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Health Status Evaluation Based on Questionnaire SF-36 Among Residents
Exposed and Non-exposed to Extremely Low Frequency-electric and

Magnetic Fields (ELF-EMFs)
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*Institute of Environmental and Industrial Medicine, Hanyang University

ABSTRACT

Objective: The purpose of this study is to compare the health status of residents who were exposed to sources
of extremely low frequency electromagnetic fields (ELF-EMFs) in the living environment and those who were
not exposed to such a source of ELF-EMFs through a survey designed to appraise the residents' health levels.

Method: Aimed at 251 residents exposed to a source of ELF-EMFs and 278 residents not exposed to a source,
the survey was conducted to investigate the health status of the residents on the basis of questionnaire SF-36.

Result: The health status scores of residents exposed to ELF-EMFs turned out to be lower than those of their
counterparts. In terms of self-reported symptoms related to health and sleep quality, residents exposed to ELF-
EMFs were found to have a higher complaint rate of self-reported symptoms such as dizziness, depression, and
fatigue. Regarding sleep disorders, residents exposed to ELF-EMFs appeared to have a slightly higher complaint
rate of sleep disorders compared to non-exposed residents.

Conclusion: If a region is to be exposed to a source of ELF-EMFs, a more proactive policy for reducing such
exposure is advised. In addition, it is necessary to better understand problems of residents by emplacing an ELF-
EMFs risk information delivery system and building an efficient communication system for voluntary
participation during the construction phase.

Keywords: ELF (extremely low frequency), EMFs (electric-magnetic fields), Health status SF-36, Quality
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Fig. 1. Construct validation of the SF-36 two-component model.'”
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Table 1. Summary of measurement about SF-36 scaling and scoring

Lowest/Highest Raw score

Scale Actual raw score .

possible raw score  range
Physical functioning(PF) PF01+PF02+PF03+PF04+PF05+PF06+PF07+PF08+PF09+PF10 10/30 20
Role limitation physical(RP) RP01+RP02+RP03+RP04 4/20 16
Bodily pain(BP) BPO1+BP02 2/10 8
General health(GH) GHO01+GH02+GH03+GH04+GHO05 5/25 20
Vitality(VT) VTO1+VT02+VT03+VT04 424 20
Social functioning(SF) SFO1+SF02 2/10 8
Role limitation emotion(RE) REO1+RE02+RE03 3/15 12
Mental health(MH) MHO01+MH02+MH03+MHO04+MHO05 5/30 25
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Table 2. General characteristics of study subjects

Exposed  Non-exposed
Characteristics Residents Residents
N % N %
Sex Male 43  17.1 56  20.1
Female 208 829 222 799
20~29 3 1.2
30~39 73 291 72 259
Age 40~49 160 637 183 658
50~59 12 48 2279
60~ 3 1.2 1 0.4
M‘ddlelz;’:“)"l & 91 84 21 76
) High school 71 283 82 295
Education (- oo 33131 37 133

University 108 43.0 115 414
Graduate school 18 72 23 8.3
Expert 16 6.4 23 8.3

Engineer &
quasi-Expert
Office work 46 183 38 13.7
Service work 22 8.8 23 8.3

20 8.0 13 4.7

Job Sale work 18 72 12 43
Skill work 16 6.4 18 6.5

laborer 29 11.6 27 9.7

Housewife 60 239 59 21.2

Jobless 24 9.6 22 7.9

~149 41 16.3 47 16.9

150~199 32 12.7 34 12.2

Income” 200-299 68 27.1 75 27.0
300-399 47 18.7 52 18.7

400-599 58 23.1 63 22.7

600~ 5 2.0 6 22
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Table 3. Mean score of SF-36 by Exposed Residents and Non-exposed Residents

Exposed Residents Non-exposed Residents
Scale p-value
N Mean(£S.D) N Mean(£S.D)
Physical functioning(PF) 244 66.54(£19.96) 259 66.97(£18.88) 0.80
Role limitation physical(RP) 237 68.78(134.76) 256 74.80(131.47) 0.04
Bodily pain(BP) 243 72.48(£21.43) 258 74.32(£21.60) 0.33
General health(GH) 241 55.56(£18.02) 256 57.66(£17.66) 0.19
Vitality(VT) 238 50.59(£18.36) 263 54.35(x17.46) 0.01"
Social functioning(SF) 242 82.44(£19.26) 256 85.79(£16.50) 0.03"
Role limitation emotion(RE) 226 71.98(£37.73) 257 80.93(£33.39) 0.01"
Mental health(MH) 236 63.66(£16.81) 259 67.81(£14.14) 0.01”
Total 215 66.70(£16.99) 238 70.54(£15.26) 0.03"

PF : Physical functioning

RP : Role limitation physical

BP : Bodily pain
GH : General health

VT : Vitality
SF : Social functioning
RE : Role limitation emotion(RE)
MH : Mental health

" p<0.05
" p<0.01

Table 4. Mean score of SF-36 by general characteristics

Scale Exposed Non-exposed
Sex Age  Graduate Job Income Sex Age Graduate Job Income
PF F 3.48 2.44 2.34 0.16 1.91 1.41 0.96 1.65 1.75 0.88
p 0.06 0.04 0.06 0.98 0.09 0.24 0.38 0.16 0.07 0.50
RP F 3.00 0.38 2.52 1.46 0.66 3.95 1.35 1.08 0.61 0.61
p 0.08 0.82 0.04" 0.16 0.65 0.04" 0.26 0.37 0.80 0.69
BP F 0.44 0.63 2.48 0.36 0.77 1.16 0.10 0.32 0.62 0.71
p 0.51 0.64 0.04" 0.96 0.57 0.28 0.91 0.87 0.79 0.61
GH F 0.04 0.93 1.69 0.56 0.85 0.28 0.26 091 0.63 0.91
p 0.84 0.45 0.15 0.84 0.52 0.60 0.78 0.46 0.78 0.48
VT F 1.10 0.11 1.50 1.70 0.24 7.42 0.32 1.12 1.02 0.40
p 0.30 0.98 0.20 0.08 0.95 0.01” 0.81 0.35 0.43 0.85
- F 0.27 0.82 3.41 2.20 0.53 0.05 2.43 0.52 0.85 0.49
p 0.60 0.52 0.01" 0.02 0.75 0.82 0.09 0.72 0.58 0.79
RE F 0.50 0.86 1.62 1.25 0.96 2.83 0.49 0.28 1.15 0.73
p 0.48 0.49 0.17 0.26 0.44 0.09 0.61 0.89 0.33 0.60
MH F 0.09 0.08 2.80 0.74 0.67 2.50 0.51 0.18 0.94 0.63
p 0.77 0.99 0.03" 0.68 0.65 0.12 0.67 0.95 0.50 0.68
Note. PF : Physical functioning VT : Vitality
RP : Role limitation physical SF : Social functioning
BP : Bodily pain RE : Role limitation emotion(RE)
GH : General health MH : Mental health
" p<0.05
™ p<0.01
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Table 5. The result of self-reported symptoms

Exposed Non-exposed
Symptoms p-vale
N Mean S.D N Mean S.D
Headache 251 1.70 1.10 270 1.57 0.83 0.14
Dizziness 246 1.91 1.08 276 1.67 0.92 0.01
Fatigue 250 2.81 1.39 276 2.34 1.14 0.01
Depression 251 1.74 0.94 276 1.58 0.80 0.04
Migraine 249 1.80 1.14 276 1.58 0.93 0.02
Note. * p: p<0.05 ™" : p<0.01
Table 6. The result of sleep quality
Exposed Non-exposed
category p-value
N Mean S.D Mean S.D
Sleeping satisfaction 251 3.01 0.99 276 3.10 0.96 0.32
Sleeping difficulties 251 1.74 1.22 276 1.43 0.84 0.01
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