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Abstract 
Introduction: Recent studies suggest that shift work can be associated with the 
incidence of metabolic syndrome. The present study was conducted in 2019 to 
investigate the relationship between metabolic syndrome and shift work in midwives 
working in hospitals affiliated to universities of medical sciences in Tehran, Iran. 
Methods: The present analytical cross-sectional study recruited 216 midwives who 
satisfied the inclusion criteria. Questionnaires were first used to collect demographic 
information and job records. Waist circumference and blood pressure of the subjects 
were then measured. A 12-hour fasting blood test was performed to determine fasting 
blood sugar (FBS), triglyceride and HDL levels. The frequency of metabolic syndrome 
was ultimately evaluated based on the Harmonized criteria. Data were analyzed in 
SPSS using the Chi-square and Fisher's exact tests. 
Results: The prevalence of metabolic syndrome was found to be 6.9% in the midwives 
using the Harmonized criteria. Although the prevalence of metabolic syndrome was 
higher in the night-shift workers (11.5%) compared to that in the other two groups, 
but the difference was not significant. Low HDL cholesterol and abdominal obesity 
were respectively the most frequent metabolic syndrome criteria. Significant 
relationships were observed between low HDL cholesterol and night shift (P<0.001), 
and also between abdominal obesity and rotational shift work (P<0.001). 
Conclusions: According to the present findings, a higher prevalence of metabolic 
syndrome was observed in the night-shift workers, and rotational shift work was found 
to be significantly associated with two of the metabolic syndrome criteria, namely low 
HDL levels and abdominal obesity. 
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INTRODUCTION

Metabolic syndrome encompasses a collection of risk 
factors that increase the risk of cardiovascular diseases 
and type II diabetes, including abdominal obesity, high 
cholesterol levels, hypertension, and diabetes and 

elevated FBS [1]. This condition is also referred to as 
dysmetabolic syndrome, cardiometabolic syndrome, 
syndrome X:"the deadly quarter" and insulin resistance 
syndrome. The relationships and categories of these risk 
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factors have long been known [2]. Metabolic syndrome 
is the risk factor for progressive diabetes and 
cardiovascular diseases [3]. 
Research suggests a coincidence in metabolic factors in 
different individuals, and that a combination of these 
factors is more harmful than each factor individually. 
Mortality from cardiovascular diseases is specifically 
higher in patients with metabolic syndrome [4]. The 
prevalence of metabolic syndrome has been increasing 
in recent years in both developed and developing 
countries [1]. Metabolic syndrome is believed to be 
associated with lifestyle, including nutrition, physical 
activity, smoking and drinking alcohol [3, 5]. Research 
shows that shift work is associated with metabolic 
syndrome [3, 6]. Shift work is a work schedule that 
includes irregular and uncommon working hours 
compared to those with regular daytime working hours. 
Different work schedules can be defined as shift work, 
including night shift and rotational shift work [7]. In the 
world, 20% -50% of the workforce deals with shift work 
[8]. Endogenous fluctuations in living creatures are 
associated with time, day and seasons of the year. These 
fluctuations referred to as the biological cycle or 
circadian cycle regularly repeat over 24±4-hour periods. 
The circadian cycle is adjusted by periodical 
environmental changes, including light-dark cycles. The 
living creatures' health is affected by the potential 
imbalance between the biological rhythm and 
environmental cycles. These endogenous cycles are 
adjusted by neuro-humoral factors such as 
glucocorticoid and melatonin as well as social cycles 
such as nutrition and working time. Human is the only 
creature that has voluntarily changed his time of activity 
to unusual times. This change modifies sleeping patterns 
and food habits and therefore affects the circadian cycle, 
which in turn affects the endocrine system and can cause 
serious consequences such as metabolic diseases [9, 10]. 
Shift work is associated with negative outcomes for the 
physical and mental health of employees, including 
family-work conflicts, unhealthy eating habits, affect 
sleep and contribute to sedentarism, increased 
fatigueand stress, night shift adjustment problems, 
increased risks of cardiovascular problems, 
gastrointestinal problems, cancer, other metabolic 
disorders, such as insulin resistance, dyslipidemias [10-
12]. Although the mechanism of the relationship 
between shift work and health problems is unclear, 
changes in the circadian cycle, sleep problems, stress, 
lifestyle and behavioral changes such as diet and 
smoking may be the potential mediators [13]. 
Individuals’ health and survival depend on the services 
provided by medical teams and required by the 
community round-the-clock. As healthcare providers, 

hospital employees are obliged to work at all hours of the 
day to meet patient needs [14]. Research suggests that 
dealing with patients, performing clinical processes, 
facing dying patients, inadequate or defective 
equipment, facing emergencies and unpredictable 
situations, high levels of workplace noise, rotational shift 
work and the location of service delivery, i.e. hospital or 
clinic, are stressful professional factors for hospital 
personnel, especially in the maternity ward [15]. 
Although working hours have been well studied in 
nurses and physicians, little information is available 
about other health workers [16]. A prospective study 
conducted on nurses' health showed that the risk of 
developing cardiovascular diseases is higher in nurses 
with rotational shift work for over six months compared 
to those who had never experienced rotational shift 
work or experienced it for fewer years; nevertheless 
[17], a systematic study did not suggest compelling 
evidence for the relationship between metabolic 
syndrome and shift work [18]. Another study 
conducted on health workers reported a significant 
relationship between metabolic syndrome and shift 
work [19]. Given the absence of studies in literature on 
metabolic syndrome in midwives in Iran, the present 
study was conducted in 2019 to determine the 
relationship between metabolic syndrome and shift 
work in midwives working in hospitals affiliated to 
universities of medical sciences in the city of Tehran. 

METHODS  

After receiving the approval of the Ethics Committee of 
Shahid Beheshti University of Medical Sciences (Code: 
IR.SBMU.PHNM.1395.481) and a letter of 
introduction from the Deputy of Research of this 
university, a list of hospitals affiliated to Shahid Beheshti 
University of Medical Sciences, Tehran University of 
Medical Sciences and Iran University of Medical 
Sciences was prepared, permission was received from 
the authorities of the hospitals and the number of 
midwives working in each center was determined. The 
present analytical cross-sectional study used 
convenience sampling to select the subjects. The 
objectives of the research were explained to all samples. 
Written consent was obtained from them to participate 
in the research. The inclusion criteria comprised an age 
of below 40 years, the absence of a history of diseases 
such as diabetes, dyslipidemia, hypertension, 
cardiovascular diseases and heart attack in family 
members under the age of 65, the absence of chronic 
diseases that are potentially associated with metabolic 
syndrome components, including polycystic ovary 
syndrome, infectious diseases, fatty liver and gout, 
avoiding the consumption of herbal medicines in the 
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course of the study, not being pregnant, no 
breastfeeding, no history of gestational diabetes and no 
intense to moderate physical activities for more than 
120 minutes a week. Moreover, the eligible midwives 
should not have made any changes in their working 
schedule over the previous year based on their own self-
report. The following formula was used to determine the 
sample size. 

𝑛𝑛 = 𝑝𝑝(1 − 𝑝𝑝)𝑧𝑧2/𝑑𝑑2 
P=0.3,  z=1.96,  d=0.06 
 
The data collection tools consisted of: 
1-Demographic-shift work questionnaires that validated 
using the content validity method,  
2-Non-elastic tape measure with a precision of 1 mm 
(Seca Company, Germany) for measuring waist 
circumference. The reliability of the tape measure was 
confirmed by comparing it with a standard inelastic tape 
measure that is not affected by weather conditions and 
the concurrent validation method was used. 
3-Blood pressure was also measured using the German-
made Richter sphygmomanometer with a ±10 mmHg 
error, whose reliability was assessed by comparing it 
with a reference sphygmomanometer after performing 
ten measurements. 
4-A glucose oxidase kit was used to measure FBS, an 
enzymatic colorimetric method with glycerol-
phosphate oxidase to measure serum triglyceride and an 
enzymatic colorimetric method with cholesterol oxidase 
(Pars-Azmon Company, Iran, approved by the Institute 
of Standards and Industrial Research of Iran) to 
measure total serum cholesterol using the COBAS 
MIRA device. To confirm the reliability of the device 
and laboratory kits, one of the subject’s blood samples 
was assessed five times with the device. The reliability of 
the checklist for observations was assessed using the 
concurrent validity method. All the measurements were 
performed by only one person and all the tests by a 
laboratory scientist. 
The participants were divided into three groups 
according to their type of shift work, including the 
permanent night-shift with only night-shifts in the 
previous year, the day-shift working from 7 a.m. to 7 p.m. 
in the previous year and the rotational shift with at least 
four night shifts per month in the previous year. 
Metabolic syndrome was confirmed in the present study 
if at least three out of the following five criteria, known 
also as the harmonic criteria, were met: (1): A waist 
circumference of at least 90 cm in men and women, (2): 
Triglyceride≥150 mg/dl or its specific treatment, (3): 
HDL cholesterol below 40 mg/dl in men and below 50 
mg/dl in women or its specific treatment, (4): 
Hypertension (a diastolic blood pressure of at least 85 

mmHg and a systolic blood pressure of at least 130 
mmHg) or taking antihypertensive medications and 
(5): Fasting blood sugar≥100 mg/dl or using anti 
diabetic drugs [2, 20]. The demographic-shift work 
questionnaire was completed by all participants. Waist 
circumference was measured after a normal exhalation 
in a private setting at the level of the umbilicus with no 
clothing using a tape measure accurate to 1 mm, and 
blood pressure was measured and recorded twice using 
a sphygmomanometer after sitting for 15 minutes. One 
ml of 12-hour fasting blood samples was collected from 
all the participants between 7 a.m. and 9 a.m., and the 
samples were immediately centrifuged and the isolated 
serum was kept at -20 ºC until all the samples were 
collected. All the samples were analyzed by a laboratory 
sciences expert. FBS was measured using a glucose kit 
made by Pars Azmon Company. Serum triglyceride was 
measured using an enzymatic colorimetric method and 
glycerol-phosphate oxidase. Total serum cholesterol 
was measured using an enzymatic colorimetric method 
and cholesterol oxidase. High-density lipoprotein-
cholesterol levels were measured after depositing APO-
containing lipoproteins using a phosphotungstic acid 
solution. The prevalence of metabolic syndrome was 
ultimately determined in each of the groups. The data 
collected using the questionnaires were statistically 
analyzed in SPSS-18. The descriptive statistics used to 
describe the demographic information and the study 
variables comprised measures of central tendency and 
measures of dispersion, including mean and standard 
deviation. The data were analyzed, the study hypotheses 
were tested, the three groups were compared with one 
another and the relationship between metabolic 
syndrome and shift work was ultimately evaluated in the 
midwives using inferential statistical methods, i.e. The 
Chi-square and Fisher's exact test. P<0.05 was set as the 
level of statistical significance.  

RESULTS 

The present study was conducted on 216 midwives 
working in hospitals affiliated to universities in Tehran. 
The mean age of the participants was a 30.97±6.16 year, 
with the highest frequency of age being associated with 
the 25-30 year olds (34.7%). A total of 57.4% of the 
participants worked 50-100 hours’ overtime, a mere 
4.2% had a second job, and 10.2% exercised 
professionally. The mean daytime sleep duration was 
1.06 ±0.93 hours, and the mean nighttime sleep 
duration 6.80±1.29 hours, other finding are shown in 
Table 1. 
Significant relationships were observed between low 
HDL cholesterol and night shift (P<0.001), and also 
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between abdominal obesity and rotational shift work 
(P<0.001) (Table2).  

The results showed that the rate of metabolic syndrome 
was higher among midwives with rotational shift but was 
not statistically significant (Table 3). 

 
Table 1. Details of the Midwives in Three Groups, Namely the Day-Shift, the Night-Shift and the Rotational Shift, Working in Hospitals Affiliated to 
Universities of Medical Sciences in Tehran  

Groups Variables Day Shift Night Shift Rotational Shift 
Age(year)    

25≤ 2(3.8%) 6(23.1%) 37(27%) 
26-30 11(20.8%) 7(26.9%) 57(41.6%) 
31-35 16(30.2%) 9(34.6%) 22(16.1%) 
36-40 24(45.3%) 4(15.4%) 21(15.3%) 

Education    
Graduate of Midwifery (Associate degree) 0(0%) 0(0%) 2(1.5%) 
Bachelor of Midwifery 51(96.2) 23(88.5%) 124(90.5%) 
Master of Midwifery 2(3.8) 3(11.5%) 11(8%) 

Marital statues    
Single 20(30.7%) 13(50%) 55(40.1%) 
Married 33(62.3%) 13(50%) 82(59.9%) 

Work experience(year)    
5≤ 5(15.2%) 11(42.3%) 82(59.9%) 
5-10 9(27.3%) 13(50%) 30(21.9%) 
11-15 6(18.2%) 2(7.7%) 12(8.8) 
≤15 13(39.3%) 0(0%) 13(9.5%) 

Type of employment    
Official employment 36(67.9%) 8(30.8%) 25(18.2%) 
Contractual employment 17(31. %) 18(69.2%) 112(81.8%) 

Service location    
Labor Ward 11(20.8%) 6(23.1%) 63(46%) 
Postpartum Ward &clinic 42(79.2%) 20(76.9%) 74(54%) 

 
Table 2. Comparison of Harmonized Criteria in Midwives in Three Groups, Namely the Day-Shift, the Night-Shift and the Rotational Shift, Working in 
Hospitals Affiliated to Universities of Medical Sciences in Tehran  

Groups Variables Night Shift Day Shift Rotational Shift Result 
Abdominal circumference(cm)    P=0.001 χ2=14.73 

<90 22(84.6%) 48(90.6%) 89(65%)  
90≤ 4(15.4%) 5(9.4%) 45(35%)  

Triglyceride (mg/dl)    F=3.1 P=0.24 
150> 23(88.5%) 51(96/2%) 132(96.4%)  
150≤ 3(11.5%) 2(6.8%) 5(3.6%)  

Fasting blood sugar (mg/dl)    3.23, F= P=0.19 
100> 23(88.5%) 52(98.1%) 127(92.7%)  
100≤ 3(11.5%) 1(1.9%) 10(7.3%)  

Systolic blood pressure (mmHg)    10.49, F= P=0.003 
130> 25(96.2%) 48(90.6%) 136(99.3%)  
130≤ 1(3.8%) 5(9.4%) 1(0.7%)  

Diastolic blood pressure (mmHg)    14.08, F= P=0.001 
85> 26(100%) 47(88.7%) 137(100%)  
85≤ 0(0%) 6(11.3%) 0(0%)  

Cholesterol HDL (mg/dl)    42.47, F= p<0.001 
50> 25(96.2%) 30(56.6%) 131(95.6%)  
50≤ 1(3.8%) 23(43.4%) 6(4.4%)  

 
Table 3. Frequency Distribution of Midwives Working in 3 Groups: Day, Night and Rotation According to Metabolic Syndrome 

Groups Metabolic Syndrome Night Shift Day Shift Rotational Shift Total Result 
+ 3(11/5%) 3(5.7%) 9(6.6%) 15(6.9%) χ2=0.11, P=0.95 
- 23(88.5%) 50(94.3%) 128(93.4%) 201(93.1%) χ2=0.11, P=0.95 

 
DISCUSSION 

The present study was performed to investigate the 
relationship between metabolic syndrome and shift 
work in midwives working in hospitals in Tehran, Iran. 
The results showed that the rate of metabolic syndrome 
was higher among midwives with rotational shift but was 
not statistically significant. The present study showed 
that the prevalence of metabolic syndrome was 6.9%, 

which was higher in the rotational shift compared to the 
other two groups, but this difference was not statistically 
significant. In a study conducted on nurses in Bandar 
Abbas city in south of Iran, the rate of metabolic 
syndrome was higher in night shift workers. There was 
no statistically significant difference with other groups 
[21]. Dalvand et al. also found the prevalence of 
metabolic syndrome to be 38% among Iranian women. 
This high prevalence was found to be due to the high 
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prevalence of abdominal obesity among these women 
[22]. Nikpour et al reported 6.3% the prevalence of 
metabolic syndrome in shift worker women [3]. The 
prevalence of metabolic syndrome was found to be 7.9% 
in medical personnel in Istanbul, Turkey, 7% in female 
medical staff in Taiwan, and 5.6% in nurses in 
Korea,which is consistent with the present study [23-
25], The prevalence of metabolic syndrome has been 
reported differently in literature owing to the differences 
in lifestyle, food habits, environmental and genetic 
factors in different regions, the definitions used for 
metabolic syndrome and the cut-off points for 
abdominal circumference. The low prevalence of 
metabolic syndrome found in the present study can be 
explained by excluding subjects over the age of 40 years.  
The most frequent findings obtained in the present 
study in the patients with metabolic syndrome 
respectively comprised low HDL (100%), abdominal 
obesity (86%) and high FBS (60%). Nikpour et 
al.(2019) achieve similar results in our study [3]. Given 
that the mean serum HDL is low in the Iranian 
population, low serum HDL to be the most common 
risk factor for metabolic syndrome based on both IDF 
and ATP III definitions [26].  
 The present study found differences in systolic and 
diastolic blood pressures between the three groups, and 
observed a greater risk in the day-shift workers 
potentially due to the fact that the morning shift was 
mostly assigned to the more experienced and older 
subjects. Kawabe et al. (2014) observed differences in 
systolic and diastolic blood pressures between the day-
shift and night-shift groups in a way that higher blood 
pressures were reported in the night-shift workers [6]. 
Lu et al. (2017) reported a higher blood pressure in 
shift-workers compared to in day-shift workers, and this 
difference was statistically significant [27]. Riegel et al. 
(2019), and Niazi et al (2019) also demonstrated the 
relationship between blood pressure and shift work [28, 
29], but Nikpour et al.(2019) observed a higher blood 
pressure in shift workers compared to day workers, 
although the difference was insignificant [3]. 
Although the present study found a higher frequency of 
patients with high triglyceride in the group of midwives 
working rotational shifts, the difference was statistically 
insignificant. Lu et al. (2017) also found that high 
triglyceride was more prevalent in shift workers 
compared to in day-shift workers, and that the difference 
was statistically significant [27]. Moreover, Kawabe et 
al. (2014) observed higher levels of triglyceride in night-
shift workers compared to in day-shift workers [6]. Guo 
et al. (2015) reported that no significant association was 
observed between shift work and Low HDL cholesterol 
and raised triglyceride levels. [30]. Food consumption 
appearing to be more in night-shift workers and shift 
workers compared to in day-shift workers might have 
increased the absorption of carbohydrates, fats and 
triglyceride. 

In present study significant differences were observed 
between the three groups in terms of HDL 
cholesterol<50 mg/dl (P<0.001). Mohebbi et al. 
(2012) found the prevalence of low HDL levels to be 
34.6% in shift workers, including night shift and 
rotational shift, and 21.2% in day-shift workers, 
suggesting a significant difference, which is consistent 
with the present study [31]. Given that the prevalence 
of HDL levels below the reference threshold increases 
with age, particularly in women [18], higher-than-50 
HDL levels in the day-shift workers may be explained by 
healthier nutrition in the older subjects compared to in 
the younger ones. Jung et al. (2020) found significant 
relationships between shift work and dyslipidemia, i.e. 
low HDL and high triglyceride levels, which is 
consistent with the present study in terms of the 
relationship between low HDL and shift work [25]. The 
present study found a statistically-insignificant higher 
prevalence of triglyceride levels over 150 in the night 
shift. In line with the present study, Ye et al. (2013) 
found triglyceride>150 to be more prevalent in shift 
workers compared to in day-shift workers, although the 
difference was insignificant; however, in contrast to the 
present study, they observed no relationships between 
low HDL cholesterol and shift work [32]. Given that the 
cited study was conducted in Korea, this discrepancy of 
results can be explained by the differences in nutrition of 
the subjects. 
The present study found the prevalence of FBS>100 
mg/dl to be 6.5%, which was respectively higher in the 
night-shift workers compared to in the rotational-shift 
and day-shift workers, although the difference was 
insignificant. Mohebbi et al. found that this level was 
higher in shift workers compared to in day-shift workers, 
and that the difference was significant [31]. The present 
results are consistent with those obtained by Canotto et 
al. (2015), and Jung et al (2020) [18, 25]. 
Our study showed that abdominal obesity was higher 
among midwives working in rotating shifts. This result 
is consistent with the research of Najimi-Varzaneh et al 
(2019) [32].The reason why shift workers are fatter is 
due to excessive consumption of food while working. 
Another reason for shift workers to be obese is sleep 
disorders. 
The present study found the prevalence of metabolic 
syndrome to be higher in the rotational-shift workers, 
although this difference was statistically insignificant. Ye 
et al. (2013) demonstrated the relationship between 
metabolic syndrome and shift work, and showed that 
shift workers are at a greater risk for developing 
metabolic syndrome by a factor of 2.26 [33]. Studying 
Taiwanese women showed that rotational-shift work is 
associated with an increased risk of metabolic 
syndrome, and that this risk increases by 4.6 times 
compared to day-shift workers after 5 years [34]. Jung et 
al (2020) as well as Uve and Yim (2018) also observed 
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a higher frequency of metabolic syndrome in night-shift 
workers compared to in day-shift workers [25, 35]. 
Moreover, Nikpour et al 2019 demonstrated the 
relationship between metabolic syndrome and shift 
work [3]. 
One of the limitations of the study was that the number 
of midwives working in day and night shifts was less than 
the rotational shift. 
One of the strengths of this research is that so far no 
research has been done on midwives about metabolic 
syndrome in Iran. 
It is recommended that the study of metabolic 
syndrome among midwives and other medical groups be 
done prospectively with a large number of samples. 
CONCLUSIONS  

Many prospective studies have shown the clinical 
importance of metabolic syndrome. Preventing and 
treating metabolic syndrome is therefore crucial before 
developing cardiovascular diseases and diabetes. The 
present study results showed that shift workers are 
vulnerable to developing metabolic syndrome, and that 
their prevalence of the components of metabolic 
syndrome is high, especially abdominal obesity and low 

HDL. Shift workers are therefore in dire need for more 
attention and training in terms of nutrition and regular 
physical activity. 
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