income

levels were not investigated in this study, which could Future studies should be considered.

CONCLUSION

Considering the results and comparing them with other studies, it can be said that switching
can be considered as one of the risk factors for cardiovascular disease. On the other hand,
since the sampling from 3 educational hospital in different parts of the city ofjahrom, the
results of this study are largely applicable to the health staff of Jahrom University of Medical
Sciences. Therefore, the study of occupational health of shift workers and support programs
includes the modification of professional tensions by the team, the balance between work and
personal life, personal lifestyle modification and nutrition patterns, planning for regular
exercise and recreational and entertainment programs. It turns out.It is also necessary to
identify high risk individuals for cardiovascular diseases and to determine the fitness of
employees to work in the form of occupational health programs. Obviously, the benefits of
such interventions are both for the individual themselves and for achieving the ultimate goals
of the implementing organization, including increasing productivity, creativity, reducing
absenteeism, costs of treatment and the severity of employees, and ultimately increasing

general public health.

REFRENCE

1) Boissard P, Cartron D, Gollac M, Valeyre A. Time and work: duration of work. Dublin
(Ireland): European Foundation for the Improvement of Living and Working Conditions;
2011.

2) Aminian O. Shift work. In: SadeghniiatKh, Aminian O. Sleep disorder& occupation
medicine, 1thed. Tehran:Teimourzadeh Publication;2013.p.135-158.(Persian)

3) International Council of Nurses. Positive practice environments: quality workplace=quality
patient care.  Available at:  http://www.icn.ch/publications/2007-positive-practice-

environments-quality-workplaces-quality-patient-care/. 2010.



M. Zeinijahromi et al. J Fundam Appl Sci. 2018, 10(2S), 660-672 670

4) Mardi H, Zakerian SA, Jalali M, Abaszadeh M, Panjali Z &Karoujdeh J. Shift work and
health outcomes associated with it:A case study of security staff a refinery complex. Journal
of Ergonomics and Human Factors Engineering Iran 2014; 2(1): 46-53

5) Mehrabi T &Ghazavi Z. Survey public health of woman nurses in hospitals of Isfahan
University of medical science. Journal ofHealth 2009; 1(2): 1-5

6) Boggild H, Knutsson A. Shift work, risk factors and cardiovascular disease. Scand J] Work
Environ Health 1999; 25:85-99.

7) Vyas MV, Garg AX, lansavichus AV, Costella J, Donner A, Laugsand LE, et al. Shift
work and vascular events: systematic review and meta-analysis. BMJ 2012; 345: e4800.

8) Global Atlas on Cardiovascular Disease Prevention and Control. Mendis S, Puska P,
Norrving B editors. World Health Organization (in collaboration with the World Heart
Federation and World Stroke Organization), Geneva: 2011.

9) Coronary Heart Disease. Org [homepage on internet]. Dallas : American heart association .
updated 2015. Available
from:http://www .heart.org/HEARTORG/Conditions/More/MyHeartandStrokeNews/.

10) Sesso HD, Stampfer MJ, Rosner B, Hennekens CH, Gaziano JM, Manson JE, et al.
Systolic and diastolic blood pressure, pulse pressure, and mean arterial pressure as predictors
of cardiovascular disease risk in Men. Hypertension 2000; 36:801-807.

11) Kubo T, Fujino Y, Nakamura T, Kunimoto M, Tabata H, Tsuchiya T, et al. An industry-
based cohort study of the association between weight gain and hypertension risk among
rotating shift workers. J Occup Environ Med 2013; 55:1041-1045.

12) Hublin C, Partinen M, Koskenvuo K, Silventoinen K, Koskenvuo M, Kaprio J. Shift-work
and cardiovascular disease: a population-based 22-year follow-up study. Eur J Epidemiol
2010; 25:315-323.

13) Suwazono Y, Dochi M, Sakata K, Okubo Y, Oishi M, Tanaka K, ef al. Shift work is a risk
factor for increased blood pressure in Japanese men: a 14-year historical cohort study.
Hypertension 2008; 52:581-586.

14) Sfreddo C, Fuchs SC, Merlo AR, Fuchs FD. Shift work is not associated with high blood
pressure or prevalence of hypertension. PloS One 2010; 5:¢15250.

15) Vazirinejad R, Esmaeili A, Hassanshahi GH, Razi L. Does shift work increase the levels
of blood pressure and cholesterol among hospital nurses? A historical cohort study. JOHE

2012 ; 1:9-16.



M. Zeinijahromi et al. J Fundam Appl Sci. 2018, 10(2S), 660-672 671

16) Gholami-Fesharaki M, Kazemnejad A, Zayeri F, Rowzati M, Sanati J, Akbari H.
Multicenter historical cohort study of the relationship between shift work and blood pressure.
ARYA Atheroscler 2014; 10:287-291.

17) Korompeli A, Muurlink O, Tzavara C, Velonakis E, Lemonidou C, Sourtzi P. Influence of
shiftwork on greek nursing personnel. Saf Health Work 2014; 5:73-79.

18) Tucker P, Knowles SR. Review of studies that have used the Standard Shiftwork Index:
evidence for the underlying model of shiftwork and health. Appl Ergonomics 2008; 39:550-
564.

19) Lieu SJ, Curhan GC, Schernhammer ES, Forman JP. Rotating night shift work and
disparate hypertension risk in African—Americans. J Hyperten 2012; 30:61-66.

20) Ohlander J, Keskin MC, Stork J, Radon K. Shift work and hypertension: Prevalence and
analysis of disease pathways in a German car manufacturing company. Am J Ind Med 2015;
58:549-560.

21) Puttonen S, Harma M, Hublin C. Shift work and cardiovascular disease—Pathways from
circadian stress to morbidity. Scand J Work Environ Health 2010; 36:96—-108.

22) Sadeghniiat K, Safaiyan A, Aminian O, Sharifi F. Night work and inflammatory markers.
Ind J Occup Environ Med 2011; 15:38.

23) Crispim CA, Waterhouse J, Damaso AR, Zimberg 1Z, Padilha HG, Oyama LM, et al.
Hormonal appetite control is altered by shift work: a preliminary study. MetabClinExp 2011;
60:1726-1735.

24) Antunes LC, Levandovski R, Dantas G, Caumo W, Hidalgo MP. Obesity and shift work:
chronobiological aspects. Nutr Res Rev 2010; 23:155-168.

25) Ghiasvand M, Heshmat R, Golpira R, Haghpanah V, Soleimani A, Shoushtarizadeh P, et
al. Shift working and risk of lipid disorders: A cross-sectional study. Lipids Health Dis 2006;
5:9.

26) De Bacquer D, Van Risseghem M, Clays E, Kittel F, De Backer G, Braeckman L.
Rotating shift work and the metabolic syndrome: a prospective study. Int J Epidemiol 2009;
38:848-854.

27) Lavie L, Lavie P. Elevated plasma homocysteine in older shift-workers: a potential risk
factor for cardiovascular morbidity. Chronobiollnt 2007; 24:115-128.

28) Caciari T, Tomei G, De Sio S, Capozzella A, Schifano MP, Trove L, et al. Evaluation of
some cardiovascular risk parameters in health professionals exposed to night work. Ann Ig

2013; 25:23-30.



M. Zeinijahromi et al. J Fundam Appl Sci. 2018, 10(2S), 660-672 672

29) Orth-Gomer K. Intervention on coronary risk factors by adapting a shift work schedule to
biologic rhythmicity. Psychosom Med 1983; 45:407-415.

30) Sookoian S, Gemma C, Fernandez Gianotti T, Burgueno A, Alvarez A, Gonzalez CD, et
al. Effects of rotating shift work on biomarkers of metabolic syndrome and inflammation. J
Int Med 2007; 261:285-292.

31) Szosland D. Shift work and metabolic syndrome, diabetes mellitus and ischaemic heart
disease. Int J Occup Med Environ Health 2010; 23:287-291.

32) Morikawa Y, Nakagawa H, Miura K, Soyama Y, [shizaki M, Kido T, et al. Shift work
and the risk of diabetes mellitus among Japanese male factory workers. Scand J Work
Environ Health 2005; 31:179-183.

33) Pan A, Schernhammer ES, Sun Q, Hu FB. Rotating night shift work and risk of type 2
diabetes: two prospective cohort studies in women. PLoS Med 2011; 8:¢1001141.

34) Mohebbi I, Shateri K, Seyedmohammadzad M. The relationship between working
schedule patterns and the markers of the metabolic syndrome: comparison of shift workers

with day workers. Int J Occup Med Environ Health 2012; 25:383-391.

How to cite this article:

Zahediniya F, Mosallanejad M, Zeinijahromi M. Investigating the relationship between work-
shift and risk factors for cardiovascular disease (cvd) in nurses affiliated to jahrom university
of medical sciences. J. Fundam. Appl. Sci., 2018, 10(2S), 660-672.




