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ABSTRACT

Objective: The purpose of this study is to assess the effects of individual 

socioeconomic status, county-level variables, and cross-level effects in a sample of 

diabetes patients aged 20-64 in Taiwan.

Methods: Data on individual-level characteristics, health behavior variables, 

socioeconomic status and health related quality of life (SF-36) were obtained from 

National Health Interview Survey in 2005 (2005 NHIS). Individual characteristics were 

included sex, age, and marital status; health behavior variables were including smoking, 

drinking, betel nut and sports; and individual socioeconomic status was measured by 

employment, education attainment, and household income per month. One of 

county-level variables was derived from the Important Indicators of County on the 

website of Directorate-General of Budget, Accounting and Statistics, Executive Yuan, 

and was calculated for each county using principal component of the proportion of 

residents by the three indicators: (1) unemployed, (2) education less than high school, 

and (3) living below poverty line; the other two county-level variables, index of 

concentration at the extremes of income and education, were also calculated from 2005 

NHIS. Multilevel models including random coefficient model and intercept-as-outcome,

were used in the analyses.
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Results: We excluded missing data on individual information and the remaining 

study sample included 539 DM patients nested within 23 counties. Individual 

socioeconomic status such as unemployment and low household income status were 

related to most of domains of SF36 measures. County-level variables were negatively 

related to physical-related health but positively related to mental-related health.

Conclusion: Different individual-level and county-level variables were related to 

physical-related health and mental-related health.

Key Word: 

individual socioeconomic status, neighborhood contextual effect, index of

concentration at the extremes (ICE), health-related quality of life, SF-36, diabetes 

patients, multilevel analysis
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(SF-36)

t

SF-36

ICE ICE

(SF-36)

539 4-1-1

240 45% 299 55%

53 50~59 251 47% 20~29

7 1% 30~39 25 5% 40~49

134 25% 60~64 122 23%

415 77% (
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) 124 23%

539 4-1-1

365 68% 174

32% 351 65% 188

35% 457 85%

82 15%

241 45% 298 55%

539 4-1-1

279 52%

260 48%

284 53% 186 35%

69 13% 218

197 37%

124 23%

4-1-2 23

(

/ )
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-2.196 -1.115 -0.937

2.172 1.567 1.523

ICE (index of concentration at the extremes)

ICE 0.017 0.145 0.171

ICE 0.438 0.435

0.429

ICE (index of concentration at the extremes)

ICE 0.052 0.073 0.092

ICE

0.365 0.351 0.313

(SF-36)

SF-36

4-1-3 539

(PCS) 49.95 9.22

(MCS) 49.50 10.03 (PF) 85.13

22.76 50.91 9.55

(RP) 72.91 40.49 48.58

11.45 (BP) 78.40 23.86

53.50 10.22 (GH) 56.04

22.97 43.42 10.76 (VT)

63.53 21.30 53.09 10.08 (SF)
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85.13 20.15 50.68 8.75

(RE) 79.59 36.81

48.89 11.63 (MH) 72.82

19.71 48.64 11.20 SF-36

4-1-3(a) 4-1-3(b)
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4-1-1

(%)
539 100

240 45
299 55

(52.73+/-8.14) 20~29 7 1
30~39 25 5
40~49 134 25
50~59 251 47
60~64 122 23

415 77
124 23

365 68
174 32

351 65
188 35

457 85
82 15

241 45
298 55

279 52
260 48

69 13
284 53
186 35

197 37
218 40
124 23
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(Hierarchical Linear Modeling, HLM)

(SF-36)

(level 1) (level 2)

HLM 6.02

(SF-36)

(null model)

SF-36

intra-class 

correlation (ICC) 4-3-1 SF-36

( ) (p<0.05) ICC 1.79% ~ 

7.15% SF-36 1.79% ~ 7.15%

(p<0.05)

(random coefficient regression model)

SF-36

(p<0.05) Model 1 Model 2

Model 1 Model 2

SF-36

SF-36
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( ) (PCS)

4-3-2 Model 1

( =2.36 se=0.86 p<0.05)

SF-36 ( =-0.20 se=0.04 p<0.001) 66.76

15.64%

5.74 (p<0.001)

Model 2

(p<0.05) (p<0.05)

SF-36

( =-4.40 se=0.89 p<0.001)

( =-2.21 se=0.87 p<0.05)

53.89 Model 1 19.28% 3.74

(p<0.05)

( ) (MCS)

4-3-3 Model 1

SF-36 ( =2.31 se=1.09 p<0.05)

( =-2.98 se=0.74 p<0.01)

( =-2.28 se=1.08 p<0.05)

( =2.49 se=0.93 p<0.05) 88.32

9.73%

5.03 (p<0.01)

Model 2

(p<0.01) (p<0.05)
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SF-36 ( =-2.24 se=0.80 p<0.05)

( =-1.79 se=0.87 p<0.05) (

=-3.92 se=1.13 p<0.01) 79.17

Model 1 10.36% 3.66

(p<0.01)

( ) (PF) 

4-3-4 Model 1

( =-0.22 se=0.04 p<0.001)

( =2.77 se=0.91 p<0.01)

( =2.71 se=1.04 p<0.05) 74.86

15.43%

3.17 (p<0.05)

Model 2

(p<0.001) (p<0.01)

( =-5.09 se=0.97 p<0.001)

( =-1.95 se=0.93 p<0.05) 59.68

Model 1 20.23% 1.89

(p<0.1)
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( ) (RP)

4-3-5 Model 1

( =-0.12 se=0.05 p<0.05)

109.83

13.44% 6.57

(p<0.01)

Model 2

(p<0.05)

( =-5.22 se=1.20

p<0.001) 88.83 Model 1 19.12%

3.19 (p<0.1)

( ) (BP)

4-3-6 Model 1

( =3.71 se=0.94 p<0.01)

( =-0.17 se=0.05 p<0.01) 83.35

14.78%

5.24 (p<0.001)

Model 2

(p<0.05)

( =-2.89 se=0.81 p<0.01)

( =-4.04 se=0.83 p<0.001)

69.92 Model 1 16.12%
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4.65 (p<0.01)

( ) (GH)

4-3-7 Model 1

( =2.95 se=0.93 p<0.01)

( =-0.11 se=0.05 p<0.05)

( =3.06 se=0.96 p<0.01) 97.59

10.25%

5.80 (p<0.001)

Model 2

(p<0.01)

( =-3.16

se=0.93 p<0.01) ( =-4.61

se=1.05 p<0.001) 83.97 Model 1

13.96% 4.33

(p<0.05)

( ) (VT)

4-3-8 Model 1

( =4.16 se=1.10 p<0.01)

( =3.16 se=1.09 p<0.01) 83.65

13.54%

5.07 (p<0.01)
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Model 2 (p<0.05) (p<0.01)

( =-2.66 se=0.91

p<0.001) ( =-4.38

se=0.85 p<0.001) 73.03 Model 1

12.70% 3.81

(p<0.05)

( ) (SF)

4-3-9 Model 1

( =2.89 se=0.81 p<0.01)

( =2.49 se=0.80 p<0.01) 66.00

8.01%

6.18 (p<0.001)

Model 2

(p<0.01)

( =-2.40 se=0.75 p<0.01)

( =-3.64 se=1.21 p<0.01)

54.95 Model 1 16.74%

4.73 (p<0.01)
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( ) (RE)

4-3-10 Model 1

( =-2.79 se=1.25 p<0.05) ( =2.75

se=1.13 p<0.05) 125.04

6.10% 5.01

(p<0.01)

Model 2 (p<0.05)

(p<0.01)

( =-4. 

04 se=1.18 p<0.001) (

=-3.11 se=1.29 p<0.05) 111.04 Model 

1 11.19% 2.29

(p<0.1)

( ) (MH)

4-3-11 Model 1

( =4.60 se=1.18 p<0.01)

( =-2.69 se=1.10 p<0.05)

( =-3.16 se=1.31 p<0.05)

( =3.63 se=1.10 p<0.01) 102.41

16.48%

5.19 (p<0.01)
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Model 2

(p<0.01) (p<0.1) (p<0.01)

( =-2.87 se=0.87 p<0.01)

( =-4.82 se=1.75 p<0.05)

( =-4.06 se=1.34 p<0.01)

91.55 Model 1 10.61%

2.95 (p<0.05)

(intercepts-as-outcomes model)

(PCS) (MCS) (BP) 

(VT) (SF) (MH)

SF-36

SF-36 SF-36

ICE ICE

Model 3a Model 4a Model 5a

( )
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( ) (PCS)

4-3-2 Model 3a Model 4a Model 5a

( =-1.59 se=0.45 p<0.01) ICE ( =-13.91

se=3.79 p<0.01) ICE ( =-8.06 se=3.67 p<0.05)

2.12 2.11 2.65 Model 2

43.32% 43.64% 29.14%

( ) (MCS)

4-3-3 Model 3a Model 5a

( =1.06 se=0.39 p<0.05) ICE ( =6.84 se=3.30 p<0.05)

ICE (p<0.05)

3.22 3.65 Model 2 11.95%

0.33% (p<0.01)

( ) (BP)

4-3-6 Model 3a Model 4a Model 5a

( =-0.89 se=0.39 p<0.01) ICE ( =-11.58

se=3.15 p<0.01) ICE ( =-8.52 se=3.30 p<0.05)

3.88 3.92 3.54 Model 2
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16.48% 15.75% 23.79%

(p<0.05)

( ) (MH)

4-3-11 Model 3a Model 5a

( =0.85 se=0.34 p<0.05) ICE ( =8.75 se=3.55 p<0.05)

ICE (p<0.05)

2.31 2.12 Model 2 21.60%

8.15% (p<0.05)

SF-36

SF-36

(MH)

(RP)

(PCS) (MCS) (BP) (MH)

ICE ICE

(PCS) (BP)

(SF-36)

4-3-12
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4-3-4 (PF)

Model 1 Model 2

50.78 *** 0.49 51.06 *** 0.39

( : )
1.60 0.86 -1.10 0.82

( : )
-0.40 1.21 -0.02 1.16

-0.22 *** 0.04 -0.10 0.05

( : )
0.32 0.82 -0.48 0.60

( : )
-0.18 0.77 0.27 0.99

( : )
2.77 ** 0.91 3.73 *** 0.88

( : )
2.71 * 1.04 2.46 ** 0.80

( : )
-5.09 *** 0.97

( : )
0.12 0.84

-1.97 1.94
( : )

1.05 0.64
-1.95 * 0.93

Level 2 (u0j) 3.17 * 1.89
Level 1 (rij) 74.82 59.68
R2 15.43% 20.23%
Conditional Intra-class correltion 4.06% 3.07%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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4-3-5 (RP)

Model 1 Model 2

48.45 *** 0.71 48.96 *** 0.53

( : )
1.76 1.13 -0.09 1.11

( : )
-1.97 1.63 -1.19 1.34

-0.12 * 0.05 -0.01 0.05

( : )
0.04 0.97 -1.23 0.84

( : )
-0.42 1.37 0.28 1.30

( : )
2.35 1.32 3.38 * 1.39

( : )
1.07 1.24 1.46 1.03

( : )
-5.22 *** 1.20

( : )
-1.08 1.07
0.16 2.01

( : )
1.46 1.16

-1.97 1.42
Level 2 (u0j) 6.57 ** 3.19
Level 1 (rij) 109.83 88.83
R2 13.44% 19.12%
Conditional Intra-class correltion 5.65% 3.47%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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4-3-7 (GH)

Model 1 Model 2

43.23 *** 0.65 43.43 *** 0.58

( : )
2.95 ** 0.93 0.95 0.96

( : )
-1.61 1.37 -0.95 1.31

-0.11 * 0.05 0.00 0.06

( : )
1.34 0.73 0.29 0.62

( : )
-1.96 1.23 -1.14 1.12

( : )
-0.62 1.44 0.56 1.42

( : )
3.06 ** 0.96 2.43 ** 0.78

( : )
-3.16 ** 0.93

( : )
-0.09 0.92
-1.80 1.30

( : )
-1.37 1.30
-4.61 *** 1.05

Level 2 (u0j) 5.80 *** 4.33
Level 1 (rij) 97.59 83.97
R2 10.25% 13.96%
Conditional Intra-class correltion 5.61% 4.90%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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4-3-8 (VT)

Model 1 Model 2

53.06 *** 0.61 53.10 *** 0.53

( : )
4.16 ** 1.10 2.39 * 1.15

( : )
-1.63 0.98 -1.16 0.94

-0.09 0.05 0.03 0.06

( : )
-0.32 0.84 -1.30 0.66

( : )
-1.35 1.08 -0.30 1.15

( : )
-0.95 1.33 -0.50 1.16

( : )
3.16 ** 1.09 3.05 ** 0.90

( : )
-2.66 ** 0.91

( : )
-0.23 0.85
-3.02 1.74

( : )
-1.52 0.83
-4.38 *** 0.85

Level 2 (u0j) 5.07 ** 3.81 *

Level 1 (rij) 83.65 73.03
R2 13.54% 12.70%
Conditional Intra-class correltion 5.72% 4.96%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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4-3-9 (SF)

Model 1 Model 2

50.66 *** 0.62 50.91 *** 0.55

( : )
1.06 0.92 -0.10 0.98

( : )
-0.97 0.68 -0.53 0.65

-0.01 0.05 0.02 0.05

( : )
0.47 0.61 0.04 0.62

( : )
-1.54 0.91 -1.17 0.78

( : )
2.89 ** 0.81 3.50 ** 0.92

( : )
2.49 ** 0.80 2.35 ** 0.76

( : )
-2.40 ** 0.75

( : )
1.47 0.85
0.66 1.37

( : )
-1.06 0.92
-3.64 ** 1.21

Level 2 (u0j) 6.18 *** 4.73 **

Level 1 (rij) 66.00 54.95
R2 8.01% 16.74%
Conditional Intra-class correltion 8.56% 7.92%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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4-3-10 (RE)

Model 1 Model 2

48.81 *** 0.66 49.00 *** 0.52

( : )
-0.08 1.00 -1.59 1.14

( : )
-2.79 * 1.25 -2.66 * 1.06

-0.06 0.05 0.00 0.05

( : )
1.35 1.15 0.72 1.16

( : )
-1.29 1.15 -0.88 1.18

( : )
2.75 * 1.13 3.30 ** 1.15

( : )
0.50 0.80 0.74 0.70

( : )
-4.04 ** 1.18

( : )
1.14 1.17
0.39 1.65

( : )
-1.58 1.07
-3.11 * 1.29

Level 2 (u0j) 5.01 ** 2.29
Level 1 (rij) 125.04 111.04
R2 6.10% 11.19%
Conditional Intra-class correltion 3.85% 2.02%

*** p<0.001 ** p<0.01 * p<0.05 Model 3a, 3b, 
4a, 4b, 5a, 5b
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(SF-36)

SF-36

SF-36

( ) (SF-36)

SF-36

(PCS) 49.9 (MCS) 49.50

(PF) 45.49
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(RP) 48.58 (BP) 53.50 (GH)

43.42 (VT) 53.09 (SF) 50.68

(RE) 48.89 (MH) 48.64

1998 SF-36 (

50 ) (PCS) (MCS)

(SF) (BP) (VT)

(PF) (RP)

(GH) (RE) (MH)

(GH) (PF)

SF-36 (2008)

2001 SF-36

(Camacho et al., 2002; Hervas et al., 2007; Jiang et al., 

2009)

(2008) 91

SF-36

20 64

SF-36 65

( )

(SF-36)
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( Model 2)

SF-36

1 (PCS) (MCS)

(PF) (RP) (BP)

(GH) (VT) (SF)

(RE) (MH)

SF-36

2 (MH)

3 (RP)

(PCS) (MCS)

(PF) (BP) (GH) (VT)

(SF) (RE) (MH)

(MCS)

SF-36

(SF-36)
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( )

(SF-36)

( Model 3a 4a 5a)

(PCS) (MCS) (BP) (MH)

SF-36

ICE ICE

1 (PCS) (BP)

(MCS) (MH)

SF-36

SF-36

2 ICE (PCS) (BP)

(MCS) (MH)

( ) SF-36

SF-36

3 ICE (PCS) (BP)

(MCS) (MH)

( ) SF-36

SF-36

SF-36

(SF-36)
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SF-36

( )

(SF-36)

( Model 2)

SF-36

SF-36

SF-36 1.79% ~ 7.15%

(p<0.05)

SF-36

( ) (SF-36)

(Marmot, 1991; Winkleby, 1992; Adler et al., 2002)

SF-36

(MH)
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Everson (2002)

(2008) 91

SF-36 SF-36

(MH)

(2004)

(WHOQOL-BREF)

Quercioli (2009)

(SF-36)

(2005) (WHOQOL-BREF)

( )

ICE

ICE (PCS) (BP)

(p<0.05)

(PCS) (BP)

(MCS) (MH)

ICE (p<0.05)
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(MCS) (MH)

Wainwright (2004)

(SF-36)

Adams (2009) Collector’s District (CD)

(SF-36)

(p=0.015) (p=0.059) Myint (2009)

SF-36

Skapinakis (2005) SF-36

4-1-2 (Pearson Correlation)

ICE ICE (

r>0.75 p<0.01)

( 5-1-1)

SF-36
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SF-36

SF-36
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5-1-1 ( )

ICE ICE

1

2

3

4

5

ICE
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2005

(secondary data analysis)

(cross-sectional study)

(longitudinal study)

2005 NHIS 539

(

) ( )



 

117
 

( )

(SF-36)

( )

ICE

ICE 2005 NHIS
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(SF-36)

(SF-36)

(SF-36)

(SF-36)

(Wainwright et al., 2004)

(SF-36)

(SF-36)



 

119
 

(SF-36)

(SF-36)
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2005

(SF-36)

(SF-36)

(SF-36) (PCS) (BP) (MCS)

(MH) (

/

) ICE ( ) ICE ( )

(PCS BP) (SF-36)

(MCS MH) (SF-36)

SF-36
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