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Cautionary Words: This study has not been published, and the findings should be viewed as 
being initial findings, requiring follow-up studies. 
 
We conducted a cluster analysis to assess the evidence of AYA cancer clusters in the state of 
Florida for thyroid cancer. Our initial findings are summarized here. 
 
Study Area and Population: We identified 67 counties in Florida in the year 2003. The 
clustering evaluations are based on Florida counties. The study population included the entire 
population of adolescent and young adults (AYA) 15–39 years of age in the state of Florida 
during the time period 2003–2007. The study included 2,110 cases of thyroid incidence cases in 
a population of 28,278,190 AYA individuals for these five years. These included AYA 
individuals with Florida Cancer Data System (FCDS) based categorization cases into thyroid 
cancer [Ref: http://fcds.med.miami.edu/]. 
 
 
Data Sources: The data for this study were available from FCDS. This study involved age-
adjusted incidence data on thyroid cancer incidence rates. We obtained Florida demographic 
population data estimates from the Census Bureau for each of the years 2003-2007, and the 
cancer rates were age adjusted to each year in the study While a cluster analysis based on zip 
codes or census tracts would be more informative than an analysis based on counties, no 
population estimates are available at the zip code level or the census tract level at the current 
time. A more detailed analysis will be possible after the 2010 census data will be made available 
to the public.  
 
Data Analysis: While there are several statistical and epidemiologic approaches to perform a 
cluster analysis, in this study, we used TMSaTScan [Ref: www.satscan.org]. We conducted purely 
spatial and space–time analyses with the software package TMSaTScan , which uses a spatial scan 
statistic to identify and test for the significance of cancer clusters. The incidence counts in each 
county are used either in two dimensions for a purely spatial analysis or in a three dimensional 
setting for a space–time analysis with the additional dimension representing time. We assumed 
that the incidence of cancer in each county is distributed according to a Poisson model.  
 
Our analysis used TMSaTScan  to test the following hypotheses:  

(1) The AYA rate of thyroid cancer is randomly distributed over space in Florida from 2003 
to 2007, 



(2) The AYA  rate of thyroid cancer is randomly distributed over time and space in Florida 
from 2003 to 2007, 
. 

 
The spatial scan statistics in TMSaTScan can identify cancer clusters by imposing a window that 
moves over a map, including different sets of neighboring counties represented by their 
corresponding population centroids. If the window includes the centroid of a specific county, 
then this county is included in the window. The likelihood ratio test is used to tests the above 
listed hypotheses. Then, a Monte Carlo simulation generates 999 random replications of the data 
set to obtain the statistical stability for the identified cancer clusters. The Monte Carlo based test 
also allows for the simultaneous controlling of multiple confounders such as age, sex, and race. 
The identified cancer clusters are listed by SaTScan in order of significance such that the P-value 
for each cluster is compared with a pre-set significance level, such as 0.05. While TMSaTScan  
categorizes clusters into “most likely” and “secondary”, we kept only statistically significant 
clusters in this study.  
 
 
Main Result for AYA Thyroid Cancer:  
SEER reports for 2002-2006 that thyroid cancer [for all ages] had a higher rate than any other 
cancer type in Florida. Our study on the AYA population in Florida arrives at results that agree 
with the SEER results for the general population. 
 

TMSaTScan identifies in a purely spatial analysis the counties [Palm Beach, Broward, Miami-
Dade] as the “Most Likely Thyroid Cancer Cluster”. This thyroid cancer cluster is statistically 
significant with a 1/1000 probability that this cluster is random. Hypothesis (1) is rejected, and 
we conclude that AYA cancer rate of thyroid cancer is not randomly distributed over space in 
Florida from 2003 to 2007.  The Relative Risk RR=1.37, implying that this cluster population 
has a 37% higher thyroid cancer incidence rate than the rest of Florida for the years 2003-
2007. A space time analysis with TMSaTScan uncovers the years during which this cluster 
occurred. Our results show 2006-2007 as the time frame. Since our study covered 2003-2007, 
this cluster is a current cluster, implying that it deserves extra attention to do additional 
research with new data to check whether this cluster still persists or not.  The cluster includes 
1,721,422 AYA individuals with 786 cases of thyroid cancer. 
 
Figure 1 shows an epidemiological map for thyroid cancer incidence rate for 2003-2007. The 
“striped counties” constitute the main cluster. The map also shows statistically significant 
secondary clusters. Hypothesis (2) is rejected. We conclude that the AYA rate of thyroid cancer 
is not randomly distributed over space and time in Florida for 2003 to 2007. The results for 
purely spatial and for space time analyses are consistent. 
 
Figure 2 shows the relative risk and year(s) of all significant clusters. Figure 3 shows thyroid 
incidence rates in Florida for the AYA population. The cancer cluster [Palm Beach, Broward, 
Miami-Dade] shows an elevated incidence rate throughout the years 2003-2007, without any 
spike. Thyroid cancer is consistently higher in the cluster, when compared with Florida as a 
whole or with the rest of Florida. Figure 4 provides the numbers. Our main result for thyroid 
cancer directs us to focus on this part of Florida for further research. Figures 1 and 3 show all 



significant thyroid clusters in Florida. Emphasis should be placed on the “most likely cluster”, 
but we should not ignore any significant cluster, even when labeled as a “secondary cluster”. 
 
 
Discussion:  The main thyroid cancer cluster identified in this study involves three counties that 
share the shallow Biscayne Aquifer.. While we adjusted for covariates age, sex, and race, which 
may be sufficient for an initial study, there may be a need to also consider other factors in a 
follow-up study. A statistical study cannot conclude any definite causation effects. We cannot 
state in this study any factors that are definitely “causing” the AYA thyroid incidence rates to be 
elevated at a level that is “significant” for the counties [Palm Beach, Broward, Miami-Dade]. We 
highly recommend that a follow-up study be conducted in the southern part of Florida, using 
census tract data based on the 2010 census. 
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Figure 2: Space Time Clusters in Florida 

 

Cluster                                                                                             Relative Risk 

Most Likely Cluster: 
Broward, Miami-Dade, Palm Beach                                                          1.37 
 
Secondary Clusters: 
Duval                                                                                                         1.19 
Seminole                                                                                                   1.26 
Leon, Wakulla, Gadsen, Jefferson, Liberty                                               1.26 
Okaloosa                                                                                                   1.31 
Bay                                                                                                            1.23 
Hillsborough                                                                                              1.05 
Alachua                                                                                                     1.09 

 

Figure 3: Plot of Thyroid Cancer Rates 
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Figure 4: Thyroid Cancer in Florida for AYA 2003-2007 

 

                 Total Cases     Total Pop           Rate Per 100,000 

Florida       2110              28278190             7.4599 

Cluster        786               8607259               9.1366 

NoCluster  1323              19670931              6.7262 

 


