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Publications each year 1994 - 2015*• Geospatial analysis can improve understanding of 
social and neighborhood contextual factors that 
contribute to disparities in cancer screening 

• Spatial analysis techniques are not commonly used 
in cancer population research 

• Identifying trends in the literature can help inform 
how and where to prioritize cancer epidemiology 
research using geospatial methods 

We conducted a systematic review of the literature to
better understand how research groups have used
geospatial analytic methods to study the epidemiology
of screening-detectable cancers (breast, cervical, and
colorectal) in the United States (US).
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We searched PubMed and Web of Science databases
to identify US literature published from 1994 - 2016.

* Articles published in 2016 are excluded from the figure because it was not a complete year. 

Theme n (%)
Cancer Outcome
Cancer sitea

Breast 33 (64.7)
Colorectal 15 (29.4)
Cervical 3 (5.9)

Study Focusa

Early detection/screening 4 (7.8)
Diagnosis/treatment 34 (66.7)
Survival 13 (25.5)

Data Sourcea

State cancer registry 31 (67.4)
SEER 9 (19.6)
Death data 2 (4.3)
Study 3 (6.5)
Medicare 1 (2.2)

Geography
Study Coverage Area
City 1 (2.1)
Sub-county 2 (4.3)
County 2 (4.3)
Multiple counties 3 (6.4)
State 28 (59.6)
Multiple states 4 (8.5)
SEER coverage area 4 (8.5)
Nationwide 3 (6.4)

Location - Top 10 Regionsb

Texas 8 (17.0)
SEER states 6 (12.8)
Massachusetts 4 (8.5)
United States 4 (8.5)
New Jersey 3 (6.4)
Cape Cod, MA 2 (4.3)
Eere & Niagara, NY 2 (4.3)
Illinois 2 (4.3)
Iowa 2 (4.3)
Mississippi 2 (4.3)

bOther studied regions: California; Chicago; Connecticut; 
Dane County, WI; Detroit, MI; Florida; Kentucky; Marin 
County, CA; Minnesota; Missouri; Pennsylvania, Ohio, and 
Kentucky; and  Pennsylvania. One study for each region. 

Characteristic
Author Groups n (%)
Department  Composition

Health only 26 (55.3)
Health + geography 9 (19.1)
Geography only 6 (12.8)
Health + other 5 (10.6)
Geography + other 1 (2.1)

University Only
Yes 29 (61.7)
No 18 (38.3)

Spatial Analytic Methoda,c n
Spatial Statistics 28

Exploratory Data Analysis (n=25)
Location pattern analysis (n=1)
Spatial Cluster Analysis (n=11)

Spatial scan statistic (n=7)
Elliptical spatial scan (n=1)
Getis-Ord Gi* (n=2)

Spatial Regression (n=3)
GWR models (n=1)
Spatial GLMM (n=1)
Spatial GEE models (n=1)

Spatial Interpolation 5
Kernel density (n=3)
Two-step floating catchment area (n=2)

Network Analysis 3
Spatio-Temporal Analysis 4

Bayesian spatiotemporal models (n=2)
Space and time scan statistics (n=2)

Spatial Functions 1
Adaptive spatial filtering (n=1)

aThese counts are not mutually exclusive.
cSpatial analytic methods were classified using techniques 
described in publication method sections. Specificity of methods 
descriptions varied across articles and journals. 
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Key Findings
• 67% of studies focused on cancer diagnosis and 

treatment outcomes
• Majority of research groups studied disparities across 

state using state registries
• Fewer than 20% of author groups had both health 

and geography experts
Limitations
• Grey literature database searches not included
• Article thematic groups depend on journal format
• Common geospatial keywords vary by field
Sophisticated efforts to describe contextual disparities 
in space and time can improve detection efforts and 
ultimately, reduce the burden of cancer.      

Cancer Type Geographic Terms
• Breast • Geographic information
• Cervical • GIS
• Colorectal • Geographic disparity

Exclude • Geographic analysis
• Cellular, tissue, animal • Space-time
• RCTs or clinical trials • Spatial analysis
• Review papers • Spatial epidemiology
• Technical/methods focus • Spatial mismatch
• Physical environmental exposures • Spatiotemporal analysis

Themes & Characteristics
• Cancer type • Geographical coverage
• Outcome • Location
• Data source • Spatial analytic methods
• Author group composition

RECORDS RETRIEVED
Prior to deduplication
PubMed: 173
Web of Science: 168

341

INCLUDED STUDIES
47

EXCLUDED RECORDS
Duplicates: 

187

EXCLUDED RECORDS
NOT relevant abstract; 
NOT US/English:

107

FULL PAPERS ASSESSED
154
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