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Gender-dependent Association Between the Risk of Diabetes and the
Concentration of Ambient Particulate Matter

Sohn, Dong-Wook

Abstract

The aim of the study was to examine the relationship between the risk of diabetes and
the exposure to ambient particulate matter. Data for 54,655 men and 63,922 women (age>19)
from Korea Community Health Survey 2012 and data for ambient particulate matter
concentration for 143 administrative areas were included. The relationship between the risk of
diabetes and the concentration level of particulate matter was examined using logistic
regression. The average concentration level of ambient particulate matter in 143 administrative
areas was 44.75ug/mé3. Diabetes prevalence rates for total population were 7.3% in men and
6.1% in women. The ambient particulate matter was significantly associated with the risk of
diabetes in elderly women (age>40). The ambient particulate matter was not significantly
associated with the risk of diabetes in young female adult group (19<age<39) and all male
groups(age>19). Results indicate that ambient particulate matter was positively related to the
risk of diabetes in elderly women. Policy efforts in the perspective of public health and the
management of urban environment are in need to reduce the risk of diabetes among elderly
women.
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Table 1. Characteristics of Total Population and Sub-groups by Gender

Total Population Age 19-39
Male Female Male Female
(N=54,655) (N=63,922) (N=18,116) (N=21,425)
Xot p Xot p
mean SD mean SD SD mean SD
(fro) (%) (fra) (%) (%) (fro) (%)
Age (yn) 47.69 15.69 4767 1596 21 84 3043 594 30.28 6.08 249 013
Household income ($) 4,093 2,849 3979 2,882 6.84 <.001 4467 2,667 4617 2,685 -5.56 <.001
Housing type
(Lisingle-family 2:APT) 152 0.50 153 050 2140 <001 158 049 1.63 0.48 8972 <001
Economic activity
(yes=1, no=2) 1.22 041 149 050 942634 <.001 121 041 145 0.50 2368.03 <.001
BMI 2371 291 2245 312 7123 <001 23.80 324 21.30 3.08 7874 <001
elementary> (5497) (101) (13,162) (206) 279983 <.001 14 ©1 (38) ©.2) 26.62 <.001
Educational iggle-nigh (23415 @28 (27,107 @24) @507) (249 (739 (268)
college< (25,743) @71) (23,653) (37.0) (13,595) (75.0) (15648 (73.0)
non (13,281) (243) (60312) (944) 6158927 <001 (6,195 (34.2) (20,038 (935 1568340 <001
Smoking former (17604)  (322) (1515 (@24 (2.821) (15.6) (664) (3.1
behavior  ccasional (1599 (2.9 @57) (7 717) 40 (183 (09
daily (22171) (40.6) (1,638) (2.6) (8,383) (46.3) (540) 2.5
BDiabet no (50,648) 92.7) (60,034) (93.9) 7396 <001 (18,013) (994) (21356) (99.7) 1377 <.001
iabetes
yes (4,007) (7.3) (3.888) (6.1) (103)  (0.6) ©9) ©.3)
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258
Age 40-59 Age 60 <
Male Female Male Female
(N=23,315) (N=27,152) (N=13,224) (N=15,345)
Xot p Xot p
mean SD mean SD mean SD mean SD
{fra) (%) (frq) (%) {fra) (%) {fra) (%)
Age (yr) 4897 5.63 49.06 5.66 -1.87  .062 69.09  6.63 69.50 7.07 -5.04 <001
Household income ($) 4,697 2,907 4440 2,947 983 <.001 2516 2,360 2272 2304 8.84 <001
Housing type
(Lisingle-family 2:APT) 1.57 0.50 1.56 0.50 9.75  .002 1.33 047 1.34 0.48 561 .018
Economic activity
(yes=1, no=2) 1.06 0.25 1.38 049 7,127.29 <001 1.50 0.50 1.75 043 1,848.65 <.001
BMI 23.96 2.66 22.86 2.88 4423 <001 2313 275 23.35 311 -6.15 <.001
elementary> 1,277) (5.5) (3,025 (11.1) 151839 <.001 (4,206) (31.8) (10,0990 (65.8) 3,564.53 <.001
Educational middle-high (12,262) (52.6) (16,853) (62.1) 6,646) (50.3) (4,515 (294)
attainment
college< (9,776) 41.9 (7,274) (26.8) 2,372) (17.9 (731) 4.8)
non (4,316) (185) (25817) (95.1) 30,70840 <.001 2,770) (20.9) (14457) (94.2) 15,976.89 <.001
Srmoki former (7,884) (33.8) (454) .7 6,899) (52.2) (397) (2.6)
mokin
behaviogr occasional (643) (2.8) (225) 0.8) 239 (1.9 49) 0.3)
daily (10472) 44.9 (656) 24) (3,316) (25.1) (442) 2.9
i no (21,744) (93.3) (25982) (95.7) 14410 <.001 (10,891) (824) (12,696) (82.7) 71 400
iabetes
yes (1,571) (6.7) (1,170) 4.3) (2,333) (17.6) (2649 (17.3)

APT=Apartment; BMI=Body mass index.

216 | TSEAE, X514z (2016)
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Figure 1. Map of particulate matter concentration
in South Korea
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Table 3. Multivariate Logistic Regression Estimates for PM10 According to Diabetes Risk, Adjusted for Age, Household Income, Housing type,
Economic Activity Status, Educational Attainment, and Smoking Behavior

Male

Verlols RIS RS 18116 N23315) 15923

OR P OR P OR P OR P
Age 1.07 <.001 1.07 <.001 1.09 .000 1.00 459
Household income 1.00 o 1.00 T2 1.00 412 1.00 .008
HOUS({/Z? S%%?e—family) APT 0.98 589 0.98 589 0.94 288 1.00 944
B G PR No 127 <001 127 <001 202 <001 153 <001
BMI 1.13 <.001 1.13 <.001 1.12 <.001 1.10 <.001
Education attainment Middle-High 1.30 <.001 1.30 <.001 0.95 .565 1.19 .002
(vs. Elemantary>) College < 0.98 .676 0.98 .676 0.85 127 1.17 034
Smoking behavior Former 131 <.001 131 <.001 1.13 134 1.28 <.001
(vs. Non-smoker) Occasional 137 007 137 007 1.11 580 1.65 003
Daily 1.28 <.001 1.28 <.001 1.18 033 1.16 038
PM1o 1.00 394 1.00 .3%4 1.00 137 1.00 .876

218 | TSEAE, X514z (2016)



g0 mE HFEX|E 7] T O/MHX[(PMy) LHEQ} Titd §E 2B HEEAH EM
Female
- - Total Population Age 19-39 Age 40-59 Age 60 <
Veille Caizgelies (N=63,922) (N=21,425) (N=27,152) (N=15,345)
OR P OR P OR P OR P
Age 1.06 <.001 1.10 <.001 1.10 <.001 1.02 <.001
Household income 1.00 <.001 1.00 811 1.00 <.001 1.00 .075
Housing type
(vs. Single-family) APT 0.91 016 0.50 007 0.82 002 1.03 532
Economic activity
o e No 141 <.001 1.54 .087 1.53 <.001 1.46 <.001
BMI 1.12 <.001 1.18 .000 1.14 <.001 1.07 <.001
Education attainment Middle-High 0.73 <.001 0.22 145 0.65 <.001 0.74 <.001
(vs. Elemantary>) College < 0.35 <.001 0.19 115 041 <.001 0.60 <.001
Smoking behavior Former 1.32 .005 3.68 <.001 1.28 243 1.50 001
(vs. Non-smoker) Occasional 173 .005 4.44 015 1.63 079 1.89 048
Daily 1.36 001 0.93 916 2.13 <.001 1.11 425
PMio 1.01 <.001 1.02 092 1.01 <.001 1.01 <.001
OR=0dds ratio; BMI=Body Mass Index; PMyo=particulate matter<10pm in diameter.
Journal of Korea Planning Association Vol51 No4 (2016) | 219
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