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Problem with obesity

Major worldwide health problem.

o The wide-ranging health effects of obesity,
Including increased risk of type-2 diabetes,
cardiovascular disease, and various cancers

Well-defined social determinants of obesity

o Individual Characteristics

Such as, education, gender, age, diet, life-style, and
socioeconomic status ...



Social Epidemiology of Obesity
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'What Causes Obesity Epidemics

Social Determinates Health Outcome: Obesity

Social-Behavioral Components :

Individual Characteristics
(such as, education, diet, Iife-style\A
socioeconomic status...)

Individual

Behavior /

-------------------------------------------------------------------------------------------------

: Contextual Effects :

: “Obesogenic” (obesity promoting) Neighborhood
(Concentrated disadvantaged areas or
High-income clusters...)




‘ Rationale

= contextual effects DO exist in human society.

o By measuring spatial dependency
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‘ Research Aim

= AIM: Identifying the effects of area-level
context on obesity in Taiwan from 2001-2005.
= Why we are interested in contextual effects?

o ldentifying specific “obesogenic” (obesity
promoting) “AREAS”".
o Spatial targeting of health interventions
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Data Source

2001, 2005 Social Development Survey
on Health and Safety (SHDSH)

o A representative sample



Data Source

We have a total of ...

a0 27,593 (2001); 25,985 (2005) adults aged 20-64
yrs. Students, people sick for a long time were
excluded.

o Within 262 townships(2001); 266 townships(2005)

o No significant differences between two samples.



1S
Health Outcome:

Multilevel Analys

‘ Method
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‘ Methods _Multilevel Modeling

Level 2: Neighborhood Variables
(Socioeconomic Clusters)

: Spatial HighEincemenen=aberioinalifclusters
Autocorrelation : [EeWARCEIMERGNFAeHGINaNCIUSTERS

: Model L owEncome aberoinal clusiers

I INO WA RCOmEeG)ElCIUSTESS

Level 1;

(adjusted)l (unadjusted)

Individual Variables

Socioeconomic
position

______________________________________ .|
weight (kg)

ICHSN Dependent Variable:
Personal Health Outcome (BMI)

BMI =




Results of Spatial Autocorrelation Model

Household Income Socioeconomic Clusters Aboriginal Areas
In 2005

B High Income Clusters O Non-aboriginal township
B Aboriginal township

B Low Income Clusters

10 - 70

70 - 100

100 - 120
B 1z0 - 170
B 170 - 240
B 290 - 360
B o0 - 640




Results: Spatial Patterns of Area-based
Socioeconomic Status, 2001-2005

-2001-

B High Income Clusters
B Low Income Clusters

-2005-

B High Income Clusters
B Low Income Clusters




Results of Multilevel Analysis

Year 2001 Year 2005
Unadjusted Adjusied Unadjusted Adjusted
p SE B SE p SE p SE
v
Intercepts (GO0) 232,896 0044 | 17625 0352 || 23639 0040 | 20360 0asz
Meighhorhood-level variahles 12
Sorcioeconomic ClastersBwtiighhighor low:low income
“haster] fererannaeaes . pmeenreennnans
High-income non-abariginal chasters nma’* 0.061 0.078 ao7s | 17 ames | o ooes
Low-income non-shoriginal clusters 0290"" :0.345 0.052 0155 [ 0463 10173 'l']'.é'sli#""ri 0.172
Low-income aboriginal clusters 0.619* 0.132 0.423 = 0342 [ 1425" 50.352 s1222" ?nsuj
Mot low-income ahotiginal chasters 0553"" 0152 'ﬁl’ié's'il"gi 0150 |f 0582° 50_254 0.452 En_zm

Year 2001:

The effects of MOST SES clusters on BMI

can be explained by individual factors

Year 2005:

The effects of SES clusters
can NOT be explained by individual factors

d._ : t




Where are those significant SES clusters from
2001-20057

(2005)

® Not low-income aboriginal clusters
B Low-income non-aboriginal clusters
B Low-income aboriginal clusters




Spatial Spillover Effects of Obesity

(due to neighborhood interactions)

Dependent Variable:

Personal Health weight, (kg)
Outcome (BMI) |Sasiwswerme)

Individual Variables

Socioeconomic
position

Spatial Lagged
Effects ?

Multilevel Neighborhood-specific Residuals




Spatial LLag Model

W: spatial weight matrix
o Y: Model Residuals
o X: Aboriginal Area (binary)

Spatial Lagged Effects

o If o Is statistically significant, it implies that the
neighbors of Y DO affect the value of Y.

o Evidence of Global Contextual Effects



Result of Adjusted-ecological Approach

(after controlling individual variations )

Year 2001

Year 2005

Coefficient Asympioti-stat z-prohahiliiy

Coefficient Asympioii-siat  z-probabiliiy

Z otstant -0.00%

Aborigna Township 0.097

apatial lag (tho) 0.031

1676

0.429

-0.044 -1.7%1 0.074

H#P<0.1, *P<0.035, **p<0.01

Contextual Effects




Conclusion

Area-based inequality of health risk.
ldentifying specific “obesogenic” (obesity
promoting) “AREAS”.

Individual neighborhoods are embedded in large
socioeconomic clusters.

Spill-over effect for area-based obesity risk

Proposing an adjusted-ecological approach for
spatial dependence.



