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Introduction

• Spatial analysis was useful in finding multiple cluster areas with higher 

incidence of HPV-related cancers in Kentucky.

• These clusters were primarily in urban areas within the state, particularly 

in men.

• These results can guide public health initiatives for increased 

screenings, vaccination promotion, and physician recruitment to help 

combat HPV related cancers in the Commonwealth.

Conclusions

• Rates of HPV-associated cancer (cervical, vaginal, vulvar, penile, anal, 

and oropharyngeal) account for 15.3/100,000 Kentuckians compared to 

11.9/100,000 nationally

• Even when correcting for smoking rates, Kentucky still has the highest 

incidence of head and neck cancer

• Utilizing publicly available head and neck cancer data uncovered 

regional variations within the state itself and demonstrated geographic 

clustering

• Geographic cluster data regarding HPV associated tumors was used to 

identify areas of increased incidence of HPV-related tumors 

• Knowledge of HPV-cancer clusters helps focus public health efforts in 

the form of education, vaccination, screening, and physician recruitment
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• Table 1 demonstrates incidences of HPV related cancers as well as 

demographics from the KCR.

• There was an increased risk for HPV-related oropharyngeal cancers in 

13 urban counties in north central Kentucky (RR = 1.24, p<0.001) after 

adjusting for age greater than 50 years old, demonstrated in Figure 1.

• There was one cluster of increased risk of anal and penile cancers in 47 

southern/central counties (RR=1.23, p<0.001), 9 of the head and neck 

cancer cluster counties overlapped with these counties as demonstrated 

in Figure 2.

• There were 4 clusters of increased cervical and vulvar cancers, one of 

which overlapped with 2 counties of the head and neck cancer cluster, 

demonstrated in Figure 3.

Methods

• Spatial scan statistics derived from the  Kentucky Cancer Registry (KCR) 

from 1995-2016 were used to examine HPV-related cancers and were 

adjusted for county-level gender, age, race, Appalachian residence, and 

smoking.  All case and population data files were imported into 

SaTScan™ software developed specifically for implementing spatial 

scan statistics.

• Analyses were conducted using a discrete Poisson model using 

SaTScan’s default settings: a circular scan window, a maximum cluster 

size of 50% of the total population, and 999 Monte Carlo replications

• After completing the spatial scan statistics, maps were created using 

ArcGIS version 9.3. 

• Clusters from SaTScan were then overlayed on county-level maps 

showing areas of increased relative risk (RR). 

Results

Table 1. Characteristics of  HPV related Cancer cases(1995-2016)

Results, cont.

Figure 1. Oropharyngeal/Tonsil Cancer Incidence Rates in Kentucky (1995-2016), 

with high age adjusted rate cluster

Figure 2. High Age-adjusted Rate Cluster of Male HPV-

related Cancers in Kentucky (1995-2016) 

Figure 3. High Age-adjusted Rate Cluster of Female 

HPV-related Cancers in Kentucky (1995-2016) 
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