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GISHOUSTON DEPARTMENT OF
HEALTH AND HUMAN SERVICES

Office of Surveillance & Public Health Preparedness
Com m unity Health S tatistics P rogram

The Task - Derive Meaningful Inferences
From Multiple Datasets Simulatneously

The Method - Cluster Analysis,
Identifying Hot Spots with SaTScan™

using Multivariate & Univariate models

The Result - Statistically Significant Clusters
of Vulnerable Populations by Type of Vulnerability

Providing Geographic Focus for Public Health Preparedness & Assessm ent
Locating Houston’s Most Vulnerable Populations

 T he H ouston  D epartm ent o f H ea lth  and H um an S ervices  is  respons ib le  fo r the  C ity’s  response to  pub lic  hea lth  em ergenc ies .  T he departm ent’s  B ureau o f P ub lic  H ea lth  
P reparedness conducts  assessm ent and p lann ing  ac tiv ities  to  fac ilita te  pub lic  read iness.  In  June 2008, the  departm ent’s  C om m unity H ea lth  S ta tis tics  p rogram  (C H S ) ass is ted  in  
these e ffo rts  by identifying  H ouston  com m unities  w here  res idents  m ay be particu la rly susceptib le  to  the  im pact o f pub lic  hea lth  em ergenc ies .  U s ing  da ta  from  the  U .S . C ensus 
2000 , E S R I A rcG IS  so ftw a re , and the  scan s ta tis tic  so ftw are  S aT S can™ , C H S  identified  c lus ters  o f census geograph ies  w here  grea ter than expected  num bers o f vu lnerab le  
persons res ide . 

Introduction:

 

For purposes of this project, CHS 
defined vulnerable populations to 
include persons living in poverty, 
those who are disabled, adults 60 and 
over, and those households where 
residents have pronounced difficulty 
speaking English (these are referred 
to by the U.S Census Bureau as 
“linguistically isolated households”). 

% of Households that are
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% of Population
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Discerning meaningful patterns 
in the spatial distributions of 
multiple datasets at once  can 
be challenging. 

 

Upon visual inspection, many 
questions arise.  How do these 
different distributions relate to 
one other?  Which similarities 
are significant? 

 

Which apparent spatial clusters 
represent meaningful patterns, 
and which may occur merely by 
chance? 
 
To resolve these questions, and 
draw “actionable” conclusions, 
CHS applied cluster analysis 
techniques which identify clusters 
both within & between multiple 
datasets simultaneously. 

Monica Slentz, B.S. P.G.  &  Mark Perry, M.P.H.

- Study Area -
The Extent of Houston’s
Super Neighborhoods

 

SaTScan™ is a trademark of Martin Kulldorff. The SaTScan(TM) software was developed 
under the joint auspices of (i) Martin Kulldorff, (ii) the National Cancer Institute, and (iii) 
Farzad Mostashari of the New York City Department of Health and Mental Hygiene. 
 
The authors wish to acknowledge the contributions of the following CHS staff members: 
Riju Stephen, Dr. Dinh Tran, Leann Liu, & Dr. Deborah Banerjee. 
 

Conclusions

 

Communities east of downtown Houston, stretching in a line from north to south across the city, may be 
particularly vulnerable to the effects of public health emergencies due to higher than expected numbers of 
persons who are impoverished, disabled, and those who may have special needs due to advancing age.  In 
addition, there are Super Neighborhoods in the central east and southwest areas of Houston which may be 
vulnerable due to high numbers of persons who are impoverished, disabled, and those who live in households 
which may not have access to emergency preparedness or response announcements due to language barriers. 

 

Translation to Action – Based on the results of this spatial analysis, the Houston Health 
Department’s public health preparedness activities prior to Hurricane Ike were focused in 
these highly vulnerable areas, as were departmental response activities following the storm. 

 

The study area was defined by the extent of Houston’s 88 Super Neighborhoods (collections of 
adjacent residential neighborhoods, defined by the City’s Department of Planning and 
Development, which share similar socio-demographic characteristics).  Census data was 
downloaded at the block group level from the American FactFinder website 
(http://factfinder.census.gov).  The spatial analyses searched for clusters of census block groups 
sharing significantly higher than expected counts of vulnerable persons and households.  
 
The authors prepared 2 purely spatial scan statistic models using the vulnerable population data.  
The first model was multivariate, and examined the distributions of persons in poverty, those who 
are disabled, and those 60 and over.  Using this model, clusters are identified if they occurred in 
one of the datasets alone or across multiple datasets.  The second model was univariate, examining 
linguistically isolated households alone.  Both were Poisson models, without covariates identified, 
and were run under the null hypothesis that vulnerable populations were randomly distributed 
across the study area. 
 
Clusters were limited to a maximum radius of 1 mile and were allow to overlap, as long as the 
center of one cluster did not fall within the boundary of a neighboring cluster.  These model 
parameters allowed for the identification of irregularly shaped and adjoining collections of clusters.  
Several hundred statistically significant and overlapping clusters of vulnerable populations were 
identified throughout Houston, and ranked according to Log Likelihood Ratio (LLR).  Clusters with 
LLR values in the top decile for each model were considered to be the most statistically significant; 
each of these clusters exhibits Monte Carlo empirical p-values of less than 0.05. 
 

 

SaTScan™ software uses a spatial scan 
statistic to detect clusters and determine 
their statistical significance.  It works by 
moving a scanning window, of varying 
size, across the study area to examine 
distributions of both the conditions of 
interest and the underlying population. 
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