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Abstract
Background and aim: Nowadays, shift work is common in many developed countries, 
which has become especially popular in order to advance the production goals of industrial 
companies. This study investigates the relationship between shift work and blood indicators 
in employees of a petrochemical company in Assaluyeh region in south of Iran. 

Methods: In this cross-sectional study, 500 workers of a petrochemical company in 
Assaluyeh industrial zone located in southern Iran in 2018 were conducted. All employees 
were divided into two groups of day workers and shift workers. Blood samples were taken 
from all participants in the study. Changes in metabolism in the body were studied by 
analyzing hematological parameters for fasting plasma glucose, triglycerides, cholesterol, 
LDL, HDL, liver enzymes such as SGOT, SGPT, and whole blood cells. Also, in order to check 
blood pressure levels in the subjects, blood pressure was measured by standard methods. 
The mean of these parameters was compared between the two categories.

Results: The average age of subjects in this study was 35 years; the mean age of day 
workers 33 years and shift workers was 36 years. According to the statistical tests results, 
there was a significant difference between the glucose, triglyceride, cholesterol and LDL in 
the day workers and shift workers (p<0.05). Also, fundamental difference was seen between 
MCV, RBC and SGPT with systolic blood pressure in shift workers (p<0.05). Furthermore, the 
results of statistical tests depicted substantial difference between the systolic and diastolic 
blood pressure in the day and shift working people (p<0.05). The mean of RBC and WBC in 
day workers were much more higher than shift workers, but did no manifested marked 
difference between WBC and RBC in two teams concerned (p>0.05). Besides, the mean of 
SGPT in shift workers were a bit lower than day workers. One further result has to do with 
the significant difference which was seen between liver enzymes SGOT and SGPT in two 
categories involved (p>0.05). 

Conclusion: From all information outlined above, it is vivid that there is potent potential 
health risks in shift worker as compared to day worker resulting in developing such sever 
chronic diseases as hypertension, cardiovascular disorders and among others.
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Introduction
Over the past few decades, the increasing development of 
industrialized countries has revolutionized all of work systems in 
the entire world in order to increasing the rate of productions 
simultaneously [1]. The nature of shift work in the early 21st 
century is changing rapidly, and compared to previous centuries, 
people who work shifts  or  need  to  work  are  now  scattered  in 

many different sections of society. Industries such as agriculture, 
telecommunications, printing, health, distribution, food 
production, and transportation, which are heavily influenced 
by widespread urbanization, also use shift work as a means to 
increase productivity or customer service [2]. Until the invention 
of relatively effective artificial light sources, humans were unaware 
of their natural circadian rhythms [3]. Studies have shown that the 
advent of the lamp gradually increased the organization and use 
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and CHD and risk factors (Blood pressure, serum lipids, glucose, 
uric acid, etc.) have investigated comprehensively [19]. Shifts 
increase the incidence and CHD related mortality [20], but these 
results have not always been confirmed [21]. Effects it’s more 
likely to work on CHD risk factors confusing and incompatible 
between topics or biological Indices [22]. Many studies today 
focus on changes in the lifestyle of shift workers, while recent 
findings have shown that shift systems can also cause metabolic 
disorders [23-25]. Disorders such as sleep disorders, obesity, 
cardiovascular disease and hypertension, gastrointestinal and 
mental disorders [26-29], as well as changes in sleep, glucose, 
HDL and LDL [30]. High blood pressure is so prevalent in the world 
that in epidemiological studies, 70% of the elderly in developed 
countries, including Poland, have hypertension disorders. On the 
other hand, high blood pressure is one of the most important risk 
factors for heart disease [31]. Researchers have shown different 
results in examining the relationship between shift work and 
blood pressure, so that some studies have shown that working 
night shifts can cause abnormal blood pressure in employees. On 
the other hand, in a study by Sakata and his colleagues in Japan, 
it was stated that blood pressure is higher in day care. Recently, 
there have been reports of an increase in the prevalence of 
metabolic disorders in shift workers. Researchers have also 
reported conflicting information on the link between shift work 
and obesity. However, some studies have not reported any 
significant relationship between shift work and employee BMI, 
and in some studies the BMI of shift workers is less than day 
workers. Given the above and the importance of employee 
health with the aim of having a healthier working community and 
increasing productivity in the long run and in order to identify risk 
factors and risks in large industries such as petrochemical 
industries, this study aims to determine the relationship Between 
the work system and the study of blood factors in the employees 
of a petrochemical industry in Assaluyeh city located in the south 
of Iran.

Materials and Methods
Demographic information of employees: This cross-sectional 
study was conducted among employees of a petrochemical 
industry in Pars Energy Special Economic Zone in Assaluyeh in 1398. 
The study population included all workers in the industry equal to 
500 people, of which 150 were day laborers and 350 were shift 
workers. Information of all subjects, including demographic 
information, medical and occupational records, was used in the case 
study method, and in some cases, direct interviews were recorded 
in a self-reported questionnaire. This information included age, 
work experience, level of education, history of blood diseases, 
occupation, history of second job and smoking. Criteria for excluding 
employees from the present study included a history of 
hypertension as well as a history of chronic diseases such as liver 
and kidney diseases. Individuals who did not have any specific 
illnesses in their cases during the post-employment examinations 
were also examined. With the departure of employees who did not 
meet the criteria for the present study, it was found that shift 
workers were 2.2 times more active than day workers in the 
industry under study. In terms of education,  they  were  divided  
into  four  categories: diploma, post-diploma, bachelor's degree  and

of workers' teams or shifts to continue production after dark time 
[4]. Forges, paper mills, glass mills, and the metallurgical industry all 
worked shifts in the 1800’s, but the opening of the first power plant 
in 1882 by Thomas Edison provided the potential for 24 hour 
production. With globalization and the growing need to work in the 
business world, industry workers who traditionally did not use shift 
work, such as the banking and financial industries, now face long 
working hours, especially in the petrochemical industry which is 
expanding day by day. According to huge number of studies it is 
proved that the prevalence of shift work have increased markedly 
among many European by 15% and in the United States this 
percentage is reached to 20% in men and 11% in women regularly 
[5]. Shift work has various harmful effects on health, such as the 
effect on the sleep-wake cycle, adverse effects on quality of life and 
family relationships, decreased concentration, increased digestive 
problems and the incidence of cardiovascular disease and 
hypertension [6]. A 2011 study conducted by Rajartnam et al found 
that one million employees in Australia worked part-time, with 
problems such as circadian rhythms and sleep deprivation. They 
also found that the process of personnel sleeping and waking has 
played a significant role in reducing concentration and increasing 
performance errors and increasing the risk of accidents at work [7]. 
According to studies, the most inappropriate behavioral tendencies 
in night jobs have been reported more than daily. For example, 46% 
of night workers in Canada are smokers, compared to only 27% 
among porters. On the other hand, changes in lifestyle and food 
consumption can also be derived from the work system of working 
people. Studies show that shift workers have a strong tendency to 
consume sweet or ready to eat foods such as sausages and fatty 
foods. This type of food itself causes a variety of underlying and 
chronic diseases such as obesity. High blood pressure and 
cardiovascular disease and cancer [8]. Also, many studies have 
shown that most shift workers tend to use psychotropic drugs and 
more than day laborers suffer from mental illness [9,10]. Shift 
systems cause many health and wellness phenomena due to 
changes in the natural state of the body [11]. Sleep disturbance in 
shift systems, in addition to damage to job duties and other 
psychological and social stressors, has a negative effect on 
employee health [12-15]. It is interesting to mention that this 
proportion in Singapore and in Korea has involved 32% and 25% of 
the total working population respectively which got engaged in 
some sleep disorder [16]. It is well known in developed countries 
that many deaths are due to chronic diseases such as Coronary 
Heart Disease (CHD), Cerebrovascular Disease (CVD), cancer, 
diabetes, etc., which are closely related to human lifestyle smoking, 
drinking alcohol, exercise, diet, etc. However, the best lifestyle for 
workers is to "work" full time. Therefore, the effects of "work" on 
health must be properly evaluated to control the health and 
promote the health of workers. Among the various occupational 
factors, the health consequences of shift work have been 
repeatedly discussed [17]. The need of society for more services, 
technical needs to maintain the survival of industry and economic 
needs of the country are among the reasons for the widespread use 
of the shift system in the 21st century. One of the most important 
physiological disorders related to night shifts is disorders related to 
the digestive system and changes in sleep patterns that are caused 
by    night    shifts    [18].    The    relationships    between   shift   work 
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higher. Individuals with Body Mass Index (BMI) greater than 25 
kg/m2 were considered obese.

Metabolic risk factors: To determine the amount of Blood Sugar 
(FBS), Cholesterol, Triglyceride (TG), High Density Lipoprotein 
(HD), Glucose (LLG), Lipoprotein Serum Trans-Pyruvic hepatic 
enzyme (SGPT) and also for more detailed study of changes in the 
body's metabolism, blood cell count (blood complete cell) such as 
Red Blood Cell count (RBC), tuberculosis (RBC), tuberculosis and 
Hemoglobin (HB) 500 blood samples of workers and staff were 
prepared by an expert in the workplace and transferred to a 
specialized laboratory for analysis. Blood pressure (blood 
pressure) of all employees was measured by a mercury 
sphygmomanometer in the morning. Systolic and diastolic blood 
pressures were measured twice for each employee and 5 minutes 
rest was considered between each measurement.

Statistical analysis: The data were analyzed using SPSS software 
version 22. To compare the mean of several groups independent 
of ANOVA test and to determine the relationship between the 
parameters by regression method

Multiple and correlation were used. To compare the mean blood 
parameters of working day and shift workers from

T-test and ANOVA to determine the relationship between blood 
pressure and blood parameters of shift workers with age from the 
linear regression test to determine the relationship between 
blood pressure and blood parameters of the test staff linear 
regression to determine the relationship between smoking in day 
workers and shift workers from chi-square test to determine 
correlation between education In choreographers and shift 
workers, chi-square test was used and correlation test was used to 
determine the relationship between blood pressure and heart 
rate. The significance level of the test was considered 0.05.

Results and Discussion
The study population included 500 people, of whom 150 were 
working day and another 350 were shift workers.

The mean age of the subjects was 35 years, the mean age of day 
workers was 33 years and shift workers were 36 years. The age 
group of 35-38 years with 47.4% compared to other groups had 
the highest frequency. Most of the subjects involved in this study 
had a bachelor's degree (64.2%) and 30% of the employees were 
day laborers and 70% of the employees were shift smokers. A 
comparison of the demographic characteristics 

of the employees in the two groups of day laborers and shift 
workers is shown in Tables 1 and 2. As can be seen, statistical 
analysis shows a significant difference between day worker and 
shift working groups in terms of BMI (P<0.05), while there is a 
significant difference between education and smoking (05/0<P). 
The mean BMI of the subjects was 24.98 which the mean BMI of 
day workers was 24.2 and in shift workers was 24.8 The results of 
statistical tests showed a significant difference between BMI and 
age of individuals (P=0.02). The mean systolic blood pressure was 
reported roughly 12.4 Hg/mm in day patients and 12.8 Hg/mm in 
shift workers. The results of statistical tests showed a significant 
difference between blood pressure in working day and shift 
workers (P=0.001). Also, the results of statistical tests did not 
show a significant difference between systolic blood pressure and 
age of individuals (P=0.87) and diastolic blood pressure and age of 
individuals (P=0.34). The results of statistical tests did not show a 
significant difference between systolic blood pressure and heart 
rate (P=0.17), while there was a significant relationship between 
diastolic blood pressure and heart rate (P=0.001). The results of 
statistical tests showed a marked difference between glucose in 
day laborers and shift workers (P=0.007). The mean cholesterol of 
all subjects studied was 180.45 which is the mean cholesterol of 
daily workers 154.8 mg/day and shift workers 149.5 dl/mg. The 
results of the statistical test showed a significant relationship 
between cholesterol levels with the day and night groups 
(P=0.001). The mean HDL of all subjects was 41.2 dl/mg, with a 
mean HDL of 41.4 dl/mg for day workers and 40.9 dl/mg for shift 
workers. The results of the statistical test showed a substantial 
relationship between LDL levels in the day and night groups 
(P=0.04). The mean triglyceride of day laborers (146/36 dl/mg) 
was higher than shift workers so that the statistical analysis of the 
significant difference between the mean triglyceride of day 
laborers and shift workers was (>05). The mean hepatic enzyme 
SGPT in shift workers was lower than day workers, while the 
results of statistical tests showed a significant difference between 
liver enzymes (SGOT and SGPT) in the two subjects (0.05). The 
mean number of red blood cells (506.6) and the number of white 
blood cells (L 23/12032) in day workers were higher than the 
number of shift workers, but the analysis was not significant.  The 
results of statistical tests showed a significant difference between 
heart rate and diastolic blood pressure in shift workers (P<0.05). 
Also, a significant correlation was observed between the Mean 
red blood Cell Volume (MCV), Red Blood Cell count (RBC) and 
Serum Transpirotic Hepatic Enzyme (SGPT) with new systolic 
blood pressure (P>0.05).

Education   
Diploma  60

Bachelor's degree  320
And higher    120

Body mass index
Less than 25 m2/kg  346
More than 25 m2/kg  154

Smoking
Yes   60 (12%)
No     440 (88%)

Table 1: Comparison of demographic characteristics of employees in the two groups of day laborers and shift workers.
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p-value 
0/007

Shift Work Day Work
Variable

Max Min Mean Max Min Mean
0/002 460 54 93/00 ± 5/7 112 76 89/4 ± 2/9 Glucose
0/63 320 27 149/5 ± 6/9 570 36 154/8 ± 5/8 Cholesterol
0/03 48 32 40/9 ± 12/9 43 35 41/4 ± 3/8 HDL

0/003 180 90 135/2 ± 43/00 99 220 146/3 ± 6/9 LDL
0/81 48 16 29/1 ± 13/8 56 15 28/8 ± 33/9 SGOT
0/24 98 13 24/00 ± 3/9 87 18 32 /00 ± 11/00 SGPT
0/57 11 4 6/5 ± 4/00 12 3 5/7 ± 97/0 WBC
0/97 22 11 14/4 ± 54/6 23 10 14/4 ± 79/6 HB
0/68 41 19 24/8 ± 9/8 35 18 24/2 ± 3/9 BMI
0/12 19 11 12/8 ± 5/8 15 10 12/4 ± 3/5 HP

Table 2: Frequency of blood parameters and antropometric assessmet based on work shift.

The expansion of the shift system in industry can have wide-
ranging negative effects on employee health, as well as one of the 
important risk factors for biomarkers of metabolism [32,33].  
With the industrialization of countries in the world and the need 
to increase production, the prevalence of shift system in 
industries is increasing so that it covers more than 15% of the 
total working population. The results of the study indicate that 
the mean systolic and diastolic blood pressure in shift workers 
was higher than day workers. The results of test-T showed a 
significant difference between systolic and diastolic blood 
pressure in the two groups. Studies by researchers have reported 
different results from the effect of the shift system on 
employees' blood pressure. Some studies did not show a 
significant relationship between shift work and blood pressure. 
Sakata, et al. after examining 5,338 steel industry workers in 
Japan, found that shift work was one of the risk factors for 
hypertension. Motamedzadeh, et al. showed that noise and shift 
work together increase systolic and diastolic blood pressure. 
Ohira, et al. in Japan stated that shift work can increase systolic 
blood pressure among employees. The results of the present 
study also showed that the age of employees increased with 
systolic and diastolic blood pressure, so that these changes are 
more noticeable in the group older than 50 years. The results of 
this study are consistent with the results of some studies. In a 16 
years study of white-skinned and black shift nurses in Africa-
America, Liu, et al. stated that shift work causes high blood 
pressure in black-skinned nurses [34]. The results of the present 
study show that the mean heart rate in shift workers is higher 
than day laborers, but the results of test-T test did not show a 
significant difference between heart rates in the two groups 
studied. Morta, et al. showed that the mean heart rate in shift 
workers was higher than day laborers but the comparison of 
statistical tests did not show a significant difference [35]. One of 
the reasons for the increase in blood pressure in the surveyed 
employees can be attributed to the increase in working hours 
(overtime) of the employees, so that increasing working hours 
can be one of the reasons for increasing blood pressure in shift 
workers. Carlosen and colleagues showed that one of the factors 
that can directly affect the circadian rhythm is the shift system. 
Other influential factors can be job stress and lifestyle [36]. Since 
the regulation of blood pressure and heart rate is under the 
control of the nervous system, the shift system with impaired 
circadian rhythm can increase the risk of cardiovascular disease. 
According  to  the  results obtained from the present study as well 

as the studies conducted by researchers, shift work can be 
considered as one of the risk factors for high blood pressure. 
Therefore, it is recommended that employees who work in shifts 
on a periodic basis be monitored for blood pressure and heart 
rate. In the present study, the mean BMI of shift workers was 
lower than that of day laborers. In Brazil showed that the mean 
BMI of shift workers was lower than that of day laborers and 
there was no significant difference between shift work and BMI 
and body weight [37]. In the study conducted by Gholami, et al. 
with the aim of investigating the relationship between obesity 
and shift work on the employees of Mobarakeh Steel Company in 
Isfahan between 2001 and 2010, showed that the body mass 
index was higher than that of seven employees [38]. Statistical 
analysis in the present study showed a significant difference 
between body mass index and age of individuals. Parkes, et al. 
Showed that BMI also increases with age and works experience 
Various factors can affect the reduction in the average BMI of 
shift workers relative to day workers. The results of the present 
study show that the levels of cholesterol, triglyceride, HDL and 
LDL were lower in day shift workers than in day workers, while 
the average glucose in shift workers was higher than day workers. 
Numerous studies confirm the relationship between shift work 
and blood parameters. Lee, et al showed that HDL was reduced 
and blood glucose was increased among shift workers. Morikawa 
et al. showed no change in the biomarkers of burnt biomarkers in 
shift workers, but the rate cholesterol was increased among shift 
workers compared to day laborers. Based on the results of the 
present study, the mean of SGPT liver enzyme in shift workers 
was lower than day workers, while SGOT enzyme was slightly 
increased in shift workers. Morta, et al. Showed that hepatocyte 
Alanine Aminotransferase (ALT) as well as gamma-glutamine 
peptidase transferase (-γGPT) were shown to reduce or decrease 
hepatic enzymes. The results of the present study show that the 
mean of Red Blood Cell count (RBC) and White Blood Cell count 
(WBC) in day laborers was more than shift workers, but statistical 
analysis showed no significant difference between the mean of 
the two groups. In the study by Sakata, et al. was shown that 
blood hemoglobin decreased in shift workers, while liver enzyme 
GPT-γ increased. Suquin, et al. showed that the average number 
of white blood cells in shift workers is increasing. As a last note 
which was highlighted by results reported, there was a significant 
relationship between MCV, RBC and SGPT with systolic blood 
pressure.

This article is available in: https://www.imedpub.com/medical-research-and-health-education/
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Conclusion
According all information outlined above it is apparent that the 
decrease and increase in metabolic markers can be one of the 
risk factors for cardiovascular disease. According to the results 
of the present study, shift work can be indirectly associated with 
high blood pressure and some metabolic features. Changes in 
the blood components of employees can be prevented to some 
extent by increasing the rest time of shift workers as well as 
periodic examinations to make the person more compatible with 
the work environment. In general, it is concluded that the shift 
system causes circadian rhythm disturbance, which is a cause 
of some cardiovascular risk factors as well as gastrointestinal 
problems.

References
1 Sakata K, Suwazono Y, Harada H, Okubo Y, Kobayashi E, et al. (2003) 

The relationship between shift work and the onset of hypertension 
in male Japanese workers. J Occup Enviro Med 45:1002-1006 

2 Frost P, Kolstad HA, Bonde JP (2009) Shift work and the risk of 
ischemic heart disease-a systematic review  of the  epidemiologic 
evidence. Scand J Work Environ Health 35:163–179 

3 Gordon NP, Cleary PD, Parker CE, Czeisler CA (1986) The prevalence 
and health impact of shiftwork. Am J Public Health 76:1225–1228 

4 Grossman V (1997) Defying circadian rhythm: the emergency nurse 
and night shift. J Emerg Nurs 23:602–607 

5 Rajaratnam SM, Howard M, Grunstein RR (2013) Sleep loss and 
circadian disruption in shiftwork: health burden and management. 
Med J Aust 199:11-15 

6 Asghari M (2013) Investigation of Disorders and Problems caused by 
Shiftwork in an automotive industry. Univ Med Sci J 5:15-22  

7 Zamanian Z (2012) Investigation of Shift Work Disorders among 
Security Personnel. J Occup Hyg Eng 4:91-94 

8 Buja A, Zampieron A, Mastrangelo G, Petean M, Vinelli A, et al. (2013) 
Strain and health implications of nurses’ shiftwork. Int J Occup Med 
Environ Health 26:511-521 

9 Di Lorenzo L, de Pergola G, Zocchetti C, L'abbate N, Basso A, et al. 
(2003) Effect of shift work on body mass index: results of a study 
performed in 319 glucose-tolerant men working in a Southern Italian 
industry. Int J Obes 27:1353-1358 

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

11 Akerstedt T, Knutsson A, Westerholm P, Theorell T, Alfredsson L, 
et al. (2002) Sleep disturbances, work stress and work hours: a 
crosssectional study. J Psychoso Res 53:741-748 

12 Knutsson A (2003) Health disorders of shift workers. Occup Med 
53:103-108 

13 Labbafinejad Y, Attarchi MS, Azimzadeh B, Serajzadeh N, Namvar M 
(2013) Comparison of sleep disorders in shift and non-shift workers 
employed in a printing factory in Tehran 2010. Razi J Med Sci 19:1-8 

14 Ha M, Park J (2005) Shiftwork and metabolic risk factors of 
cardiovascular disease. J Occup Health 47:89-95 

15 Boggild H, Suadicani P, Hein HO, Gyntelberg F (1999) Shift work, 

social class, and ischaemic heart disease in middle aged and elderly 
men; a 22-year follow up in the Copenhagen male study. Occup 
Environ Med 56:640–645 

16 Harrington JM (2001) Health effects of shift work and extended 
hours of work. Occup Enviro Med 58:68-72 

17 Knutsson A (1989) Shift work and coronary heart disease. Scand J Soc 
Med Suppl 44:1–36 

18 Knutsson A, Akerstedt T, Jonsson BG (1988) Prevalence of risk factors 
for coronary artery disease among day and shift workers. Scand J 
Work Environ Health 14:317–321

19 McNamee R, Binks K, Jones S, Faulkner D, Slovak A, et al. (1986) 
Shiftwork and mortality from ischaemic heart disease. Occup Environ 
Med 53:367–373 

20 Morikawa Y, Nakagawa H, Miura K, Ishizaki M, Tabata M, et al. (1999) 
Relationship between shift work and onset of hypertension in a 
cohort of manual workers. Scand J Work Environ Health 25:100–104 

21 Karlsson B, Knutsson A, Lindahl B (2001) Is there an association 
between shift work and having a metabolic syndrome? Results 
from a population based study of 27 485 people. Occup Enviro Med 
58:747-752 

22 Machi MS, Staum M, Callaway CW, Moore C, Jeong K, et al. (2012) 
The relationship between shift work, sleep, and cognition in career 
emergency physicians. Acad Emerg Med 19:85-91 

23 Wang X, Armstrong M, Cairns B, Key T, Travis R (2011) Shift work and 
chronic disease: the epidemiological evidence. Occup Med 61:78-89 

24 Suwazono Y, Dochi M, Sakata K, Okubo Y, Oishi M, et al. (2008) A 
longitudinal study on the effect of shift work on weight gain in male 
Japanese workers. Obesity 16:1887-1893 

25 Van Drongelen A, Boot CR, Merkus SL, Smid T, Van Der Beek AJ (2011) 
The effects of shift work on body weight change—a systematic review 
of longitudinal studies. Scand J Work Enviro Health 2011:263-275

26 Rutenfranz J, Colquhoun WP, Knauth P, Ghata J (1997) Biomedical 
and psychosocial aspects of shift work: a review. Scand J Work Enviro 
Health 1977:165-182 

27 Theorell T, Åkerstedt T (1976) Day and night work: changes in 
cholesterol, uric acid, glucose and potassium in serum and in 
circadian patterns of urinary catecholamine excretion. Acta Med 
Scand 200:47-53 

28 Borzecki A, Kader B, Berlowitz D (2010) The pidemiology and 
management of severe hypertension. J Hum Hyperten 24:9-18 

29 Lang T, Pariente P, Salem G, Tap D (1988) Social, professional 
conditions and arterial hypertension: an epidemiological study in 
Dakar, Senegal. J Hyperten 6:271-276 

30 Motamedzade M, Ghazaiee S (2003) Combined effects of noise 
and shift work on workers'physiological parameters in a chemical 
industry. Avicenna J Clin Med 10:39-46 

31 Ohira T, Tanigawa T, Iso H, Odagiri Y, Takamiya T, et al. (2000) Effects of 
shift work on 24-hour ambulatory blood pressure and its variability 
among Japanese workers. Scand J Work Enviro Health. 2000:421-426 

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

33 Murata K, Yano E, Hashimoto H, Karita K, Dakeishi M (2005) Effects of 
shift work on QTc interval and blood pressure in relation to heart rate 
variability. Int Arch Occup Enviro Health 78:287-292 

© Copyright iMedPub 

https://journals.lww.com/joem/Abstract/2003/09000/The_Relationship_Between_Shift_Work_and_the_Onset.13.aspx
https://journals.lww.com/joem/Abstract/2003/09000/The_Relationship_Between_Shift_Work_and_the_Onset.13.aspx
https://www.sjweh.fi/show_abstract.php?abstract_id=1319
https://www.sjweh.fi/show_abstract.php?abstract_id=1319
https://www.sjweh.fi/show_abstract.php?abstract_id=1319
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.76.10.1225
https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.76.10.1225
https://linkinghub.elsevier.com/retrieve/pii/S0099176797902774
https://linkinghub.elsevier.com/retrieve/pii/S0099176797902774
https://onlinelibrary.wiley.com/doi/abs/10.5694/mja13.10561
https://onlinelibrary.wiley.com/doi/abs/10.5694/mja13.10561
http://journal.nkums.ac.ir/article-1-25-en.html
http://journal.nkums.ac.ir/article-1-25-en.html
https://web.s.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=20085109&AN=89523932&h=D58nCkkArf4aeMsdfUdDHQL2CTvkHreySl13G0VeSoF5kKh3VJdfsJPzLm7LYf9LUSGd9Ozxo1JEQwG7hNJMMg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d20085109%26AN%3d89523932
https://web.s.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=20085109&AN=89523932&h=D58nCkkArf4aeMsdfUdDHQL2CTvkHreySl13G0VeSoF5kKh3VJdfsJPzLm7LYf9LUSGd9Ozxo1JEQwG7hNJMMg%3d%3d&crl=c&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d20085109%26AN%3d89523932
http://ijomeh.eu/Strain-and-health-implications-of-nurses-shift-work,2165,0,2.html
https://www.nature.com/articles/0802419
https://www.nature.com/articles/0802419
https://www.nature.com/articles/0802419
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2796.2007.01766.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2796.2007.01766.x
https://www.sciencedirect.com/science/article/abs/pii/S0022399902003331?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399902003331?via%3Dihub
https://academic.oup.com/occmed/article/53/2/103/1519795
https://rjms.iums.ac.ir/browse.php?a_id=2344&sid=1&slc_lang=en
https://rjms.iums.ac.ir/browse.php?a_id=2344&sid=1&slc_lang=en
https://onlinelibrary.wiley.com/doi/abs/10.1539/joh.47.89
https://onlinelibrary.wiley.com/doi/abs/10.1539/joh.47.89
https://oem.bmj.com/content/56/9/640
https://oem.bmj.com/content/56/9/640
https://oem.bmj.com/content/56/9/640
https://oem.bmj.com/content/58/1/68
https://oem.bmj.com/content/58/1/68
https://www.jstor.org/stable/45199759
https://www.sjweh.fi/show_abstract.php?abstract_id=1913
https://www.sjweh.fi/show_abstract.php?abstract_id=1913
https://oem.bmj.com/content/53/6/367
https://www.sjweh.fi/show_abstract.php?abstract_id=411
https://www.sjweh.fi/show_abstract.php?abstract_id=411
http://Is there an association between shift work and having a metabolic syndrome? Results from a population based study of 27 485 people
http://Is there an association between shift work and having a metabolic syndrome? Results from a population based study of 27 485 people
http://Is there an association between shift work and having a metabolic syndrome? Results from a population based study of 27 485 people
https://onlinelibrary.wiley.com/doi/10.1111/j.1553-2712.2011.01254.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1553-2712.2011.01254.x
https://academic.oup.com/occmed/article/61/2/78/1476423?login=false
https://academic.oup.com/occmed/article/61/2/78/1476423?login=false
https://onlinelibrary.wiley.com/doi/full/10.1038/oby.2008.298
https://onlinelibrary.wiley.com/doi/full/10.1038/oby.2008.298
https://onlinelibrary.wiley.com/doi/full/10.1038/oby.2008.298
https://www.sjweh.fi/show_abstract.php?abstract_id=3143
https://www.sjweh.fi/show_abstract.php?abstract_id=3143
https://www.sjweh.fi/show_abstract.php?abstract_id=2777
https://www.sjweh.fi/show_abstract.php?abstract_id=2777
https://onlinelibrary.wiley.com/doi/10.1111/j.0954-6820.1976.tb08194.x
https://onlinelibrary.wiley.com/doi/10.1111/j.0954-6820.1976.tb08194.x
https://onlinelibrary.wiley.com/doi/10.1111/j.0954-6820.1976.tb08194.x
https://www.nature.com/articles/jhh200937
https://www.nature.com/articles/jhh200937
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=7194237
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=7194237
https://pascal-francis.inist.fr/vibad/index.php?action=getRecordDetail&idt=7194237
http://sjh.umsha.ac.ir/browse.php?a_id=684&sid=1&slc_lang=en
http://sjh.umsha.ac.ir/browse.php?a_id=684&sid=1&slc_lang=en
http://sjh.umsha.ac.ir/browse.php?a_id=684&sid=1&slc_lang=en
https://www.sjweh.fi/show_abstract.php?abstract_id=563
https://www.sjweh.fi/show_abstract.php?abstract_id=563
https://www.sjweh.fi/show_abstract.php?abstract_id=563
https://journals.lww.com/jhypertension/Abstract/2012/01000/Rotating_night_shift_work_and_disparate.12.aspx
https://journals.lww.com/jhypertension/Abstract/2012/01000/Rotating_night_shift_work_and_disparate.12.aspx
https://journals.lww.com/jhypertension/Abstract/2012/01000/Rotating_night_shift_work_and_disparate.12.aspx
https://link.springer.com/article/10.1007/s00420-004-0592-4
https://link.springer.com/article/10.1007/s00420-004-0592-4
https://link.springer.com/article/10.1007/s00420-004-0592-4


2022
Vol. 6 No. 4

6

Journal of Medical Research and Health Education

34 Nagaya T, Yoshida H, Takahashi H, Matsuda Y, Kawai M (1999a) 
Dose-response relationships between drinking and serum tests in 
Japanese men aged 40–59 years. Alcohol 17:133–138 

35 de Assis MAA, Kupek E, Nahas MVc, Bellisle F (2003) Food intake and 
circadian rhythms in shift workers with a high workload. Appetite 
40:175-183 

36 Parkes KR (2002) Shift work and age as interactive predictors of body 
mass index among offshore workers. Scand J Work Enviro Health 

m2002:64-71 

37 Li Y, Sato Y, Yamaguchi N (2011) Shift work and the risk of metabolic 
syndrome: a nested case control study. Int J Occup Enviro Health 
17:154-160 

38 Morikawa Y, Nakagawa H, Miura K, SoyamaY, Ishizaki M, et al. (2007) 
Effect of shift work on body mass index and metabolic parameters. 
Scand J Work Enviro Health 2007:45-50 

This article is available in: https://www.imedpub.com/medical-research-and-health-education/ (MRPFT)

https://www.sciencedirect.com/science/article/abs/pii/S0741832998000445?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0741832998000445?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0195666302001332?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0195666302001332?via%3Dihub
https://www.sjweh.fi/show_abstract.php?abstract_id=648
https://www.sjweh.fi/show_abstract.php?abstract_id=648
https://www.tandfonline.com/doi/abs/10.1179/107735211799030960
https://www.tandfonline.com/doi/abs/10.1179/107735211799030960
https://www.sjweh.fi/show_abstract.php?abstract_id=1063



