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Abstract

The purpose of this study is to understand how county-level characteristics and
township-level characteristics influence people’s health. The data came from the 2002
Taiwan Health Knowledge, Attitude, and Behavior Survey (KAP). Participants’
addresses were geocoded with the 2000 census data, the 2000 Taiwan family income
and expenditure survey, and other government-based statistics for measuring area
characteristics. A multi-stage cluster sampling method was used to select adults aged
over 15 for the survey. The final sample size is 26755 people living in 224 townships
and 23 counties. This study used multilevel modeling as the analytical method.

This study found that after controlling individual demographic factors, people
who lived in a county with higher population density increased the risk of getting
more chronic diseases. In addition, people who lived in the township with higher
income inequality, higher population density, and lower average income increased the
opportunities of having poor self-rated health. However, people who lived in the
township with higher dependency ratio decreased the risk of having functional
limitations. Regarding interaction effects, we found significant interactions between
individual socioeconomic status and county-level average income, township-level
average income, township-level percentages of aborigines, township-level availability

of physicians, township-level income inequality, and township-level social welfare



expenditures.

The findings of this study can inform the government of Taiwan to design

different interventions to address area influences on individual’s health according to

different geographical levels.

Keywords: County-level characteristics, Township-level characteristics, Multilevel

Analysis, Individual SES, Individual Health
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eeaiy: - B AR B E Py AEHNIRRE
Al ot F(%) Al v F (%) Li 2 F (%)
B 3,492 13.12 1,669 6.27 1,770 6.67
B ARk
e
74 1,663 12.19%* 907 6.99%* 802 5.89%%
L 1,829 14.11 762 5.58 968 7.49
£
20 K 94 4.18%* 1 0.04%* 137 6.10%%*
20 & 3 29 211 4.14 6 0.12 298 5.86
30 & 3 39 f 289 5.58 31 0.60 256 4.96
40 & 3 49 481 9.54 149 2.95 236 4.69
50 &3 59 576 17.32 301 9.05 183 5.52
60 & 3 69 765 26.46 535 18.50 252 8.76
70 12 b 1,076  38.06 646  22.84 408 14.53
7
AERF e A 2,523 12.73%* 1,190 6.00%* 1,294 6.55%%
g ERA 426 12.04 203 5.74 206 5.85
hg A 368 14.76 221 8.86 183 7.35
- NEREY 152 22.82 52 7.81 75 11.26
H 19  20.88 2 2.20 10 11.11
PAHFRE 1
o I A s 2,175 13.63%* 1,169 7.32%%* 929 5.84%x*
YAg N A B 152 16.45 70 7.58 71 7.73
#ig (R L ¥ 677  33.11 383 18.72 269 13.24
KRB A) 478 6.27 43 0.56 489 6.43
KT AR
- 2,167  27.55%* 1,137 14.45%* 760 9.71%*
| B R(ER)EZ BF 480 12.17 208 5.28 204 5.19
B2 528 6.49 209 2.57 452 5.57
B¢ 2(R)% 283 4.69 108 1.79 322 5.34
LR BEE)EZ 34 5.34 7 1.10 32 5.05
(PR E TN
LT T 1,168 18.82%* 490 7.89%* 587 9.51%*
-FAnT 1,158  23.74 588 12.04 451 9.26
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I
da Jm
M
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S
A
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I
Woogsp dmp s
o
I
- 9

B

.\_?‘x_.
5

AL 1
PALE R
B ARG

Al

Jor 2 T F
S
v
®

T3 A g
S
v

®

B A Tt

[

516
424
211

2,462
798
232

1,379
1,250
863

1,345
1,144
1,003

1,279
1,197
1,016

1,338
1,230
924

1,168
1,247
1,077

1,330
1,066
1,096

1,155
1,196
1,141

12.63
6.31
4.60

24 .34**
7.46
4.00

15.09%*
11.79
12.57

15.44%*
12.83
11.17

15.10**
12.83
11.54

12.15%*
14.43
13.05

12.10**
13.41
14.07

14.03%**
13.21
12.09

13.51
12.78
13.12

261
181
139

1,197
338
134

599
643
427

606
497
566

556
545
568

682
561
426

601
595
473

576
497
596

537
535
597

6.39
2.69
3.03

11.83%#*
3.16
2.31

6.55
6.06
6.22

6.95%*
5.57
6.30

6.56
5.84
6.45

6.19
6.58
6.02

6.22
6.40
6.18

6.08
6.16
6.58

6.28%*
5.71
6.86

226
313
182

946
562
262

592
755
423

603
617
550

581
612
577

845
533
392

611
630
529

572
620
578

558
618
594

5.54
4.67
3.98

9.40%**
5.26
4.53

6.50*
7.14
6.17

6.95%
6.95
6.14

6.89
6.57
6.56

7.70%**
6.26
5.57

6.35
6.79
6.94

6.07**
7.70
6.39

6.54
6.63
6.85

60



] %

FREGR Sk FHC

Jer 3 T %

i 808
¢ 1,474
% 1,210
T o A T r

e 1,072
¢ 1,004
% 1,416
Y

o 1,089
¢ 973
® 1,430
xR

o 1,580
¢ 1,145
% 767
Ja A A Tt

i 1,223
¢ 1,188
% 1,081
Fieed

G 1,037
¢ 950
% 1,505
AL g AR A

6" 1,294
¢ 1,216
® 982

10.58%*
13.08
15.71

16.88%*
12.98
11.31

17.77%*
11.91
11.62

12.13%*
14.06
14.11

15.31%*
11.44
13.13

14.38%*
12.7
12.62

13.82%
13.01
12.43

390
752
527

452
478
739

454
474
741

792
531
346

578
583
508

437
468
764

587
574
508

S.11%*
6.67
6.84

7.11%*
6.18
5.90

7.40%%*
5.80
6.02

6.08
6.52
6.36

7.23%%*
5.61
6.17

6.06
6.27
6.40

6.27
6.14
6.43

468
793
509

428
516
826

417
522
831

938
497
335

578
601
591

438
514
818

653
593
524

6.14*
7.05
6.64

6.77
6.69
6.61

6.84
6.40
6.77

7.22%%*
6.11
6.20

7.26%**
5.81
7.20

6.09
6.90
6.88

6.99
6.37
6.65

**+ 2 7, p<0.01 - *+ 2 ¥ 2, p<0.05 -

AL (iR BT B R AL A 3330 % 2 66.6" % A lich £z BAK o
(23 B Ri e E % 33.37% ~ 66.6" % A A FZ BAK o
CERELR = F] S R PR T FRAE(224 B RAT )Rl iE R 33.3% ~ 66.6%F A tliA = B A K o

b.EhD = F| 3 ket g
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2R - ¢%f«*@5ﬁ1‘w\%¥:imw Ry =k e B A G B ehR T2 25 B
fimith 7 i BpAER KT A
Bt - i R #i = Bt - i S #i = o3t - i R Hi =
;rw—r’% T F]+
fer 3 T F 0.972 0.971 0.900 0.922 0.919%* 0.936 0.951 0.948 0.973
(Gini*100) (0.896,1.054) (0.910,1.035) (0.886,0.913) (0.844,1.007) (0.853,0.991) (0.866,1.012) (0.871,1.038) (0.877,1.025) (0.870,1.088)
T i A & T 0.981%* 0.990 0.995 0.981%* 0.992 0.992 0.989 0.993 0.989
(F =) (0.967,0.995) (0.978,1.001) (0.969,1.021) (0.965,0.996) (0.978,1.005) (0.978,1.006) (0.974,1.005) (0.979,1.006) (0.970,1.010)
AT RER(E AT 1.007 1.005 1.005 1.013%* 1.011%%* 1.009%* 1.004 1.003 1.003
S o) (0.997,1.016) (0.997,1.012) (0.988,1.022) (1.003,1.023) (1.002,1.019) (1.001,1.018) (0.994,1.013) (0.994,1.011) (0.991,1.016)
30 (%) 1.019 0.998 0.996 1.047 1.012 1.007 0.949%* 0.946%* 0.946
F A0 (0.976,1.064) (0.964,1.033) (0.919,1.079) (0.999,1.098) (0.972,1.054) (0.966,1.049) (0.907,0.994) (0.908,0.985) (0.893,1.003)
RS LT (%) 1.009 1.004 1.016 1.009 1.008 1.006 1.013 1.008 1.007
S ] " (0.994,1.024)  (0.99,1.016) (0.989,1.044) (0.994,1.025) (0.995,1.022) (0.992,1.020) (0.997,1.029) (0.994,1.022) (0.988,1.027)
Fo(iz/=g 0.992 0.990 0.987 1.000 0.998 0.998 0.988 0.987 0.976
%) (0.959,1.025) (0.964,1.017) (0.928,1.049) (0.964,1.037) (0.968,1.030) (0.966,1.049) (0.953,1.025) (0.955,1.019) (0.932,1.023)
AL g AR At 1.009 1.008 1.000 0.995 0.990 0.996 1.020 1.017 1.011

% (%)
R T

E

(0.971,1.048)

(0.977,1.039)

1.043%*
(1.040,1.045)

0.979
(0.906,1.059)

0.727%*
(0.649,0.815)

(0.993,1.007)

1.037%*
(1.034,1.039)

1.072
(0.990,1.161)

0.660%*
(0.588,0.740)

(0.954,1.038)
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(0.955,1.026)

1.073%*
(1.070,1.077)

0.792%*
(0.721,0.870)

0.849*
(0.744,0.968)

(0.960,1.033)

1.073%*
(1.069,1.076)

0.792%*
(0.721,0.870)

0.846*
(0.741,0.966)

(0.978,1.063)

(0.980,1.055)

1.018%*
(1.015,1.021)

0.823%x*
(0.745,0.909)

0.819%*
(0.710,0.945)

(0.958,1.067)

1.017%*
(1.014,1.020)

0.837%*
(0.757,0.926)

0.811%*
(0.702,0.936)



r (0.723,0.846)

- ~ = | 0.411**
SRR

B AL B | (0.372,0.454)

P I

XA B b i

LY RN

N OXGEIE B

Ar’%}i

AL T

A

AL T

BA

AL

v

AL T

g AR L D

WG

0.798%
(0.738,0.864)

0.933
(0.006,142.7)

1.009
(0.872,1.167)

1.027*
(1.001,1.055)

0.991
(0.976,1.007)

0.959
(0.886,1.038)

1.015
(0.987,1.043)

0.983
(0.924,1.046)

0.996
(0.928,1.070)

1.411%* 1.409%*
(1.278,1.557) (1.276,1.555)

0.629%* 2.654
(0.554,0.714)  (0.060,117.0)

0.927
(0.837,1.027)

0.999
(0.981,1.018)

1.007
(0.996,1.019)

1.021
(0.962,1.084)

1.012
(0.994,1.031)

0.995
(0.952,1.040)

0.967
(0.905,1.032)

B4
0.578%* 0.583%
(0.524,0.639) (0.527,0.644)

0.734%* 5.538
(0.655,0.824) (0.050,611.2)

1.056
(0.918,1.215)

0.997
(0.973,1.021)

1.000
(0.986,1.015)

0.936
(0.873,1.003)

0.994
(0.970,1.019)

0.968
(0.913,1.026)

1.001
(0.935,1.071)

*p<0.05 - **p<0.01
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2R N~ B R R AR R e B A R e Th2 2 Bt
fimith 2 i B paEn kit R
st - st = s = ezt - st = st = st - st = st =
FRELR X F]+
fer 2 T E 1.011%* 1.005%* 1.006%* 1.010%* 1.004 1.003 1.004 1.001 1.004
(CRV*100) (1.007,1.015) (1.001,1.010) (1.001,1.010) (1.005,1.015) (0.998,1.009) (0.997,1.008) (0.997,1.010) (0.995,1.007) (0.997,1.010)
T A E T 0.989%* 0.993* 0.991** 0.996 1.002 1.000 0.998 1.000 1.001
(§ =) (0.983,0.994) (0.988,0.999) (0.984,0.997) (0.990,1.002) (0.995,1.008) (0.993,1.008) (0.990,1.007) (0.992,1.009) (0.992,1.010)
AT AR AT 1.001%* 1.001%* 1.001%* 1.002%* 1.001%* 1.001%* 1.000 1.000 0.999
S 21) (1.000,1.002) (1.000,1.002) (1.000,1.002) (1.000,1.003) (1.000,1.003) (1.000,1.003) (0.999,1.002) (0.998,1.002) (0.997,1.001)
BE (%) 1.022% 1.005 1.003 1.027%* 0.998 0.996 0.980 0.974 0.970%*
‘ ° (1.005,1.040) (0.988,1.023) (0.985,1.022) (1.007,1.048) (0.977,1.019) (0.975,1.019) (0.956,1.006) (0.949,0.999) (0.944,0.996)
RS LT (%) 1.000 0.998 0.998 0.995 0.995 0.992 1.006 1.005 1.005
. ] " (0.994,1.006) (0.992,1.004) (0.991,1.004) (0.987,1.003) (0.986,1.003) (0.983,1.000) (0.998,1.015) (0.996,1.014) (0.996,1.014)
Fo#(/= g 1.004* 1.003 1.003 1.002 1.001 0.998 1.000 1.000 0.999
%) (1.000,1.008)  (0.999,1.007) (0.999,1.008) (0.997,1.007) (0.996,1.006) (0.992,1.004) (0.994,1.007) (0.993,1.006) (0.992,1.006)
A g Am L A 0.998 0.998 1.004 1.005 1.005 1.004 0.998 0.998 1.007

(%)
4 K % TS

ER

(0.988,1.008)

(0.988,1.088)

1.043%*
(1.040,1.045)

0.977
(0.903,1.056)

0.727%*
(0.647,0.816)

(0.989,1.011)

1.0427%
(1.040,1.045)

0.979
(0.906,1.058)

0.728%*
(0.649,0.817)

(0.994,1.017)
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(0.993,1.018)

1.073%*
(1.070,1.077)

0.796%*
(0.725,0.874)

0.827%*
(0.724,0.945)

(0.992,1.017)

1.073%*
(1.070,1.077)

0.796%*
(0.724,0.874)

0.820%*
(0.716,0.938)

(0.983,1.013)

(0.983,1.014)

1.019%*
(1.016,1,021)

0.834%*
(0.756,0.919)

0.830*
(0.720,0.957)

(0.991,1.023)

1.019%*
(1.016,1.023)

0.836%*
(0.759,0.921)

0.831%
(0.721,0.958)



c % 0.778%*
e (0.719,0.842)
[

o 0.415%*
AR

B AL B (0.375,0.458)

Jer 3 T X

XAd S b 1

T ER A E T

S T B S
» Xﬁi,.q_i* 1

Ar%)ﬁ

XAL ST

0.776**
(0.718,0.840)

0.281%*
(0.064,1.227)

0.998
(0.990,1.005)

1.008*
(1.000,1.016)

0.999
(0.997,1.001)

1.002
(0.976,1.029)

1.000
(0.988,1.012)

0.999
(0.993,1.005)

0.989
(0.972,1.005)

1.411%*

1.407%*

(1.279,1.556) (1.275,1.553)

0.604**

0.188

(0.532,0.686) (0.027,1.309)

1.006
(0.996,1.016)

1.005
(0.996,1.015)

0.999
(0.997,1.001)

0.995
(0.962,1.029)

1.018*
(1.003,1.033)

1.011%*
(1.004,1.018)

1.002
(0.982,1.023)

0.574%*
(0.521,0.633)

0.723%*
(0.646,0.809)

4
0.572%*
(0.519,0.630)

1.841
(0.331,10.23)

0.990*
(0.981,0.999)

0.999
(0.990,1.009)

1.000
(0.998,1.003)

1.005
(0.974,1.036)

0.994
(0.981,1.008)

1.002
(0.994,1.009)

0.974*
(0.956,0.993)

#p<0.05 ° ** p<0.01 -
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