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ABSTRACT

Objectives: This study was conducted to evaluate the changes and regional differences of mortality and morbidity particularly

respiratory system diseases in the area of exposure to coal dust(Ansim area, Dong-gu, Daegu).

Methods: The authors analyzed secondary data(cancer registration data, mortality data, and health insurance data) for respiratory
system diseases. We calculated age standardized incidence ratio(SIR), mortality ratio(SMR), and health care utilization ratio(SHR)

using those data.

Results: There were no significant differences between Ansim area(or Dong-gu, Daegu) and the control area for cancer
registration data and mortality data. In the results for the health insurance data, significant increased SHR in asthma was observed

compared to the control area.

Conclusions: Although confounders such as selection bias were not clearly ruled out, our findings reveal increased asthma SHR in
the area of exposure to coal dust. Further prospective studies are required to clarify the increasing respiratory disease due to

exposure to coal dust.

Key words: respiratory system, dust, health insurance, incidence, mortality
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Table 1. Age standardized incidence ratio of Ansim-dong comparing with Daegu excluded Ansim-dong
Cancer Male (95% CI*) Female (95% CI) Total (95% CI)
Total 0.98 (0.93-1.03) 0.99 (0.94-1.04) 0.99 (0.95-1.02)
Lip, oral cavity and pharynx 1.04 (0.70-1.48) 1.03 (0.51-1.84) 1.04 (0.75-1.41)
Esophagus 1.10 (0.77-1.51) 1.58 (0.51-3.69) 1.15 (0.83-1.55)
Stomach 0.99 (0.89-1.11) 1.02 (0.88-1.19) 1.01 (0.92-1.10)
Colon 0.89 (0.76-1.04) 0.96 (0.81-1.14) 0.92 (0.82-1.04)
Liver 0.93 (0.80-1.07) 0.83 (0.63-1.07) 0.90 (0.80-1.02)
Gallbladder and billiary tract 0.88 (0.63-1.20) 1.02 (0.75-1.37) 0.95 (0.76-1.18)
Pancreas 1.18 (0.84-1.61) 1.15 (0.79-1.63) 1.17 (0.92-1.48)
Larynx 1.08 (0.67-1.63) 0.58 (0.01-3.23) 1.05 (0.66-1.57)
Lung 1.07 (0.94-1.21) 0.98 (0.78-1.20) 1.05 (0.94-1.17)
Breast - 1.03 (0.89-1.19) 1.01 (0.88-1.17)
Cervix uteri - 1.18 (0.95-1.45) 1.17 (0.94-1.44)
Corpus uteri - 1.32 (0.86-1.94) 1.31 (0.86-1.93)
Ovary - 1.26 (0.89-1.73) 1.25 (0.89-1.72)
Prostate 0.97 (0.75-1.24) - 0.98 (0.76-1.26)
Testis 0.61 (0.07-2.19) - 0.61 (0.07-2.21)
Kidney 0.81 (0.53-1.19) 1.15 (0.69-1.80) 0.93 (0.68-1.24)
Bladder 1.23 (0.91-1.62) 1.04 (0.52-1.87) 1.20 (0.91-1.54)
Brain and central nervous system 1.26 (0.75-1.99) 1.27 (0.71-2.09) 1.26 (0.87-1.77)
Thyroid 1.11 (0.81-1.47) 0.88 (0.78-0.99) 0.90 (0.81-1.01)
Hodgkin lymphoma 2.32 (0.75-5.41) 0.00 (.-3.09) 1.50 (0.48-3.50)
Non-Hodgkin lymphoma 0.96 (0.65-1.38) 1.22 (0.82-1.76) 1.08 (0.82-1.40)
Multiple myeloma 0.71 (0.23-1.65) 1.02 (0.37-2.21) 0.85 (0.42-1.52)
Leukemia 0.75 (0.44-1.18) 0.83 (0.46-1.36) 0.78 (0.54-1.10)
Others 0.85 (0.67-1.06) 0.89 (0.70-1.12) 0.87 (0.74-1.02)
confidence interval
Others: C17(small intestine), C21(anus and anal canal), C30-C31(nasal cavity and middle ear, accessory sinuses), C37-C38(thymus
heart, mediastinum and pleura), C40-C41(bone and articular cartilage of limb and other sites), C43(malignant neoplasms of skin)
C44(other malignant neoplasm of skin), C45(mesthelial and soft tissue), C46(Kaposi’s sarcoma), C47+C49(peripheral nerves and
autonomic nervous system, other connective and soft tissue), C60(penis), C63(other and unspecified male genital organs),
C65(renal pelvis), C66(ureter), C68(other and unspecified urinary organs), C69(eye and adnexa), C74(adrenal gland), C75(other
endocrine glands and related structures), C88(immunoproliferative diseases), myelodysplastic and myeloproliferative disease
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Table 2. Age standardized incidence ratio of Ansim-dong comparing with Dong-gu excluded Ansim-dong

Cancer

Male (95% CI')

Female (95% CI)

Total (95% CI)

Total

Lip, oral cavity and pharynx
Esophagus

Stomach

Colon

Liver

Gallbladder and billiary tract
Pancreas

Larynx

Lung

Breast

Cervix uteri

Corpus uteri

Ovary

Prostate

Testis

Kidney

Bladder

Brain and central nervous system

Thyroid

Hodgkin lymphoma
Non-Hodgkin lymphoma
Multiple myeloma
Leukemia

Others’

0.97 (0.92-1.03)
1.02 (0.69-1.45)
1.23 (0.86-1.69)
0.95 (0.85-1.06)
0.92 (0.78-1.07)
0.92 (0.79-1.05)
0.87 (0.62-1.18)
1.12 (0.80-1.52)
1.00 (0.63-1.51)
1.06 (0.93-1.20)
0.00 (.-2.68)

1.04 (0.80-1.33)
0.69 (0.08-2.49)
0.81 (0.53-1.18)
1.20 (0.89-1.59)
1.58 (0.93-2.49)
1.19 (0.87-1.58)
1.98 (0.64-4.62)
1.01 (0.67-1.45)
0.61 (0.20-1.42)
0.78 (0.46-1.23)
0.83 (0.65-1.04)

1.04 (0.99-1.10)
1.09 (0.54-1.94)
1.76 (0.57-4.10)
1.12 (0.96-1.30)
1.01 (0.85-1.20)
0.75 (0.57-0.97)
0.94 (0.68-1.26)
1.22 (0.83-1.72)
0.48 (0.01-2.67)
1.06 (0.85-1.31)
1.05 (0.91-1.21)
1.21 (0.97-1.48)
1.16 (0.76-1.70)
1.50 (1.06-2.06)

1.11 (0.67-1.73)
0.78 (0.39-1.40)
1.28 (0.71-2.11)
1.03 (0.91-1.16)
0.00 (.-4.69)
1.15 (0.77-1.65)
0.92 (0.34-2.01)
1.00 (0.56-1.65)
0.87 (0.69-1.10)

1.00 (0.97-1.04)
1.04 (0.74-1.41)
1.27 (0.92-1.72)
1.00 (0.92-1.10)
0.95 (0.85-1.07)
0.88 (0.77-0.99)
0.90 (0.72-1.12)
1.16 (0.90-1.46)
0.95 (0.60-1.43)
1.06 (0.94-1.18)
1.03 (0.89-1.19)
1.20 (0.96-1.47)
1.14 (0.75-1.67)
1.50 (1.06-2.06)
1.03 (0.79-1.31)
0.68 (0.08-2.46)
0.91 (0.66-1.22)
1.09 (0.83-1.40)
1.42 (0.98-2.00)
1.04 (0.93-1.16)
1.51 (0.49-3.52)
1.07 (0.81-1.38)
0.75 (0.37-1.34)
0.86 (0.59-1.21)
0.85 (0.72-1.00)

* .
confidence interval

" Others: C17(small intestine), C21(anus and anal canal), C30-C31(nasal cavity and middle ear, accessory sinuses), C37-C38(thymus,
heart, mediastinum and pleura), C40-C41(bone and articular cartilage of limb and other sites), C43(malignant neoplasms of skin),
C44(other malignant neoplasm of skin), C45(mesthelial and soft tissue), C46(Kaposi’s sarcoma), C47+C49(peripheral nerves and
autonomic nervous system, other connective and soft tissue), C60(penis), C63(other and unspecified male genital organs), C65(renal
pelvis), C66(ureter), C68(other and unspecified urinary organs), C69(eye and adnexa), C74(adrenal gland), C75(other endocrine
glands and related structures), C88(immunoproliferative diseases), myelodysplastic and myeloproliferative disease
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Table 3. Age standardized mortality ratio of Dong-gu comparing with the whole country
Year Gender Total cancer (95% CI') Respiratory system cancer (95% CI*) Respiratory system disease (95% CI)
Male 1.04 (0.91~1.15) 1.09 (0.84~1.31) 0.90 (0.62~1.16)
2002 Female 0.93 (0.77~1.07) 1.30 (0.85~1.74) 0.89 (0.57~1.20)
Total 1.00 (0.90~1.08) 1.14 (0.92~1.34) 0.90 (0.68~1.09)
Male 1.03 (0.91~1.14) 1.02 (0.78~1.23) 0.77 (0.50~1.03)
2003 Female 1.05 (0.88~1.19) 0.82 (0.48~1.18) 1.34 (0.91~1.75)
Total 1.04 (0.94~1.12) 0.97 (0.76~1.15) 1.00 (0.75~1.22)
Male 1.04 (0.91~1.14) 0.99 (0.76~1.20) 0.88 (0.60~1.15)
2004 Female 1.05 (0.88~1.18) 0.98 (0.61~1.36) 1.12 (0.71~1.55)
Total 1.04 (0.94~1.12) 0.99 (0.79~1.17) 0.97 (0.72~1.19)
Male 0.97 (0.84~1.06) 0.99 (0.76~1.19) 0.82 (0.54~1.09)
2005 Female 0.98 (0.82~1.11) 0.67 (0.38~0.98) 1.54 (1.03~2.04)
Total 0.97 (0.88~1.05) 0.75 (0.58~0.90) 1.09 (0.82~1.33)
Male 1.13 (1.00~1.23) 1.20 (0.95~1.41) 0.66 (0.41~0.91)
2006 Female 1.06 (0.90~1.20) 0.98 (0.62~1.35) 0.60 (0.30~0.95)
Total 1.11 (1.00~1.19) 1.15 (0.93~1.33) 0.64 (0.44~0.84)
Male 1.03 (0.91~1.13) 1.13 (0.88~1.33) 0.59 (0.36~0.82)
2007 Female 1.07 (0.91~1.21) 1.05 (0.68~1.43) 1.11 (0.69~1.54)
Total 1.05 (0.95~1.13) 1.11 (0.90~1.29) 0.78 (0.56~0.99)
Male 1.01 (0.89~1.11) 1.12 (0.88~1.33) 0.81 (0.53~1.08)
2008 Female 1.07 (0.91~1.20) 0.66 (0.38~0.96) 0.96 (0.58~1.37)
Total 1.04 (0.94~1.11) 1.01 (0.81~1.18) 0.87 (0.63~1.09)
Male 1.00 (0.88~1.09) 1.02 (0.80~1.22) 0.75 (0.49~1.01)
2009 Female 1.27 (1.09~1.41) 1.36 (0.94~1.76) 0.87 (0.50~1.26)
Total 1.10 (0.99~1.17) 1.11 (0.91~1.29) 0.80 (0.57~1.01)
Male 1.08 (0.96~1.18) 1.14 (0.90~1.34) 0.84 (0.57~1.11)
2010 Female 0.94 (0.79~1.06) 0.86 (0.55~1.18) 1.12 (0.71~1.55)
Total 1.03 (0.93~1.10) 1.07 (0.87~1.23) 0.95 (0.70~1.17)
Male 0.97 (0.86~1.06) 1.01 (0.79~1.19) 0.95 (0.65~1.22)
2011 Female 1.09 (0.93~1.22) 1.48 (1.06~1.87) 0.94 (0.57~1.32)
Total 1.02 (0.92~1.09) 1.14 (0.94~1.30) 0.95 (0.71~1.17)
confidence interval
Journal of Korean Society of Occupational and Environmental Hygiene, 2015: 25(3): 346-354

http://www.kiha.kr



717 At pet ofx

i

for
ok

Table 4. Age standardized health care utilization ratio of Ansim-dong comparing with the whole country
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COPD (95% CI)

Asthma (95% CI)

Year Gender Total respiratory disease (95% CI*)
Male 0.96 (0.95-0.97)
2003 Female 0.96 (0.95-0.97)
Total 0.96 (0.95-0.97)
Male 0.96 (0.95-0.97)
2004 Female 0.97 (0.96-0.98)
Total 0.97 (0.96-0.98)
Male 0.91 (0.90-0.92)
2005 Female 0.93 (0.92-0.94)
Total 0.93 (0.92-0.93)
Male 0.87 (0.86-0.88)
2006 Female 0.90 (0.88-0.91)
Total 0.87 (0.88-0.89)
Male 0.88 (0.87-0.89)
2007 Female 0.92 (0.92-0.93)
Total 0.90 (0.89-0.91)
Male 0.97 (0.96-0.98)
2008 Female 1.01 (0.99-1.02)
Total 0.99 (0.98-1.00)
Male 0.84 (0.82-0.85)
2009 Female 0.90 (0.88-0.91)
Total 0.87 (0.86-0.88)
Male 0.87 (0.86-0.88)
2010 Female 0.90 (0.89-0.91)
Total 0.88 (0.87-89)
Male 0.89 (0.88-0.90)
2011 Female 0.92 (0.90-0.92)
Total 0.90 (0.89-0.91)
Male 0.91 (0.89-0.92)
2012 Female 0.93 (0.92-0.94)
Total 0.91 (0.91-0.92)
Male 0.90 (0.89-0.90)
Average Female 0.93 (0.92-0.93)
Total 0.91 (0.91-0.92)

0.79 (0.73-0.85)
0.85 (0.79-0.90)
0.83 (0.78-0.86)
0.60 (0.54-0.64)
0.61 (0.56-0.65)
0.61 (0.57-0.64)
0.70 (0.64-0.74)
0.78 (0.72-0.82)
0.74 (0.70-0.77)
0.51 (0.46-0.54)
0.59 (0.55-0.63)
0.55 (0.52-0.58)
0.68 (0.63-0.72)
0.83 (0.78-0.87)
0.76 (0.73-0.79)
0.57 (0.52-0.60)
0.63 (0.58-0.66)
0.60 (0.57-0.62)
0.49 (0.45-0.52)
0.64 (0.60-0.67)
0.58 (0.55-.60)
0.86 (0.81-0.90)
1.06 (1.01-1.10)
0.97 (0.93-1.00)
0.97 (0.92-1.01)
1.14 (1.09-1.18)
1.06 (1.03-1.09)
0.93 (0.89-0.96)
1.09 (1.04-1.12)
1.02 (0.99-1.04)
0.75 (0.73-0.76)
0.88 (0.87-0.90)
0.82 (0.81-0.83)

1.16 (1.10-1.20)
0.99 (0.94-1.30)
0.98 (0.84-1.00)
1.17 (1.11-1.21)
1.01 (0.96-1.05)
1.02 (0.99-1.05)
1.28 (1.23-1.32)
1.14 (1.09-1.18)
1.15 (1.11-1.18)
1.49 (1.42-1.53)
.11 (1.06-1.15)
1.14 (1.10-1.17)
1.51 (1.45-1.55)
1.14 (1.09-1.18)
1.21 (1.17-1.23)
1.74 (1.68-1.79)
1.50 (1.44-1.55)
1.49 (1.45-1.53)
1.51 (1.45-1.55)
1.65 (1.59-1.70)
1.59 (1.55-1.62)
1.74 (1.68-1.79)
1.74 (1.68-1.78)
1.74 (1.70-1.77)
1.67 (1.61-1.71)
1.66 (1.60-1.70)
1.67 (1.62-1.70)
1.59 (1.63-1.63)
1.51 (1.46-1.55)
1.55 (1.51-1.58)
1.38 (1.36-1.39)
1.37 (1.35-1.38)
1.38 (1.36-1.38)

* .
confidence interval
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