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Project OverviewProject OverviewProject OverviewProject Overview
• Addresses efforts to prevent smoking during pregnancy by 

providing multi-year spatial analyses and consultation to a p g y p y
state-wide March of Dimes / South Carolina Tobacco 
Collaborative Grant Project

• Utilizes spatial data to intelligently target project interventions• Utilizes spatial data to intelligently target project interventions 
to high geographic concentrations of women who reported 
smoking during pregnancy to health care providers
Di t (Di ) M i d A l i P (DMAP)• Distance (Disease) Mapping and Analysis Program (DMAP) 
to calculate smoking rates and Hot Spot analysis for cluster 
detection.

• 19 priority Counties are selected using local and regional 
criteria

• 2004 and 2005 birth data were utilized (ongoing project)2004 and 2005 birth data were utilized (ongoing project)



Quick StatsQuick StatsQuick StatsQuick Stats

Reported SMK during PREG from Vital RecordsReported SMK during PREG from Vital Records 
data (2003 US Birth Certificate revision)

2005:  SC   1 in 7

2005:  US   1 in 8

HP 2000 Goal: 1 in 10HP 2000 Goal:   1 in 10

HP 2010 Goal:   1 in 100  (!!!)



Quick StatsQuick Stats
Reported SMK during PREG from Vital Records data

Quick StatsQuick Stats

Actual 1990  (1989 US Birth Certificate revision)   Actual 2002
SC   1 in 5.1                                         SC   1 in 7.7 

US   1 in 5.4                                         US   1 in 8.8 

HP 2000 Goal:   1 in 10

Actual 2005 
SC 1 in 7.1 (2003 US Birth Certificate revision)SC   1 in 7.1 (2003 US Birth Certificate revision) 

US   1 in 9.3 (1989 US Birth Certificate revision—represents 56% of all 2005 births) 

US   1 in 8.1 (2003 US Birth Certificate revision —represents 25% of all 2005 births) 

HP 2010 Goal:   1 in 100 (!!!)



Rates of Live Births to Mothers Who Reported Smoking During Pregnancy
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WorkflowWorkflowWorkflowWorkflow
Birth information stored in Vital records databaseBirth information stored in Vital records database
Statistical Analysis - Biostatistics
Geocode addresses - Public Health InformaticsGeocode addresses - Public Health Informatics

Run composite Address geocoding service
Add Method and Tier

Calculate rates for reported smoking during 
pregnancy using DMAPp g y g
Run Hot Spot analysis for reported smoking 
during pregnancy



DMAP H t S t A l iDMAP

• Calculates rates (Smoking rates are 

Hot Spot Analysis

• Calculates the Getis-Ord Gi* 
per 1000 live births)

• Input: individual or aggregated 
records (control (numerator) risk

statistics to identify spatial clusters in 
high and low values (hot and cold spot)
• Input: Points, line and polygon
feat res (aggregated/ eighted)records (control (numerator), risk 

(denominator, min 30), grid points 
(reference))
• 0.5 mile grid point

features  (aggregated/weighted)

• 0.5 mile fishnet grid
• 1 5 mile threshold distanceg p

• 1.5 mile spatial filter

• Input format: .prn (numerator and 
denominator), .csv (grid)

• 1.5 mile threshold distance

• Input format: Feature class 
), (g )

• Output:  .dat

• Developed at University of Iowa -
f

• Output:  Feature class and layer

• ESRI’s basic spatial statistics tool
freeware



DMAP AnalysisHot Spot Analysis

Model 2Fishnet
Birth

Centroid

Birth Birth
Model 1 Numerator Denominator

MapJoin
FC

Select

FC

Table Table

Rate.dbf

FC

S.Join
G.Coord

dBase dBase

Rate.dat
FC

FC

N.dbf D.dbf

Map

DMAP
HS Add XY

N.prn D.prn

GRID.dbf GRID.csvTable dBase



Hot Spot Analysis Model



DMAP Analysis Preparation Model







2004 Rates of Live Births to Mothers who Reported Smoking p g
Greenville County, SC

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 387236 387

Rates are per 1000 live births



2005 Rates of Live Births to Mothers who Reported Smoking p g
Greenville County, SC

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 421236 421

Rates are per 1000 live births



Rate Changes between 2005 and 2004g
Greenville County, SC

Rate Changes

-241 - -100

-99 - -30

29 30-29 - 30

31 - 99

100 - 286100 286

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking Rates of Live Births to Mothers who Reported Smoking p g
Greenville County, SC

p g
Greenville County, SC

p g
Greenville County, SC 20052004

Rate ChangesRate Changes

0 - 72

73 - 117

118 165

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 387

118 - 165

166 - 235

236 - 421236 387236 421

0 - 72
73 - 117

0 - 72
73 - 117

-241 - -100-241 - -100
-99 - -30-99 - -30
-241 - -100
-99 - -30

118 - 165
166 - 235
236 - 387

118 - 165
166 - 235
236 - 421

-29 - 30-29 - 30
31 - 9931 - 99
100 - 286100 - 286

-29 - 30
31 - 99
100 - 286



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smokingp p g
Greenville County, SC

-2 - -1
-1 - 1
1 2

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 235
236 - 387



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smokingp p g
Greenville County, SC

-2 - -1
-1 - 1
1 2

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 235
236 - 421



Hot Spot of Live Births to Mothers who Reported Smokingp p g
Greenville County, SC

20052004







2004 Rates of Live Births to Mothers who Reported Smokingp g
Lexington County, SC

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 400236 400

Rates are per 1000 live births



2005 Rates of Live Births to Mothers who Reported Smokingp g
Lexington County, SC

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 433236 433

Rates are per 1000 live births



Rate Changes between 2005 and 2004 g
Lexington County, SC

Rate Changes

-214 - -100

-99 - -30

29 30-29 - 30

31 - 99

100 - 248100 248

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking2005 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking p g
Lexington County, SC

p g
Lexington County, SC

p g
Lexington County, SC

Rate Changes

20052004
0 - 72

73 - 117

118 165

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 400

118 - 165

166 - 235

236 - 433236 400236 433



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smokingp p g
Lexington County, SC

-2 - -1
1 1

Z Scores

-1 - 1
1 - 2
> 2

Rates
0 - 72
73 - 117
118 - 165118 165
166 - 235
236 - 400



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smoking

-2 - -1
1 1

Z Scores

p p g
Lexington County, SC

-1 - 1
1 - 2
> 2

Rates
0 - 72
73 - 117
118 - 165118 165
166 - 235
236 - 433



Hot Spot of Live Births to Mothers who Reported Smoking

20052004

p p g
Lexington County, SC







2005 2004 Rates of Live Births to Mothers who Reported Smoking p g
Richland County, SC

Rates
0 - 72

73 - 117

Rates

118 - 165

166 - 235

236 - 400

Rates are per 1000 live births



2005 2005 Rates of Live Births to Mothers who Reported Smoking p g
Richland County, SC

Rates
0 - 72

73 - 117

Rates

118 - 165

166 - 219

236 - 297

Rates are per 1000 live births



2005 Rate Changes between 2005 and 2004 g
Richland County, SC

Rate Changes
-243 - -122

-100 - -30

Rate Changes

-29 - 30

31 - 99

100 - 158

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking p g
Richland County, SC

p g
Richland County, SC

p g
Richland County, SC

Rate Changes

0 - 72

73 - 117

0 - 72

73 - 117
20052004

118 - 165

166 - 235

118 - 165

166 - 219

236 - 400236 - 297



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smokingp p g
Richland County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 235
236 - 297



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smokingp p g
Richland County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 219



Hot Spot of Live Births to Mothers who Reported Smoking

20052004

p p g
Richland County, SC







2004 Rates of Live Births Mothers who Reported Smoking p g
Spartanburg County, SC

Rates
0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 361236 361

Rates are per 1000 live births



2005 Rates of Live Births Mothers who Reported Smoking p g
Spartanburg County, SC

Rates
0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 467236 467

Rates are per 1000 live births



Rate Changes between 2005 and 2004 g
Spartanburg County, SC

Rate Changes
-243 - -100

-99 - -30

29 30-29 - 30

31 - 99

100 - 242100 242

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking p g
Spartanburg County, SC

p g
Spartanburg County, SC

p g
Spartanburg County, SC

2005Rate Changes2004

0 - 72

73 - 117

118 165

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 361

118 - 165

166 - 235

236 - 467236 361236 467



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
Spartanburg County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 165 1 1

1 - 2
> 2

118 - 165
166 - 235
236 - 361



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
Spartanburg County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 165 1 1

1 - 2
> 2

118 - 165
166 - 235
236 - 467



Hot Spot of Live Births to Mothers who Reported Smoking p p g
Spartanburg County, SC

20052004







2004 Rates of Live Births to Mothers who Reported Smokingp g
York County, SC

0 72
Rates

0 - 72

73 - 117

118 - 165118 165

166 - 235

236 - 364

Rates are per 1000 live births



2005 Rates of Live Births to Mothers who Reported Smoking p g
York County, SC

0 72
Rates

0 - 72

73 - 117

118 - 165118 165

166 - 235

236 - 261

Rates are per 1000 live births



Rate Changes between 2005 and 2004 g
York County, SC

184 100
Rate Changes

-184 - -100

-99 - -30

-29 - 3029 30

31 - 99

100 - 141

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking p g
York County, SC

p g
York County, SC

p g
York County, SC

Rate Changes

0 720 720 - 72

73 - 117

118 - 165

0 - 72

73 - 117

118 - 165
20052004

118 165

166 - 235

236 - 364

118 165

166 - 235

236 - 261



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
York County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 165 1 1

1 - 2
> 2

118 - 165
166 - 235
236 - 364



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
York County, SC

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 165 1 1

1 - 2
> 2

118 - 165
166 - 235
236 - 261



Hot Spot of Live Births to Mothers who Reported Smoking p p g
York County, SC

20052004



2004 Rates of Live Births to Mothers who Reported Smoking p g
South Carolina

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 400236 400

Rates are per 1000 live births



2005 Rates of Live Births to Mothers who Reported Smoking p g
South Carolina

Rates

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 444236 444

Rates are per 1000 live births



Rate Changes between 2005 and 2004 g
South Carolina

Rate Changes

-227 - -100

-99 - -30

29 30-29 - 30

31 - 99

100 - 197100 197

Rate changes are calculated by subtracting 
2004 rates from 2005 rates



2004 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking 2005 Rates of Live Births to Mothers who Reported Smoking p g
South Carolina

p g
South Carolina

p g
South Carolina

20052004

0 - 72

73 - 117

118 165

0 - 72

73 - 117

118 165118 - 165

166 - 235

236 - 400

118 - 165

166 - 235

236 - 444236 400236 444

Rate Changes



2004 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
South Carolina

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 235
236 - 400



2005 Rates and Hot Spot of Live Births to Mothers who Reported Smoking p p g
South Carolina

-2 - -1
-1 - 1

Z ScoresRates
0 - 72
73 - 117
118 - 165

1 - 2
> 2

166 - 235
236 - 444



Hot Spot of Live Births to Mothers who Reported Smoking p p g
South Carolina

20052004



ConclusionConclusionConclusionConclusion
• Great opportunity to put important state wide public• Great opportunity to put important state-wide public 

health data to work at the community level
• Community health care providers much better able to 

understand map presentations and thus get more 
actively involved and committed to local public health 
intervention strategiesintervention strategies  

• Explore available spatial statistical analysis tools (DMAP, 
SatScan, CrimeStat, Hot Spot…)

• Improvements are needed for reference and birth data to 
raise address matching results.



Questions

Thank you for your time and attention

Contact:  Sung-Jun Kim, GIS Manager
Division of Public Health Informatics, PHSIS, SC DHEC
Ph 803 898 3736Phone: 803-898-3736
Email: kims@dhec.sc.gov


