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Future Direction

• Cancer is one of the most common diseases in NYS 
with high mortality. Every 1 in 4 deaths in NYS is 
caused by cancer.

• Long-term exposure to carcinogens may increase the 
risk of cancer.

• Some counties in NYS have consistently higher cancer 
incidence rate

• We aim to study the potential association of cancer 
incidence rate  among young adults with environment 
factors such as air and water pollution. 

Introduction
SEER Cancer Data (Age:25-49):
• Age standardized cancer incidence rate per 100,000 

population in counties in NYS from 2000-2018
Environmental and Behavior Risk Factors:
• Air quality
• Drinking water quality
• Lifestyle
• Screening behavior and health history
Socio-economical Factors:
• Percentage of population living in poverty (control)
• Percentage of  population without health insurance 

(control)
• Percentage of Caucasian in the county (control)
• Urban vs. rural

Data

Univariate Analysis
• Determine the model used for both univariate and 

multivariate analysis (OLS, SAR, Poisson, NB)
• Select risk factors based on p-value (<0.1)
• Preliminary multicollinearity control: risk factor sets 

with low correlations are included in the multivariate 
analysis 

Methodology

• Black carbon, one of the components of PM2.5, is 
positively associated with non-Hodgkin 
lymphoma among women and thyroid cancer.

• High mean concentration of TTHM in drinking 
water is associated with high kidney and renal 
pelvis cancer incidence rate among men.

• For younger women, unhealthy lifestyles are 
significantly associated with high cancer 
incidence rate.

Results
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Multivariate Analysis
• Search through all combinations of risk factors and 

find the best fit model 
• Holm-Bonferroni adjustment to control for FWER

Limitations

• Introduce time lags to account for the long 
induction time from exposure to cancer 
development. 

• Extend the analysis to other age groups and to 
the national level.

Data uncertainty 
• For counties with small population size, the low 

absolute cancer risk among young adults could 
result in larger observational error. 

Missing data
• Drinking water quality data were missing for 

some counties around NYC, which reduced the 
statistical power of our regression analysis.

Future directions

Figure 1. Overview of cancer incidence rate across NYS 
counties by age group. 


