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جدول 1: بیشینه مقادیر مجاز میدان  هاي الکتریکی و مغناطیسی (11)
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   جدول 2: میانگین شدت میدان  هاي مغناطیسی و الکتریکی در مراکز تصویربرداري مورد مطالعه
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(ICNIRP

جدول 3: بیشترین میانگین شدت میدان هاي الکتریکی و مغناطیسی در اطراف منابع والتاژ بالا در بیمارستان هاي مختلف

ICNIRP
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جدول 4: میانگین شدت میدان  هاي الکتریکی و مغناطیسی در محل قرارگیري تکنسین

ICNIRP

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

01
 ]

 

                             7 / 10

https://journals.tums.ac.ir/ijhe/article-1-30-en.html


mG

Siemens (16 Slice) 

mG

 Shimadzu

 

V/m

planned

V/m

 Siemens

ICNIRP

Macca

Macca Ho Roh

Ho Roh

نتیجه گیري      

ICNIRP

تشکر و قدردانی

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

01
 ]

 

                             8 / 10

https://journals.tums.ac.ir/ijhe/article-1-30-en.html


منابع

1. Selmaoui B, Lambrozo J, Touitou Y. Endocrine 

functions in young men exposed for one night to a 

50 Hz magnetic field. A circadian study of pituitary 

thyroid and adrenocortical hormones. Life Science 

Journal. 1997;61:473-86.

 2. Lacy HA, Metcalf JC, Hesketh R. Biological 

response to electromagnetic fields. Faseb Journal. 

1998;12:395-420.

3. Milica M, Vesna R, Gordana U. Studies on the possible 

endocrinological effects of 50 Hz electromagnetic 

field. Central European Journal of Occupational and 

Environmental Medicine. 2000;6:183-88.

4. Furuya Z, Thuroczy G, Paksy K. Effect of sinusoidal 

50 Hz magnetic field on the testosterone production of 

mouse primary leydig cell culture. Bioelectromagnetics 

Journal. 1998;19:429-431.

5. Feychting M. Health effects of static magnetic field, 

a review of the epidemiological evidence. Progress in 

Biophysics and Molecular Biology. 2005;87:241-46.

6. Ozen S. Evaluation and measurement of magnetic 

field exposure at a typical high-voltage substation 

and its power lines. Radiation Protection Dosimetry. 

2008;128:198–205.

7. Sarma, Maruvada P. Characterization of power 

frequency fields in different environments. IEEE 

Transactions on Power Delivery. 1993;8(2):598–605. 

8. Davis S, Mirick DK, Stevens RG. Residential 

Magnetic Fields and the Risk of Breast Cancer. 

American Journal of Epidemiology. 2002;155:446–

54.

9. McBride ML, Gallagher RP, Theriault G, 

Armstrong BG, Tamaro S, Spinelli JJ, et al. Power-

frequency electric and magnetic fields and risk of 

childhood leukemia in Canada. American Journal of 

Epidemiology. 1999;149:831-42.

10. Linet MS, Hatch EE, Kleinerman RA , Robison LL, 

Kaune WT, Friedman DR, et al. Residential exposure 

to magnetic fields and acute lymphoblastic leukemia 

in children. The New England Journal of Medicine. 

1997;337:1-7.

11. International Non-Ionising Radiation Committee 

of the International Radiation protection Association. 

Interim guidelines on limits of exposure to 50-60 Hz 

electric and magnetic fields. Health Physics Journal. 

1990;58(1):113–22.

12. Helhel S, Ozen S. Assessment of occupational 

exposure to magnetic fields in high-voltage substations 

(154/34.5 kV). Journal of Radiation Protection 

Dosimetry. 2008;128(4):464-70.

13. Maccà I, Scapellato ML, Perini M, Virgili A, 

Saia B, Bartolucci GB. Occupational exposure to 

electromagnetic fields in physiotherapy departments.  

Giornale Italiano di Medicina del Lavoro ed 

Ergonomia. 2002;24(4):444-46.

14. Ho Roh J, Won Kim D, Jin Lee S, Young Kim J, Won 

Na S, Ho Choi S, Jun Kim K. Intensity of extremely 

low-frequency electromagnetic fields produced 

in operating rooms during surgery at the standing 

position of anesthesiologists. Anesthesiology Journal. 

2009; 111:275–78.

15. Bowman JD, Kelsh MA, Kaune WT. Manual for 

measuring occupational electric and magnetic fields 

exposures. NIOSH, USA: U.S. Department of Health 

and Human Services; 1998 Oct. Report No.: 4170.

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

20
26

-0
7-

01
 ]

 

                             9 / 10

https://journals.tums.ac.ir/ijhe/article-1-30-en.html


ABSTRACT
Background and Objectives: Biological effects of non-ionizing radiation on the body of living 

organisms have been studied by researchers in recent years. High Voltage medical equipments are 
one of the sources generating electromagnetic fields. The electromagnetic field intensity of the 

medical equipment installed at Hamadan hospitals and the potential hazards were investigated. The 
main purpose of this study was to determine the intensity of the electromagnetic field around high 

voltage power supplies in radiology ward of the Hamadan hospitals.
Materials and Methods: This was a cross-sectional study and we investigated the electromagnetic 

fields intensity around high voltage power supplies at Hamadan hospital wards. All measurements 
were performed using a calibrated Tesla-meter (HI-3603). The measurements were conducted at a 

range of distances varying from 25 cm to 3 m around the supporting high voltage power supply.
Results: We found that the maximum intensity of the magnetic and electric fields at a distance of 

less than 1 m around the high voltage power supply was 29.625±5.738 mGauss and 25.17±0.92 V/m 
respectively, which is less than the safe amounts recommended by the ICNIRP for occupational 

exposure (5000 mG and 10000 V/m) and even for public exposure (1000 mG and and 5000 V/m). 
The minimum intensity of EM fields for a less than 3 m distance was found to be 0.1±0.005 mGauss, 

which relates to a CT-scanner system installed at Farshchian hospital. Among the whole equipments 
evaluated in the current survey, the most intense magnetic and electric field was found to be for 

imaging technician office, which was 3.050±0.004 mGauss and 128.88±0.05 V/m respectively; it is 
lower than the tolerances recommended by the ICNIRP.

Conclusion: According to our results, it seems that the EM field occupational exposure for radiation 
workers working at Hamadan hospitals does not exceed the tolerances recommended by the ICNIRP. 

Therefore, we did not find any issue related to the over-irradiation of non-ionizing among the 
radiologists studied. It is recommended that different brands of generators to be used in order to 

conduct a detailed and comprehensive study to compare the intensity of the electrical and magnetic 
fields.
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