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Background

Exact causal pathways between race, poverty and
health remain unclear

Health disparities have been linked with:
Availability, organization and utilization of resources
Community culture and physical environment

Individual stressors, coping mechanisms and
behaviors

Birth outcomes are considered one of the most
sensitive health indicators

Individual factors have been the primary focus, to
date.
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Research Questions

1. What is the coocurrence and spatial distribution
of race, poverty and birth outcomes within a
single county across urban and rural areas?

2. What Is the relative strength of race and poverty,
at the individual and the community-level, to
predict birth outcomes?



Methods

Secondary Data Analysis
* Individual-level: 2010 birth certificate data
o« Community-level: 2010 U.S. Census data (census tracts)

Kalamazoo County, Michigan, U.S.
» Census tract shapefile downloaded from Michigan Geographic Data
Library ( )

ArcGIS 10.0
* (Geo-coded individual-level birth records using maternal address
* Then linked to census tract data through a spatial join
» Generated maps illustrating interrelationship of race, poverty and health

Analysis
o Spatial: Bayesian Spatial Modelling with Conditional Autoregressive
Priors (using R package)
» Linear Regression: Hierarchical Modelling (using SPSS v21)
» Significance: Two-sided, significance level set at p<.05


http://www.mcgi.state.mi.us/mgdl/

Study Populatio

nsS

INDIVIDUAL-LEVEL COMMUNITY-LEVEL

|
3,119 Infants Born
97 3,022
Multiples Singletons
151 2,871
Not White Maternal
or Black Race White
or Black 57 Census Tracts

!

Hierarchical Database

N=2.861 Births.......... nested within.......

... N=57 Census Tracts




Kalamazoo Compared to State & Nation

Kalamazoo
County Births, Michigan National
2010 Births Births
(3,119) (114,531)* (3,999,386)**
% % %
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- . Prevalence of Low Birth Weight Infants,
M ap p N g L BW Kalamazoo County Ml Census Tracts,
2010

Percent of Births
that are LBW
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Poverty - Individual
(n=2,861)

In Poverty

47.7%
(1,363)




Poverty & Race - Individual
(n=2,861)

In Poverty Black Race

47.7% 19.2%
(1,363) (550)




Poverty & Race - Individual
(n=2,861)

L Black & Poor



M ap p | N g L BW Prevalence of Low Birth Weight Infants,
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Hierarchical Linear Modelling of
Individual Birth Weight

Null
Intercept 3,330
Fixed Effects: | CT-High Black
Community CT-High Poverty
Fixed Effects: |Indiv — Black Race
Individual Indiv - Poverty
Random Commun variance @
Effects Individual variance | 359,137**
Model Fit AIC 44,733




HLM — Adding Community Predictors

Null Model 1
Intercept 3,330 3,216—
Fixed Effects: | CT-High Black -114**
Community CT-High Poverty Q—33 )
Fixed Effects: [Indiv — Black Race
Individual Indiv - Poverty
Random Commun variance 3,400 911
Effects Individual variance | 359,137** | 358,555**
Model Fit AIC 44,733 44,694




HLM — Adding Individual Race to Community Race

Null Model 1 Model 2
Intercept 3,330 3,216 3,100 |
Fixed Effects: | CT-High Black -114** | /7 -64** :
Community CT-High Poverty -33
Fixed Effects: |Indiv — Black Race -222**
Individual Indiv - Poverty
Random Commun variance 3,400 911 0
Effects Individual variance | 359,137** | 358,555** | 352,786**
Model Fit AlIC 44,733 44,694 44,641

No conv.




HLM — Adding Individual Poverty

Null Model 1 Model 2 | Model 3
Intercept 3,330 3,216 3,100 3,184
Fixed Effects: | CT-High Black -114** -64** -73**
Community CT-High Poverty -33 /
Fixed Effects: |Indiv — Black Race -222** \
Individual Indiv - Poverty N -167**
Random Commun variance 3,400 911 0
Effects Individual variance | 359,137** | 358,555** | 352,786** | 353,487**
Model Fit AlIC 44,733 44,694 44,641 |44,601

No conv. | No conv.




HLM — Adding Both Individual Race & Poverty

Null Model 1 Model 2 | Model 3 Model 4
Intercept 3,330 3,216 3,100 3,184 3,099
Fixed Effects: | CT-High Black -114** -64** -73** -30
Community CT-High Poverty -33 o
Fixed Effects: |Indiv — Black Race -222** (—174**
Individual Indiv - Poverty -167** -127**
Random Commun variance 3,400 911 0 0
Effects Individual variance | 359,137** |358,555* | 352,786** |353,487** | 349,804**
Model Fit AlIC 44,733 44,694 44,641 |44,601 44,561

No conv. [No conv. |No conv.




RESULTS: Predicting Birth Weight
& Assessing Spatial Clustering



Spatial-Adjacency Regression

(Bayesian Spatial Modeling with Conditional Autoregressive Priors)

Predictors of Census Tract LBW

. Confidence
Median
Interval
Blacks >20% 0.71 0.05, 1.45*
Poverty > 20% -0.15 -0.93, 0.40
tau 0.85 0.01, 2.79
rho 0.45 0.03, 0.93

*Statistically Significant at 95% confidence level



Spatial-Adjacency Regression

(Bayesian Spatial Modeling with Conditional Autoregressive Priors)

Predictors of Census Tract LBW

i Confidence
Median
Interval
Blacks >20% 0.71 0.05, 1.45*
Poverty > 20% -0.15 -0.93, 0.40
tau 0.85 0.01, 2.79
rho 0.45 0.03, 0.93

*Statistically Significant at 95% confidence level

Acceptance rate: 35.7%




Study Limitations

Unit of analysis may not represent meaningful
community boundaries

Small census tract sample size
Predictor measures are very broadly defined

May be missing variables that confound or mediate
the relationship between race, poverty and health

Individual and community-level race (and poverty)
may be too interrelated to tease apart their
Independent contributions to health



Summary

« Black race, poverty and low-birth-weight are
highly correlated

« Within individuals and within communities

o lllustrated by spatial clustering as well as
Prevalence of Low Birth Weight Infants, Statlstlcal S|g n |flcan Ce

Kalamazoo County Ml Census Tracts,
2010

Percent of Births
that are LEW
(<2500 grams)

-  With the tightest, strongest cluster in the
. urban core of the county
SC A  But a potential second cluster of LBW

communities in areas marked by neither
poverty nor higher black residency
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Summary - Tentative

Race appears to be a better predictor of LBW than poverty

An individual’s own circumstances (i.e., their race and their
poverty) more strongly predicts LBW than the characteristics
of the community in which they live

Living in a more concentrated Black community is associated
with additional LBW risk, when considered with either
iIndividual race or poverty alone
 But an individual’s race and poverty-status, together
outweigh any community risk

Given how deeply intertwined these risk factors are at the
iIndividual and community level, it is very difficult to isolate
relative risk of race and poverty, at the individual or the census
tract levels



THANK YOUN

QUESTIONS ?
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