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A Multilevel Study on the Relationship between the Residential Distribution of
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Objectives : We examined whether the neighborhood
socioeconomic position predicts the smoking rates after
adjusting for individual socioeconomic position indicators.

Methods : Data were obtained from the 2001 Seoul
Health Indicators Survey. The neighborhood socioeconomic
position was the residential distribution of the high class
(power elites), as measured by the location quotients (LQ)
for each administrative dong (district). A high LQ denotes a
high neighborhood socioeconomic status. The individual
socioeconomic position included education, occupation and
income. Age-adjusted smoking rates according to the LQ
level were computed with the direct method. The total
number of subjects in this study (26,022 men and 28,007
women) was the reference. A multilevel logistic regression
analysis was conducted with the individuals at the first level
and the neighborhoods at the second level to estimate the
odds ratios of smoking with 95% confidence intervals.

Results : For men, the age-adjusted smoking rates
increased with a decrease in the LQ. For women, the
relationship between the age-adjusted smoking rate and
the LQ was not clear. The odds of smoking for both
genders were greater among those subjects with lower
incomes and lower education. The manual occupational

class had greater odds of smoking than the non-manual
class for the males, while the odds ratio of smoking among
females with a manual occupation tended to be lower than
those females with a non-manual occupation. For the
males, the LQ levels independently predicted smoking after
adjustment for individual income. However, this relation
between the LQ and smoking in males was explained by
full adjustment for the individual socioeconomic position
indicators (education, occupation and income).

Conclusions : A low level of neighborhood socioeconom-
ic position was associated with higher smoking rates
among the men residing in Seoul. This association between
the neighborhood socioeconomic position and smoking in
men was explained by the individual socioeconomic
position. Anti-smoking efforts to reduce geographical
inequality in smoking should be directed at reducing the
smoking rates between the individuals with different
socioeconomic backgrounds in the metropolitan city of
Seoul, South Korea.
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Figure 1. Residential pattems of power elites in Seoul measured by location quotients (LQ).
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Table 1. Characteristics of subjects participated in the 2001 Seoul Health Indicators Survey according
to residential pattems of power elites measured by location quotient (LQ)

LQlevel
0.250- 0.500- 1.000- 2.000-
G20 o9 09w 199 399 =0

No. of Dong 181 115 93 49 36 30
No. of subject 18939 12,703 10,734 4649 4,206 2,798
Mean age (SE) 39.8(16.0) 399(160) 400(160) 398(163) 399(160) 402(16.1)
Proportion of men 485 483 482 472 410 484
Household % of 0-50 8.8 72 80 6.7 6.7 44
monthly income % of 301* 8.8 113 127 195 259 360
(10,000 Won)
Education % of no 19 - 13 13 14 13 02

education

% of college® 26.1 353 405 494 59.7 758

education )
Occupation % of manual 29 169 150 121 79 40

workers
Age-adjusted Men 584 562 54.5 542 512 488
smoking rates (56.8-59.9) (544-58.1) (52.5-56.6) (51.1-57.2) (48.0-544) (45.0-52.7)
95% C Women 47 35 30 4.1 40 3.5
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Table 2. Muttileve! logistic regression showing odds ratios (and 95% confidence intervals) of smoking
by age, individual income, and location quotients (LQ) level of power elites residence for the
26,022 men aged 15+ and residing in the 504 dong: the 2001 Seoul Health Indicators Survey

MeA TE AR

A @D E) 37 BEY F

Men Age-adjusted model Full model
Individual characteristics
Household monthly income (10,000 Won)
301+ 1.00 (reference) 1.00 (reference)
251-300 1.15(1.04-1.28) 1.10(0.99-1.23)
201-250 1.11(1.01-1.22) 1.07(0.97-1.17)
151200 1.30(1.19-141) 1.20(1.09-1.31)
101-150 1.37(1.25-1.50) 1.24(1.13-1.36)
51-100 1.52(1.37-1.68) 1.35(1.22-1.50)
0- 50 149 (1.32-1.68) 1.34(1.18-1.51)
Neighborhood variance (SE) 0.031 (0.007) See below
Intraclass correlation (ICC)* 0.0093 See below
Explained variance (%) 225 See below
Neighborhood characteristics
LQlevel
>4.000 1.00 (reference) 1.00 (reference)
2.000-3.99 1.08 (0.92-1.28) 1.03 (0.87-1.22)
1.000-1.999 1.25(1.06-1.46) 1.15(097-1.35)
0.500-0.999 1.27(1.10-1.46) 1.14(0.98-1.32)
0250-0.499 1.38(1.20-1.58) 1.21(1.05-140)
<0250 1.50(1.31-1.72) 128 (1.11-147)
Neighborhood variance (SE) 0.027 (0.007) 0.029 (0.007)
Intraclass correlation (ICC)* 0.0081 0.0087
Explained variance (%) 325 275

* Using age adjusted variance as reference (=0.040)

Table 3. Multilevel logistic regression showing odds ratios (and 95% confidence intervals) of smoking
by age, individual income, and location quotients (LQ) level of power elites residence for the
28,007 women aged 15+ and residing in the 504 dong: the 2001 Seoul Health Indicators

Sun/ey
Women Age-adjusted model Full model
Individual characteristics
Household monthly income (10,000 Won)
301+ 1.00 (reference) 1.00 (reference)
251-300 1.09(0.78-1.52) 1.10(0.79-1.53)
201-250 1.15(0.85-1.54) 1.16 (0.86-1.57)
151-200 1.37(1.05-1.79) 1.38 (1.05-1.81)
101-150 2.05(1.59-2.66) 2.06(1.59-2.67)
51-100 2.59(1.99-3.37) 2.59(1.99-3.38)
0- 50 3.80(2.90-4.98) 3.81(2.90-5.01)
Neighborhood variance (SE) 0222 (0.045) See below
Intraclass correlation (ICC) 0.0632 See below
Explained variance (%) 86 See below
Neighborhood characteristics
LQlevel
>4,000 1.00 (reference) 1.00 (reference)
2.000-3.999 1.11(0.72-1.72) 1.00 (0.65-1.54)
1.000-1.999 1.15(0.76-1.75) 1.01 (0.66-1.53)
0.500-0.999 0.87(0.59-127) 0.72 (0.49-1.05)
0.250-0499 0.99 (0.68-1.44) 0.81(0.56-1.18)
<0.250 1.36(0.95-1.95) 1.05(0.73-1.51)
Neighborhood variance (SE) 0.226 (0.045) 0.208 (0.044)
Intraclass correlation ICC) 00643 0.0595
Explained variance (%) 70 144

" Using age adjusted variance as reference (=0.243)
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Table 4. Muttlevel logistic regression showing odds ratios (and 95% confidence intervals) of smoking
by age, individual socioeconomic characteristics (income, education, and occupation), and
location quotients (LQ) level of power elites residence for the 19,351 men aged 2564 and
residing in the 504 dong: the 2001 Seoul Health Indicators Survey

Age, income, and

Women Age-adjusted model LQ included Full model
Individual characteristics
Household monthly income (10,000 Won)
301+ 1.00 (reference) 1.00 (reference) 1.00 (reference)
251-300 1.18(1.05-1.33) 117 (L4-1.32) 1.13(1.01-128)
201-250 1.19(1.07-1.32) 1.16 (1.04-1.29) 1.09 (098-1.22)
151200 1.31(1.19-145) 1.28(1.16-141) 1.17(1.05-1.29)
101-150 1.39(1.26-1.54) 134 (121-149) 1.19(1.07-1.32)
51-100 1.46 (1.30-1.65) 141 (1.25-1.58) 1.26(1.11-143)
0- 50 145(1.25-1.69) 141 (1.21-1.64) 136 (1.15-1.60)
Neighborhood variance (SE) 0.025 (0.009) See below See below
Intraclass correlation (ICC)Y 0.0075 See below See below
Explained variance (%) 242 See below See below
FEducationad level
College or higher 1.00 (reference) 1.00 (reference)
High school 1.50 (140-1.61) 1.36(1.27-147)
Middle school 146 (1.30-1.63) 126(1.11-142)
Elementary school 1.40(1.21-1.61) 121 (1.04-141)
No formal education 1.61(1.14-2.27) 1.41 (1.00-1.99)
Neighborhood variance (SE) 0.014 (0.008) See below
Intraclass correlation (ICC)* 0.0042 See below
Explained variance (%) 576 See below
Occupation
Non-manual 1.00 (reference) 1.00 (reference)
Manual 1.36(1.26-147) 1.15(1.06-1.25)
Others 1.02(0.93-1.11) 092(0.83-1.01)
Neighborhood variance (SE) 0.027 (0.009) See below
Intraclass correlation (ICC)* 0.0081 See below
Explained variance (%) 182 See below
Neighborhood characteristics
LQ Level
>4,000 1.00 (reference) 1.00 (reference) 1.00 (reference)
2.000-3.999 1.09(091-1.31) 1.05 (0.87-1.25) 1.02(0.85-1.21)
1.000-1.999 1.23(1.03-147) 1.16 (0.97-1.39) 1.09(091-1.29)
0.500-0.999 1.22 (1.04-143) 1.13(096-1.32) 1.04 (0.89-1.21)
0.250-0499 1.30(1.11-1.53) 1.20(1.03-1.40) 1.08 (0.92-1.26)
<0.250 144 (1.24-1.68) 1.30(1.12-1.52) 1.13(097-1.32)
Neighborhood variance (SE) 0.023 (0.009) 0.018 (0.008) 0.010 (0:008)
Intraclass correlation (ICCy 0.0069 0.0054 0.003
Explained variance (%) 303 455 69.7

* Using age adjusted variance as reference (=0.033)
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Table 5. Muttileve! logistic regression showing odds ratios (and 95% confidence intervals) of smoking
by age, individual socioeconomic characteristics (income, education, and occupation), and
location quotients (LQ) level of power elites residence for the 19,982 women aged 25-64 and
residing in the 504 dong: the 2001 Seoul Health Indlicators Survey

FHYAYE) FA Rxo) FAe B

Age, income, and

Women Age-adjusted model LQincluded Full model
Individual characteristics
Household monthly income (10,000 Won)
301+ 1.00 (reference) 1.00 (reference) 1.00 (reference)
251-300 1.14(0.76-1.73) 117 (077-1.77) 1.15(0.76-1.74)
201-250 1.26 (0.87-1.81) 1.30 (0.90-1.87) 1.27(0.88-1.84)
151-200 1.36 (0.97-1.89) 1.39(099-1.95) 143(1.01-2.02)
101-150 2.11(1.53-292) 2.17(1.56-3.00) 2.19(1.57-3.05)
51-100 3.24(2.34-448) 3.31(2.38-4.60) 3.16(2.254.43)
0- 50 475(3366.72) 4.87(343-6.92) 5.39(3.75-1.76)
Neighborhood variance (SE) 0252 (0.063) See below See below
Intraclass correlation (ICC)* 00711 See below See below
Explained variance (%) 8.7 See below See below
Educational level
College or higher 1.00 (reference) 1.00 (reference)
High school 1.60(1.31-1.96) 1.54(1.24-191)
Middle school 1.70(1.28-2.27) 146 (1.07-1.98)
Elementary school 291(2.163.92) 236(1.71-3.26)
No formal education 4.15(2.65-6.51) 298 (1.864.78)
Neighborhood variance (SE) 0.266 (0.063) See below
Intraclass correlation (ICC)* 00748 See below
Explained variance (%) 36 See below
Occupation
Non-manual 1.00 (reference) 1.00 (reference)
Manual 0.81(0.62-1.04) 0.54(0.42-0.71)
Others 0.50(0.42-0.59) 040(0.34-0.48)
Neighborhood variance (SE) 0.263 (0.063) See below
Intraclass correlation (ICC)* 00740 See below
Explained variance (%) 47 See below
Neighborhood characteristics
LQ Level
=>4.000 1.00 (reference) 1.00 (reference) 1.00 (reference)
2.000-3.999 131 (0.79-2.17) 1.16 (0.70-1.92) 0.96 (0.58-1.59)
1.000-1.999 1.14 (0.69-1.89) 0.96 (0.58-1.59) 0.79 (048-1.31)
0.500-0.999 0.87(0.55-1.37) 069 (0.43-1.09) 0.54 (0.34-0.86)
02500499 0.92(0.59-1.44) 0.72(046-1.13) 0.56 (0.35-0.88)
<0.250 1.35(0.88-2.08) 098 (0.64-1.51) 0.74 (047-1.14)
Neighborhood variance (SE) 0255 (0.063) 0234(0.062) 0219 (0.061)
Intraclass correlation (ICCy 0.0719 0.0664 0.0624
Explained variance (%) 76 152 207

" Using age adjusted variance as reference (=0.276)
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AR 7 SIS 25644 AR Tl {LQ) level of power elites residence for both men and women aged 25-64: A single level
Ao M= B4 Azt da] el analysis of the 2001 Seoul Health Indicators Survey data

HL

A9 %"?‘, Z2E 9 ‘E—’H g A% 59 Men aged 25-64 Women aged 25-64
7\] = ‘:/_Lr] t& J}‘ ‘14 o E] E ?JX] 71"5[: 17:‘ Household monthly income (10,000 Won)
& . - o 0:] =300 1.00 (reference) 1.00 (reference)
H ﬁl}g} J‘:} ‘—A‘j O] A}E}X] O]:M- 250-299 1.16(1.03-1.31) 1.16(0.77-1.74)
ke dglE 0]x 7 [¢} )\]—O 200-249 1.11(1.00-1.24) 1.28 (0.88-1.85)
E]- J}T—] E] t] ]74]7“ } 4000 ] 150-199 1.21(1.09-1.34) 143 (1.02-2.02)
& 71Eor &, A E YA A 100-149 124(L11-138) 220(1.583.06)
2 50- 99 1.33(1.17-1.50) 3.16(226443)
T7]- 0.250 u]t‘r_} - %"] _‘g_o:] oﬂ EH?J‘ ﬂ?(]- 0- 49 146(1.24-1.72) 542(3.78-1.79)
H= 11308 &40 71548 139 AL Educational level
] . E’ R -4 1-0 c= 3‘72 © - College or higher 1.00 (reference) 1.00 (reference)
Fol= obdoiia|ut AR C R Fo5} High school 148 (137-159) 1,54 (1.24-191)
Lol _ Middle school 133 (L18-1.50) 147 (1.08-1.99)
X] %O E]- (95% CI=097-1. 32 1/\-1 '/] Elementary school 1.27 (1.10-148) 237(1.72-3.26)
.%’ _u,]-.r] Olal ‘7/] E 0‘:] Zl ]_'_7]— \%-_3_ E—% OCCLI]\II)(;uf(()mrmaJ education 1.53(1.08-2.16) 3.00(1.884.77)
(0.250—0.499&3'/]' 0.500-0.999%)01} }‘1 %?ﬂ Non-manual 1.00 (reference) 1.00 (reference)
- = o o Manual 1.20(1.10-1.30) 0.54(041-0.71)
94 EZ}H] 7]- 9‘0] E% %t OOL}E} = y‘ﬁq— Others 0.90(0.82-099) 040 (0.34-047)
DJ-_Q o g FAE0] 9 3} % ol Neighborhood characteristics (LQ level)
9/] & T o}z ] ]f Oﬂ YH ]—] >4.000 1.00 (reference) 1.00 (reference)
] 4 oy s FAMEST [21-31). 2000399 102 (0.86-121) 094 (061-146)
1.000-1.999 1.10(0.93-1.30) 0.78 (0.50-1.22)
5 [32], Ross 9% Taylor [33]= 4 A 0.500-0999 1.04(090-121) 054 (036-0381)
A7F ol _’0.‘_0:1 3t x l‘:- 0.250-0499 1.09 (0.94-1.26) 0.55(0.36-0.82)
ﬂ ]’ ]- 01] EH EH 01] ] ] © <0.250 1.16(1.01-1.34) 0.73 (0.50-1.08)
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