» Relationship between climate and health widely

studied
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 Climatic temperature stress increases
cardiovascular disease risk

» Solar UV radiation increases skin cancer risk
» Cancer incidence rates expected to rise

dramatically

» Cancer risk factors: genetic vs. environmental
» Objective: Investigate possible link between
climate and cancer incidence
» How: Knowledge discovery via text mining of
biomedical literature
» Why: Efficient way to assist scientific
hypothesis formation
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Changing
threshold values

* Values from 0.0 to 1.0;
intervals of 0.2

« Intervals halved three times

Changing stop
word groups

» Combinations of groups
* In conjunction with varied
threshold values

Category
addition

« Cancer types; risk factors

« Used with varied threshold

values; stop word groups

Study design

« Literature search to find relevant publications
 Text mining using Piranha software
* Investigate impact of Piranha’s key features

been authored by a contractor of the U.S.
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Introduction Results Conclusions

Discovered expected associations
 Skin cancer risk and UV exposure
» Breast cancer / prostate cancer risk and genetic

profile
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Figure 1. Expected association: cancer risk
and UV exposure.
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prostate cancer risk and genetic profile.

Discovered unexpected association: increased
skin cancer risk in kidney transplant recipients

Melanoma of the Skin Incidence
Rates by State, 2008

Figure 3. Map depicting relative melanoma
incidence for each U.S. state in 2008.
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Figure 4. Unexpected association: kidney

transplants and skin cancer.

» Obtained additional publications to investigate

association further

» Completed literature search for publications
referring to kidney transplants and skin cancer

» Analyzed supplementary documents with and
without original documents
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» Text mining revealed expected associations
between climatic factors and cancer types
Unexpected association discovered: increased
skin cancer risk in kidney transplant recipients

« Supplementary articles clustered as expected
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Figure 5. Document clustering of original
articles. Original threshold values, no stop
words.

Future Work

» Implement investigation linking actual transplant
records and cancer incidence data

» Determine if higher association exists between
skin cancer and kidney transplants in sunny
climates

« Generate new hypotheses that may be tested
with traditional, long term epidemiological studies

« Develop model to predict future expected cancer
incidence based on environmental factors

Figure 6. Document clustering of original and
supplementary articles. Original threshold
values, no stop words.
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