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ABSTRACT

This study was executed for the purpose of investigation of the EMFs exposures of personal and
electronic environment. This study examines ELF-EMFs of electric appliances, subways and oc-
cupational and non-occupational human exposures, using EMDEX II (for 40 - 800Hz, Enertech Con-
sultant, Inc.), from October 1995 to March 1996. Among the electric appliances examined, a mas-
sage unit showed the highest mean value of 247.07 uT, followed by an electric blanket of 5.24 uT.
Indoor levels of EMF in subways exceeded 0.2 pT of the Swedish Guideline. The mean personal
exposure levels of occupational group were 0.18 uUT, while the personal EMF level of non-oc-
cupational group were 0.07 WT. Occupational group were exposed more highly while at work.
However, the EMF levels during nonwork and sleep exposures between occuptional group and non-
occupational group were about the same. Estimates of time-intergrated exposure indicated that u-
tility-specipic job classifications received about one-half or more of their total exposure on the job.
Finally, this study would provide significant data for future research for exposure to magnetic
fields, and more detailed study and research are necessary.

Keywords : Exposure, Assessment, ELF, EMF
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Table 1. Summary Statistics for the Magnetic Field Measurements of Electric Appliances

57

Unit : Microtesla(pT)

Electric appliances(n) N AM S.D G.M GSD Min Median Max
Massage unit(57) 1 247.07 53.15 235.31 0.15 35.27 261.28 277.92
Electric blanket{1283) 3 5.24 2.37 3.81 0.47 0.97 4.78 9.09
Hair dryer(2378) 1 2.64 1.14 2.07 0.30 0.06 2.33 4.85
Electric range(1742) 4 2.14 2.17 1.34 0.27 0.31 1.44 10.42
Vacuum cleaner(973) 2 1.58 0.58 1.38 0.25 0.04 1.45 4.82
Electric razor(234) 1 1.46 1.62 0.76 0.29 0.07 0.63 8.15
Electric heater(1601) 2 0.64 0.55 0.40 0.29 0.07 0.46 1.86
Television(5536) 5 0.54 0.46 0.36 0.23 0.10 0.38 1.71
Mixer(439) 1 0.21 0.16 0.15 0.23 0.06 0.11 0.51
Computer monitor(1601) 3 0.19 0.22 0.11 0.26 0.03 0.11 0.81
Refrigerator(53896) 7 0.13 0.06 0.11 0.17 0.07 0.10 0.24
Washing machine(1406) 2 0.11 0.08 0.09 0.18 0.03 0.07 0.48
Iron(156) 1 .09 0.21 0.06 0.19 0.04 0.05 2.43
Desk lamp(235) 2 0.03 0.00 0.03 0.11 0.02 0.03 0.04

Mean(4968) 3.1 18.72 4.48 1.57 0.24 2.65 19.52 23.10

*

n=number of sample points recorded, N=Number of sample A.M=Arithmetic mean S.D=Standard deviation of

the mean, G.M=Geometric mean level, G.S.D=Geometric standard deviation of the mean, Min=Minimum level.

Max=maximum level

Table 2. Comparison of Magnetic Field Measurements for Electric Appliances with those reported in Japan

Unit : Microtesla(pT)

Item Electric Electric Vacuum Television Computer  Washing Electric Refrige-
National blanket heater cleaner monitor machine range rator
Korea(n) 5.24 0.64 1.58 0.54 0.19 0.11 2.14 0.13
(1283) (1601) (973) (5536) (1601) (1406) (1742) (53896)
Japan (n) 2.85 0.47 2.32 142 0.53 (.34 6.68 041
(4175) (1234) (942) (721) (509) (656) (84) (7002)

* n=number of sample points recorded

Table 3. Summary Statistics for the Magnetic Field Measurements of subways

Unit : Microtesla(puT)

Subways line n AM S.D G.M G.S.D Min Median Max
1 1720 0.53 0.62 0.33 0.28 0.02 0.38 4.67

2 2371 0.48 (.86 0.40 3.55 0.04 0.16 12.59

3 1491 0.23 0.18 0.25 2.20 0.04 0.18 1.63

4 2481 1.04 1.42 0.66 2.79 0.03 0.61 11.03
Mean 2016 0.57 0.77 0.41 2.21 0.03 0.33 7.48

*

n=number of sample points recorded, N=Number of sample A.M=Arithmetic mean S.D=Standard deviation of

the mean, G.M=Geometric mean level, G.S.D=Geometric standard deviation of the mean, Min=Mimmum level,

Max=maximum level

Az el e 2.14 uT, L8-& 668 uTE 3.190, 1
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Table 4. Summary Statistics for Personal Magnetic Field Measurements by Occupation Group and Non-Oc-
Unit : Microtesla(UT)

cupation Group

AM S.D GM  GSD Min  Median  Max

Non- Students(n=8619) 0.06 0.13 0.03 1.96 0.00 0.03 4.42
Occupation  Housewives(n=9303) 0.08 0.21 0.05 1.20 0.00 0.05 5.45
Mean n=8961 0.07 0.17 0.04 1.58 0.00 0.04 4.94

, Qperator(n=7202) 0.14 0.24 0.09 0.30 0.00 0.11 8.01
Occupation Subway driver(n=8769)  0.22 0.51 0.09 0.39 0.00 0.06 9.19
Mean n=7986 0.18 0.38 0.09 0.35 0.00 0.09 8.60

* n=number of sample points recorded. N=Number of sample A.M=Arithmetic mean S.D=Standard deviation of
the mean, G.M=Geometric mean level, G.S.D=Geometric standard deviation of the mean, Min=Minimum level,

Max=maximum level
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