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ABSTRACT
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It is almost impossible to imagine life without electromagnetic waves. Such waves
play a key role in the function of melatonin and create numerous diseases.

This descriptive-analytical study was conducted on 230 kV substations in Golestan
Province, Iran in 2016. In total, 44 workers of electrical substations (the case group) and 23 workers of
healthcare centers (the control group) with 24-hour shift works were enrolled in this study.

This study was approved by the Ethics Committee of Shahid Beheshti University
Medical Sciences (Code: IR.SBMU.THNS.REC.1395.9).

T The obtained data suggested that 100% of the electric field intensity and the magnetic flux den-
sity measured at the substations were within the permissible range of occupational exposure. The mean
level of melatonin in the case group was lower than that in the control group; however, no significant dif-
ference was observed in this regard (P=0.761). Additionally, there was no significant difference between
melatonin level and age (P=0.381), work experience (P=0.213), job groups (P=0.515), and employee ac-
tivity area (P=0.482).

According to this study, no significant relationship was observed between electromagnetic
waves and melatonin levels. Moreover, electromagnetic waves were within the permissible exposure.
Thus, electromagnetic waves did not affect the level of melatonin hormone in male employees of 230
kV substations in Golestan Province. However, there was a decrease in the case group, compared to the
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Melatonin controls. Therefore, definite comments require further investigation.
in numerous cases. Moreover, the long duration of studies
and the slow impact of fields on life cycle processes prevent
1. Introduction making a definite statement. Accordingly, the judgment was
based only on laboratory findings on animal samples. How-
he effects of electromagnetic fields on ever, there exists a consensus on the adverse effects of too
living organisms at different frequencies much exposure to a magnetic field. Necessary information
have long been studied by researchers and about the level of melatonin in the employees of power sub-
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stations in Iran is scarce. Besides, exposure to electromag-
netic waves is harmful. Thus, this study aimed to determine
the relationship between electromagnetic waves and serum
melatonin levels in the employees of 230 kV substations in
Golestan Province, Iran.

2. Materials and Methods

This descriptive study was performed on male employees
of 230 kV substations in Golestan Province, Iran, in 2016.
The intensity of electric and magnetic fields in five 230
kV substations in Golestan Province was determined and
the relevant serum melatonin levels were measured. De-
mographic information was collected by a questionnaire.
Changes in melatonin hormone levels of 44 employees
were studied as the target group and compared with the
control group (23 guards working in healthcare centers).

The obtained data were analyzed in Spss v. 22. Quantita-
tive variables were reported as mean and standard deviation
and qualitative variables as a percentage. The Kolmogorov-
Smirnov test was used to establish the normality of the data
at a significance level of 0.05. Based on the collected re-
sults, parametric and non-parametric tests were selected. In-
dependent Samples t-test, Mann-Whitney U test, one-way
Analysis of Variance (ANOVA), as well as Kendall and
Pearson correlation coefficient tests were used to compare
melatonin levels in the case (operator, substation guards)
and control (healthcare center staff) groups.

3. Results

The mean electric field strength measured at substations
was equal to 5.91 V/m in the range of 7.55-5.44; the av-
erage magnetic flux density was 5.08 mG in the range of
6.54-0.25. These values fell in the permissible range of oc-
cupational exposure. The Mean£SD level of melatonin hor-
mone was calculated to be 25.44 60+1.60 and 24.58+2.45
in the case and control groups, respectively. Independent
Samples t-test data revealed no significant difference in
the mean level of melatonin between the case and control
groups (P=0.761). One-Way ANOVA data indicated no
significant difference between the age groups of subjects
in mean melatonin levels (P=0.381). In the control group,
there was no significant difference between the mean mel-
atonin levels (P=0.551) and age groups. Kendall correla-
tion coefficient data suggested no significant relationship
in melatonin levels and age groups between the case and
control groups (P<0.05). One-Way ANOVA data presented
no significant difference between the research groups in the
mean level of melatonin (P=0.213). In the control group,
there was no significant difference between the mean mela-
tonin levels based on work experience (P=0.383). Kendall
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correlation coefficient results suggested no significant rela-
tionship in melatonin levels and different groups of work
experience between the case and control groups (P <0.05).
One-Way ANOVA findings signified no significant differ-
ence in the mean level of melatonin hormone in the place
of activity of employees (P=0.482) and the occupation of
individuals (P=0.515) between the case and control groups.
Pearson correlation coefficient data revealed no significant
relationship between melatonin hormone levels in the case
group with the values of electric field intensity (P=0.851)
and magnetic flux density (P=0.132).

4. Discussion and Conclusion

All explored electrical and magnetic field measurements
were within national and international standards. The mea-
surement results of this study were consistent with those of
Hosseini et al. [ 18], Mohamadyan et al. [17], and Ghorbani
et al. [20] in Iran. In their study, all measurements were
within the allowable range of occupational exposure. In this
study, the mean level of melatonin in the case group was
slightly higher than that in the control group; no significant
difference was observed between the research groups in this
regard. This result was consistent with those of Juutilainen
(2006) [8] and El-Hellali [9]. They also observed no sig-
nificant difference in the level of melatonin in their study.
However, the results of this study were inconsistent with
those of Dyche [24]. The mean level of melatonin in dif-
ferent age groups presented no significant difference in the
case-control group. A slight decrease in melatonin was ob-
served in the control group with age; however, no decrease
was observed in the case group [22]. The obtained results
signified that employees who are in authorized contact with
electromagnetic waves and work in a safe environment,
will not be affected by these waves concerning the amount
of melatonin hormone under different age conditions, ex-
posure history, and so on. We found no association between
electromagnetic waves and the hormone melatonin.
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