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ABSTRACT

This study was undertaken in an attempt to provide scientific grounds in explaining the causes of environmental and
respiratory diseases resulting from air pollutants in Gyeongju and its neighboring areas. In relation to heavy metals, lead
(Pb) was 0.0135~0.1744 pg/m® and high in order of Pohang, Ulsan, and Gyeongju while nickel (Ni) was 0.0023~0.0115
ug/m®. The concentrations of heavy metals in the investigated areas did not exceed the environmental standards or
Guideline Value of Korea or other countries. However, it is considered necessary to apply intensive control to some
heavy metals including cadmium (Cd) that show a relatively high level of hazard. Based on the responses to the survey,
measured personal interest in environmental pollution and the basic knowledge of the causes of the respiratory diseases
was higher in those with a family history of allergic reactions to metals and bronchial asthma. The incidence of allergic
disease was higher in those who are currently in poor health state. In addition, the general knowledge of environmental
pollutants was higher in those with higher educational level and those with a higher interest in environmental pollution.
Personal interest in environmental pollution was higher in those with higher basic knowledge of environmental pol-
lutants. Therefore, it is necessary to increase the awareness through better education and campaigns on environmental

pollution.
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Fig. 1. Location of sampling sites in Gyeongju, Usan and
Pohang.

129.37942), &3 AT A5aF HAKRB, £33 &
T HE 896-1, TM 35.51932, 129.34462), AF4
BHC, AFA AEE 40, TM 35.84442, 129.21772),
8745 AAZ(D, BFA 8735 956-3, TM 35.86762,
129.2236)°1t}. Eq3} 49 FAR| S A3}
Rom, BAFAAL ARG (CAR)I FAAG (DA
Ao g fEA9e gEI=E SIStk o9 A &
AFeM = AFA BREHe] P2 73 2 AF
B SAFHE), FETHEF), o FREHG), 9F
YHITEH), 5 FATEI) AHRAHNe] B4
o} vt

2. A|2EY 3 ZAMHY

D AEAH 2 FF A

Ws 55 392 494/ (Whatman QM-
A, 8"x10", 043 um, UK)S} PM,, ¥A EARS
T2t slo]8F oflojAlE2](Andersen Model GV2360,
USA)E o]&3l9or, &84S 9F 1.0 m/mine&
2Ast 24717 ARE F1 EHEATE Fig. 19014
= AlE AFAEE Jeislen, di7| a3 A I
< uE A7t gle 9 AR ARSI o)
| 3732 12 ZAR= 20063 129 209FE A
R, 23} AR 20073 19 22U%E AAEIITH
32} AR 20074 5€ 201UFEH AN, 43 =
ARE 20079 99 17UFE AAJsled vl 9 BAIS519]
ot PM,8] AFEEE S43] St rAwAI7E 2
HE QRS F2(20°C), F5(50%) 28lIA Ax
71l A 297F Az, 2=7) 0.01 mgel ARFA
<-(Saritorious microbalance, Germany)Z WHAAIE Al
H A -3 FAE AET T THAEA nAHA|
(PM,p)2] B=E T30 2812 PM,, 59 mE &

I
T

2 N 7

Journal of Environmental Health Sciences, Vol. 36(2)



84 AFA - ARS - B - 447 AAF - E9d

& QRS AEP] st d|edsANT T &
A5 FEAEHE 831 vlo|AZ I HES
HE AFgste E2HE AXE AAEste] ICP-
AES(Varian Liberty 12} ICP-MS(Varian 820-MS)E

o]g&tad Pb, Cd, Cr*, Cu, Ni 5 52< AZFIN,
B A7dse 7PN AdE FEe F¢EH
o] FE3H 547 BAF)H st deHaE
Fasle] FHA G FFE wWEdF AL =3
slaL, Fig. 29} Fig. 3°Xe &4 2 E3AY 9] #f
AN EE eERRlon T 2 BANIEE v
A48T

2) 27

BAF, T 4

o AFshe AgFw
50078, X3 500802

 fle
o =
S o%
< |o
o)
ﬁlo H
o ol
o N
anj ”
g
s, S’E‘
lo, o
e 12

Fig. 2. The wind speed and frequency distribution of wind rose in Ulsan (a) spring, (b) summer, (c) fall, (d) winter.
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Fig. 3. The wind speed and frequency distribution of wind rose in Pohang (a) spring, (b) summer, (c) fall, (d) winter.
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Table 1. Concentration of heavy metals in Gyeongju and its surrounding areas
Pollutants Pb Cd Cr* Cu Ni
Sampling Sites (ng/m’) (ng/m’) (ng/m’) (ng/m’) (ng/m’)
Environmental Standard 0.5 - - - -
Guideline Value (G.V) - 0.005 0.11 1 1
Ist 0.0856 0.0020 0.0059 0.0853 0.0035
2nd 0.0938 0.0013 0.0172 0.0616 0.0085
Pohang
A 3rd 0.1085 0.0016 0.0109 0.0619 0.0082
4th 0.0405 0.0008 0.0203 0.0566 0.0081
Average 0.0821 0.0014 0.0136 0.0664 0.0071
Ist 0.1744 0.0057 0.0085 0.1228 0.0112
2nd 0.0645 0.0013 0.0052 0.0469 0.0024
Ul]S;n 3rd 0.0455 0.0009 0.0126 0.0642 0.0077
4th 0.0068 0.0002 0.0043 0.0865 0.0015
Average 0.0728 0.0020 0.0077 0.0801 0.0057
Ist 0.0612 0.0017 0.0177 0.0332 0.0115
) 2nd 0.0662 0.0016 0.0070 0.0477 0.0031
Gyegng’“ 3rd 0.0595 0.0019 0.0074 0.0661 0.0067
4th 0.0204 0.0007 0.0075 0.0532 0.0033
Average 0.0518 0.0015 0.0099 0.0501 0.0062
2nd 0.0698 0.0016 0.0065 0.0487 0.0033
Gyeongju 3rd 0.0135 0.0003 0.0056 0.0266 0.0023
D 4th 0.0160 0.0003 0.0074 0.1302 0.0025
Average 0.0331 0.0007 0.0065 0.0685 0.0027
Pohang average" 0.0447 0.0012 0.0140 0.0617 0.0163
Ulsan average" 0.0691 0.0027 0.0048 0.1508 0.0065

1)Annual Report of Ambient Air Quality in Korea, 2007, National Institute of Environmental Research
Date of Sampling at this study : 2006/12, 2007/01, 2007/05, 2007/09
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Table 2. Concentration of heavy metals in Gyeongju and its surrounding areas
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Pollutants Pb Cd Cr Cu Ni
Sampling Sites (ng/m’) (ng/m’) (ng/m’) (ng/m’) (ng/m’)
2nd 0.0380 N.D. 0.0260 0.0720 N.D
Gyeongju 3rd 0.0280 0.0010 0.0020 0.0430 N.D
E 4th 0.0300 N.D. N.D 0.0290 N.D
Average 0.0320 0.0003 0.0093 0.0480 N.D.
2nd 0.0530 0.0010 0.0240 0.0390 0.0020
Gyeongju 3rd 0.0120 N.D. N.D. 0.0210 0.0010
F 4th 0.0080 N.D. N.D. 0.0260 N.D.
Average 0.0243 0.0003 0.0080 0.0287 0.0010
2nd 0.0310 N.D. 0.0090 0.0200 N.D
Gyeongju 3rd 0.0110 N.D. N.D. 0.0720 N.D
G 4th 0.0100 N.D. N.D. 0.0110 N.D
Average 0.0173 N.D. 0.0030 0.0343 N.D
2nd 0.0220 N.D. 0.0010 0.0150 N.D
Gyeongju 3rd 0.0180 N.D. N.D. 0.0290 N.D
H 4th 0.0200 N.D. N.D. 0.0310 N.D
Average 0.0200 N.D. 0.0003 0.0250 N.D
2nd 0.0410 0.0020 0.0020 0.0960 0.0050
Gyeongju 3rd 0.0160 N.D. N.D. 0.0480 N.D
I 4th 0.0110 N.D. N.D. 0.0210 N.D
Average 0.0227 0.0007 0.0007 0.0550 0.0017
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Table 3. General characteristics of respondents in this study

No. Percentage

Characteristics ~ Section (persons) (%)
1215 100.0

Male 470 38.7

Gender

Female 745 61.3

<19 128 10.5

20~29 488 40.2

Age 30~39 268 22.1
40~49 197 16.2

50< 134 11.0

Gyeongju 434 35.7

Location Ulsan 431 355
Pohang 350 28.8

Marriage Single 627 51.6
state Married 588 484
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Table 4. Influencing factors on respiratory disease in this study

89

Classification B SE B Beta T

Gender 0.031 0.018 0.061 0.087
Age -0.002 0.001 -0.079 0.104
Location (Pohang) —-0.006 0.017 -0.010 0.738
Marriage state 0.016 0.023 0.032 0.487
Scholastic ability —0.013 0.007 -0.057 0.062
Job (Student) 0.077 0.023 0.150 0.001
Traffic instrument (Bus) —0.024 0.017 —0.047 0.152
Living condition 0.006 0.015 0.011 0.697
Health condition 0.026 0.009 0.084 0.004
Concern degree of environmental pollution —0.048 0.016 —0.086 0.003
Existence and nonexistence of environmental pollution instruction 0.012 0.017 0.020 0.479
Eexistence and nonexistence of smoking 0.039 0.020 0.065 0.049
Existence and nonexistence of phthisis (Family medical history) 0.013 0.035 0.011 0.702
Existence and nonexistence of pleurisy (Family medical history) 0.003 0.048 0.002 0.950
Existence and nonexistence of atopy dermatitis (Family medical history) 0.008 0.027 0.009 0.774
Existence and nonexistence of allergic coryza (Family medical history) 0.058 0.023 0.078 0.011
Existence and nonexistence of bronchial asthma (Family medical history) 0.067 0.027 0.074 0.011
Existence and nonexistence of lung cancer (Family medical history) 0.068 0.030 0.065 0.025
Constant 0.237 0.087 0.007
R? 0.163
F 5.832
Significance 0.0000
Note : 1. Gender — male=1, female=0

2. Age — real age

3. Location — Pohang=1, others=0,

4. Marriage state — married=1, single=0

5. Scholastic ability — none=0, elementary school=6, middle school=9, high school=12, college=14

6. Job — student=1, others=0

7. Traffic instrument — bus=1, others=0

8. Living condition — extremely poor =1, poor =2, normal=3, rich=4, millionaire=5

9. Health condition — very unhealthy =1, unhealthy=2, normal=3, healthy=4, very healthy=>5

10. Concern degree of environmental pollution — totally not interested =1, not interested =2, normal=3, interested=4,

very interested =5

11. Existence and nonexistence of environmental pollution instruction — Yes=1, No=0

12. Existence and nonexistence of smoking — Yes=1, No=0

13. Existence and nonexistence of phthisis (Family medical history) — Yes=1, No=0

14. Existence and nonexistence of pleurisy (Family medical history) — Yes=1, No=0

15. Existence and nonexistence of atopy dermatitis (Family medical history) — Yes=1, No=0

16. Existence and nonexistence of allergic coryza (Family medical history) — Yes=1, No=0

17. Existence and nonexistence of bronchial asthma (Family medical history) — Yes=1, No=0

18. Existence and nonexistence of lung cancer (Family medical history) — Yes=1, No=0
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Table 5. Influencing factors on allergic dermatitis in this study

Classification B SE B Beta T

Gender —-0.002 0.018 —-0.004 0.899
Age —-0.003 0.001 —-0.134 0.006
Marriage state 0.034 0.024 0.067 0.150
Scholastic ability -0.014 0.007 —-0.061 0.045
Job (Student) 0.008 0.023 0.015 0.741
Traffic instrument (Bus) 0.009 0.017 0.017 0.605
Living condition 0.023 0.015 0.045 0.115
Health condition 0.031 0.009 0.101 0.000
Concern degree of environmental pollution —-0.051 0.016 —-0.091 0.002
Existence and nonexistence of environmental pollution instruction 0.001 0.017 0.002 0.952
Existence and nonexistence of smoking 0.018 0.020 0.030 0.372
Existence and nonexistence of atopy dermatitis (Family medical history)  0.042 0.025 0.048 0.098
Location (Pohang) —-0.024 0.017 —0.042 0.157
Constant 0.299 0.088 0.001
R? 0.130

F 6.241

Significance 0.0000

Table 6. Influencing factors on ophthalmology disease in this study

Classification B SE B Beta T
Gender -0.105 0.020 -0.183 0.000
Age 0.002 0.001 0.104 0.032
Marriage state 0.032 0.026 0.058 0.211
Scholastic ability -0.014 0.007 —0.057 0.062
Job (Student) 0.052 0.025 0.092 0.037
Traffic instrument (Bus) -0.015 0.018 —-0.026 0.0432
Living condition 0.015 0.016 0.027 0.351
Health condition 0.031 0.010 0.092 0.001
Concern degree of environmental pollution —-0.053 0.018 —-0.086 0.003
Existence and nonexistence of environmental pollution instruction —0.005 0.018 —0.008 0.790
Existence and nonexistence of smoking 0.017 0.022 0.026 0.441
Existence and nonexistence of atopy dermatitis (Family medical history) ~ 0.049 0.028 0.051 0.079
Location (Pohang) -0.009 0.018 -0.015 0.611
Constant 0.302 0.096 0.002
R? 0.140
F 6.715
Significance 0.0000
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Table 7. Influencing factors on environmental contaminant in this study

Classification B SE B Beta T

Gender 0.105 0.050 0.065 0.035
Age 0.004 0.003 0.045 0.284
Location (Pohang) 0.099 0.044 0.057 0.026
Marriage state —-0.001 0.062 0.000 0.990
Scholastic ability -0.076 0.020 -0.098 0.000
Job (Student) 0.078 0.060 0.049 0.194
Traffic instrument (Bus) 0.034 0.045 0.021 0.448
Living condition —0.070 0.039 —0.044 0.074
Health condition 0.038 0.024 0.040 0.109
Concern degree of environmental pollution 0.901 0.043 0.521 0.000
Experience of environmental instruction —0.060 0.044 —-0.033 0.174
Existence and nonexistence of smoking —-0.028 0.053 -0.015 0.595
Existence and nonexistence of phthisis (Family medical history) —-0.185 0.093 -0.051 0.047
Existence and nonexistence of pleurisy (Family medical history) 0.109 0.128 0.022 0.394
Existence and nonexistence of atopy dermatitis (Family medical history) —0.051 0.071 -0.019 0.466
Existence and nonexistence of allergic coryza (Family medical history) —0.118 0.061 —0.052 0.051
Existence and nonexistence of Bronchial Asthma (Family medical history)  0.009 0.071 0.003 0.895
Existence and nonexistence of Lung Cancer (Family medical history) 0.031 0.080 0.010 0.698
Existence and nonexistence of ophthalmology disease (Family medical history) —0.076 0.071 -0.027 0.282
Constant —0.134 0.260 0.000
R? 0.322

F 28.973

Significance 0.0000
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Table 8. Concern on environmental pollution in this study
Classification B SE B Beta T
Gender 0.041 0.029 0.044 0.157
Age 0.000 0.002 0.003 0.950
Location(Pohang) —0.048 0.026 —-0.048 0.062
Marriage state —-0.022 0.036 —0.024 0.546
Scholastic ability —-0.010 0.012 —-0.023 0.394
Job(Student) 0.060 0.035 0.065 0.088
Traffic instrument(Bus) 0.044 0.026 0.047 0.094
Living condition 0.032 0.023 0.035 0.155
Health condition 0.004 0.014 0.007 0.789
Experience of environmental study -0.022 0.026 -0.021 0.398
Existence and nonexistence of smoking 0.010 0.031 0.010 0.735
Existence and nonexistence of phthisis (Family medical history) 0.029 0.054 0.014 0.587
Existence and nonexistence of pleurisy (Family medical history) 0.008 0.075 0.003 0913
Existence and nonexistence of atopy dermatitis (Family medical history) —-0.067 0.041 —0.042 0.105
Existence and nonexistence of allergic coryza (Family medical history) 0.058 0.035 0.044 0.101
Existence and nonexistence of bronchial asthma (Family medical history) 0.006 0.041 0.003 0.892
Existence and nonexistence of lung cancer (Family medical history) 0.014 0.047 0.008 0.760
Existence and nonexistence of ophthalmology disease (Family medical history) —0.082 0.041 —-0.050 0.049
Recognition degree of environmental pollution 0.306 0.015 0.530 0.000
Constant 2.015 0.140 0.000
R? 0.310
F 27.441
Significance 0.0000
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