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The purpose of this document is to share maps that have been developed by a Michigan Chronic Disease
Geographic Informa on System (GIS) team. The training was provided by the Centers for Disease Control
and Preven on Division for Heart Disease and Stroke Preven on in collabora on with The University of
Michigan Children’s Environmental Health Ini a ve and the Na onal Associa on of Chronic Disease
Directors. The GIS trainings focused on building GIS capacity for chronic disease preven on and treatment
in State Health Departments. h p://www.cdc.gov/dhdsp/programs/gis_training.htm

The maps included in this Por olio are a reflec on of the range of work done following the GIS training.
These are being shared to provide ideas for public health colleagues. Maps reflect a range of data such as
mortality, hospitaliza on, behavioral, program, and survey data. The maps included are considered
living documents that change with new ques ons and data; then are revised or updated as relevant. Each
map in this por olio has an explana on of the original ques on that led to the development of the map,
data sources for the map, and how the map was used in program planning and/or evalua on. To check to
see if a more recent version is available contact the author of the map whose informa on is listed below.
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Popula on‐Weighted Distance to the Nearest
Seven On‐Premise Alcohol Outlets by County
in Michigan, 2012
Author: Hannah Jary

Date: 2014

Ques on: Which coun es in Michigan have
high accessibility to on‐premise alcohol
outlets?
Data Source: Michigan Liquor Control
Commission licenses, 2012, weighted with the
2010 Census popula ons
Interpreta on/Use: This map shows coun es
with a higher density of on‐premise alcohol
outlets, such as bars and restaurants, in darker
colors. Areas with higher availability of alcohol
through increased outlet density may be
targets for excessive alcohol consump on
preven on strategies.

Popula on‐Weighted Distance to the Nearest
Seven Oﬀ‐Premise Alcohol Outlets by County
in Michigan, 2012
Author: Hannah Jary

Date: 2014

Ques on: Which coun es in Michigan have
high accessibility to oﬀ‐premise alcohol
outlets?
Data Source: Michigan Liquor Control
Commission licenses, 2012, weighted with the
2010 Census popula ons
Interpreta on/Use: This map shows coun es
with a higher density of oﬀ‐premise alcohol
outlets, such as liquor stores, in darker colors.
Areas with higher availability of alcohol
through increased outlet density may be
targets for excessive alcohol consump on
preven on strategies.
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Acute 100% Alcohol‐A ributable
Hospitaliza on Rate per 1000 Popula on, by
County in Michigan, 2010‐2013
Author: Hannah Jary

Date: 2015

Ques on: Which coun es in Michigan have
high rates of acute 100% alcohol‐a ributable
hospitaliza ons?
Data Source: Michigan Inpa ent Database,
2010‐2013
Interpreta on/Use: This map shows coun es
whose residents have a higher rate of acute
100% alcohol‐a ributable hospitaliza on rate
in darker colors. Areas with higher
hospitaliza on rates may be targets for
excessive alcohol consump on preven on
strategies.

Chronic 100% Alcohol‐A ributable
Hospitaliza on Rate per 1000 Popula on, by
County in Michigan, 2010‐2013
Author: Hannah Jary

Date: 2015

Ques on: Which coun es in Michigan have
high rates of chronic 100% alcohol‐a ributable
hospitaliza ons?
Data Source: Michigan Inpa ent Database,
2010‐2013
Interpreta on/Use: This map shows coun es
whose residents have a higher rate of chronic
100% alcohol‐a ributable hospitaliza on rate
in darker colors. Areas with higher
hospitaliza on rates may be targets for
excessive alcohol consump on preven on
strategies.
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Michigan High Asthma Burden Coun es, with
Pediatric Asthma Focus FQHC and MATCH
Program Loca ons
Author: Beth Anderson

Date: 2015

Ques on: Where should asthma programs be
placed in Michigan that have the most need?
Data Source: Behavioral Risk Factor Survey,
Michigan Inpa ent Data Base, Medicaid and
program loca ons
Interpreta on/Use: Three sources of asthma
burden data were u lized to iden fy the
coun es with the highest asthma burden in
Michigan. The sites used for this map included
FQHCs with a Pediatric Asthma Focus and
MATCH programs. The FQHCs, already in high‐
burden areas and serving high‐risk clients, self‐
selected a focus on pediatric asthma as part of
par cipa on in a new MPCA grant.
Michigan High Asthma Burden Coun es, with
Michigan Pathways to Be er Health,
StopPests Program and Asthma Management
Educa on Course Loca ons
Author: Beth Anderson

Date: 2015

Ques on: Where should asthma programs be
placed in Michigan that have the most need?
Data Source: Behavioral Risk Factor Survey,
Michigan Inpa ent Data Base, Medicaid and
program loca ons
Interpreta on/Use: Site selec on for the
Asthma Management Educa on courses was
determined by high‐burden area (Saginaw) and
at the request of partners (Traverse City).
Michigan Pathways to Be er Health sites were
determined by their three‐year CMS
Innova on project proposal. StopPests
Program site was selected based on partner
involvement, and housing commission interest
and capacity.
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Prevalence of Persistent Asthma by County of
Residence, Children (≤17 years), Medicaid,
Michigan, 2013
Author: Erika Garcia

Date: 2014

Ques on: What coun es in Michigan have high age
‐adjusted rates of persistent asthma among the
pediatric popula on in Medicaid?
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with source
data from the Michigan Medicaid Data Warehouse.
HEDIS® ASM specifica on applied annually to de‐
fine persistent asthma.
Interpreta on/Use: Asthma is one of the most
common chronic disorders in childhood. This map is
used by the State Asthma Program to iden fy areas
of high asthma burden among the Michigan
Medicaid popula on.
Rate of Asthma Emergency Department Visits per
10,000, Children (≤17 years), Medicaid, Michigan,
2013
Author: Erika Garcia

Date: 2014

Ques on: What coun es have a high age‐adjusted
rate of asthma emergency department visits among
children with persistent asthma in Michigan
Medicaid?
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with source
data from the Michigan Medicaid Data Warehouse.
HEDIS® ASM specifica on applied annually to define
persistent asthma and emergency department visits.
Interpreta on/Use: A high asthma emergency de‐
partment rate can be viewed as an indica on that a
healthcare system (i.e., providers, public health agen‐
cies, schools, insurers, community programs, parents,
etc.) could benefit from improved communica on,
coordina on, and primary care access.
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Rate of Emergency Department Reliance, Children
(≤17 years) with Persistent Asthma, Medicaid,
Michigan, 2013
Author: Erika Garcia

Date: 2014

Ques on: What coun es have a high age‐adjusted rate
of emergency department reliance for asthma among
children with persistent asthma in Michigan Medicaid?
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with data from
the Michigan Medicaid Data Warehouse. HEDIS® ASM
specifica on applied annually to define persistent asth‐
ma and emergency department and outpa ent visits.
Interpreta on/Use: Emergency department reliance is
an indicator of primary care u liza on within a hospital
se ng as opposed to a doctor’s oﬃce. For those with
at least one outpa ent or ED visit, this indicator is cal‐
culated by dividing the total number of emergency de‐
partment visits by the sum of ED visits plus outpa ent
visits [EDcount/(EDcount + OPcount)].
Percent of Children (≤17 years) with Persistent
Asthma Who Remained on an Asthma Controller
Medica on for at Least 50% of Their Treatment
Period, Medicaid, Michigan, 2013
Author: Erika Garcia

Date: 2014

Ques on: What coun es in Michigan have low age‐
adjusted rates of medica on adherence among the
pediatric asthma popula on in Medicaid?
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with source data
from the Michigan Medicaid Data Warehouse HEDIS®
MMA specifica on applied annually to define persis‐
tent asthma and medica on use.
Interpreta on/Use: An asthma controller medica on
taken on regular basis has been shown to improve
disease outcomes. In 2013, 36.4% children in Michi‐
gan Medicaid with persistent asthma had an asthma
controller for at least 50% of their treatment period.
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Es mated Michigan Breast and Cervical Cancer
Control Program (BCCCP) Eligible Women by
County since Enrollment Started for the Healthy
Michigan Plan (HMP)
Author: Mike Carr

Date: 2015

Ques on: What is the es mated eligible popula on for
Michigan BCCCP women (age 40‐64) based on the 139%
to 250% Federal Poverty Level (FPL) range from the
Small Area Health Insurance Es mates (SAHIE)?
Data Source: Small Area Health Insurance Es mates
(SAHIE) joint CDC‐Census project.
h ps://www.census.gov/did/www/sahie/data/
Interpreta on/Use: The map shows the number of
women eligible for services in the BCCCP independent
from the HMP. This is equivalent to women at 139% to
250% FPL. HMP is intended to serve women less than or
equal to 138% FPL. SAHIE is currently the only source
for this data.

Michigan BCCCP Eligible Women by Sub‐county
Regions (Grand Rapids Area)
Author: Mike Carr

Date: 2015

Ques on: SAHIE data are only provided at the county level.
What if we take age eligible popula on es mates of women
from sub‐county areas and impute SAHIE data onto those
smaller regions?
Data Sources: SAHIE joint CDC‐Census project. American
Community Survey 2013 (5 year) es mates of popula on by
sex and age. Michigan Center for Shared Solu ons Township
and City Data, version 10a.
Methods/Interpreta on: ACS data by township area was
determined for women age 40‐64 by combining smaller age
group categories. ACS calcula on data was linked to corre‐
sponding township geography using county, type (township
or city), and area name. Using the ACS data calcula ons, the
propor on of women in each township compared to its
county was determined. County level data from SAHIE was
then imputed to township/city regions based on the com‐
puted propor ons. As expected, this method dis nguishes
rural areas from populated areas within coun es, producing
greater geographic variability than the original SAHIE data.
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Number of Adults with Diabetes (18‐64 yrs) and
Percent Who Received Influenza Vaccine,
Medicaid, Local Health Departments in
Michigan, August 1, 2011 to March 31, 2012
Author: Michelle Byrd

Date: 2015

Question: What percent of adult Medicaid
beneficiaries with diabetes were vaccinated
during the 2012 influenza season?

Legend:
Number of Adults with Diabetes

Data Source: Michigan Medicaid Data
Warehouse

74 ‐ 385

Interpretation/Use: This map provides the
number of adult beneficiaries with diabetes and
percent who received a vaccine during the 2012
influenza season. Local health departments can
use this data for an estimation of vaccination
coverage among adults Medicaid recipients with
diabetes in their jurisdiction.

1,322 ‐ 2,840

386 ‐ 712
713 ‐ 1,321

2,841 ‐ 15,306
Percent Vaccinated
19.3% ‐ 22.4%
22.5% ‐ 29.2%
29.3% ‐ 34.6%
34.7% ‐ 41.6%
41.7% ‐ 49.7%

The diabetes definition was based on 2012 Health Plan Employer Data Information Set (HEDIS®) criteria of paid claims or encounters
with ICD‐9‐CM diagnosis codes (250, 357.2, 362.0, 366.41, 648.0) in either calendar year encompassed by influenza season. Adults
were 18‐64 years, fully covered by Medicaid, but no other insurance during at least the 8‐month time period of influenza season.
Receipt of influenza vaccine was based on paid claims/encounters indicating the administration of vaccination during influenza
season. These results cannot be generalized to adults with diabetes and other insurance, uninsured, or not continuously enrolled in
Medicaid during the eight month period.

Percent of Unvaccinated Adults with Diabetes
(18‐64 yrs) and Percentage of Them Who Had
a Primary Care Office Visit, Medicaid, Local
Health Departments in Michigan, October
2011 to February 2012
Author: Michelle Byrd

Date: 2015

Question: Are there missed opportunities for
adult Medicaid beneficiaries with diabetes to
receive the influenza vaccine?
Data Source: Michigan Medicaid Data
Warehouse
Interpretation/Use: This map provides the
percent of adult Medicaid beneficiaries with
diabetes who did not have paid
claims/encounters indicating that they
received the influenza vaccine during the 2012
season and percent who had an office visit
during the peak of the season. These data
inform local health departments that
opportunity exists at office visits for health
professional to counsel and press the need for
patients to receive the influenza vaccine.

Legend:
Percent Unvaccinated Adults
with Diabetes
50.3% ‐ 56.7%
56.8% ‐ 64.0%
64.1% ‐ 70.0%
70.1% ‐ 75.9%
76.0% ‐ 80.7%
Percent Unvaccinated with Office Visit
73.5% ‐ 74.3%
74.4% ‐ 82.8%
82.9% ‐ 85.5%
85.6% ‐ 88.4%
88.5% ‐ 93.9%

The diabetes definition was based on 2012 Health Plan Employer Data Information Set (HEDIS®) criteria of paid claims or encounters
with ICD‐9‐CM diagnosis codes (250, 357.2, 362.0, 366.41, 648.0) in either calendar year encompassed by influenza season. Adults
were 18‐64 years, fully covered by Medicaid, but no other insurance during at least the 8‐month time period of influenza season.
Receipt of influenza vaccine was based on paid claims/encounters indicating the administration of vaccination during influenza
season. Office visit was based on 2012 HEDIS®‐adapted definition for visits between October of previous year and February of
following year. These results cannot be generalized to adults with diabetes and other insurance, uninsured, or not continuously
enrolled in Medicaid during the eight month period.
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Percent of Hypertension Among Adults (18‐64 years)
living with a Disability, Medicaid, Michigan, 2012
Author: Erika Garcia

Date: 2014

Ques on: What coun es in Michigan have a high rate
of hypertension among the adult MI Medicaid
popula on enrolled in the Adult Blind and Disabled
Program (ABAD).
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with source data
from the Michigan Medicaid Data Warehouse. HEDIS®

CBP specifica on applied annually to define hy‐
pertension.
Interpreta on/Use: Hypertension is an important
contributor to the burden of disease, disability and
death. Measuring and understanding poten al
dispari es in hypertension rates within the ABAD
popula on as well as between ABAD and the
non‐disabled adult popula on in MI Medicaid is an
important quality metric.

Percent of Cardiovascular Disease Among Adults (18‐
64 years) living with a Disability, Medicaid, Michigan,
2012
Author: Erika Garcia

Date: 2014

Ques on: What coun es in Michigan have a high rate
of cardiovascular disease among the adult MI
Medicaid popula on enrolled in the Adult Blind and
Disabled Program (ABAD).
Data Source: Prepared by the MDHHS Lifecourse
Epidemiology and Genomics Division with source data
from the Michigan Medicaid Data Warehouse. HEDIS®

CMC specifica on applied annually to define car‐
diovascular condi ons.
Interpreta on/Use: In Michigan, cardiovascular
disease is the top cause of death with the State
ranking 8th worst for cardiovascular disease
mortality. Measuring and understanding poten al
dispari es in cardiovascular disease rates within the
ABAD popula on as well as between ABAD and the
non‐disabled adult popula on in MI Medicaid is an
important quality metric.
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Hospitals Par cipa ng in Michigan’s Ongoing
Stroke Registry to Accelerate Improvement in Care
(MOSAIC) Program, 2015
Author: Adrienne Nickles

Date: 2015

Ques on: Where are hospitals par cipa ng in
MOSAIC located?

14
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Data Source: Michigan’s Ongoing Stroke Registry To
Accelerate Improvement in Care (MOSAIC) Program

1. ProMedical Bixby Medical Center
2. Bronson Methodist Hospital
3. Chelsea Community Hospital
4. Covenant HealthCare System
5. Detroit Receiving and University Health System
6. Garden City Hospital
7. Genesys Regional Medical Center
8. Henry Ford Detroit Hospital
9. Henry Ford Macomb Hospital
10. ProMedica Herrick Medical Center
11. Lakeland Regional Medical Center
12. McLaren Greater Lansing Hospital
13. McLaren Bay Regional Medical Center
14. McLaren Nortghern MI Regional Hospital
15. McLaren Regional Medical Center
16. MetroHealth Hospital
17. Munson Medical Center
18. POH Regional Medical Center
19. McLaren Port Huron Hospital
20. St. Joseph Mercy Livingston
21. St. Mary's of Michigan - Saginaw
22. Sparrow Health System
23. St. Joseph Mercy- Ann Arbor
24. St. Mary Mercy
25. University of Michigan Hospital

Interpreta on/Use: This map is used by MOSAIC
and partners to iden fy areas where MOSAIC
hospitals are located, and to determine priority
areas for hospital recruitment. Twenty‐five
hospitals are currently par cipa ng in the program.
This map will be updated as MOSAIC par cipa on
increases and will be shared with partners.

Prevalence of Adults in Michigan who had ever
been told by a Doctor that they had a Stroke, by
Local Health Department Jurisdic on, 2011‐2013
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Western Upper Peninsula

Western Upper Peninsula

Author: Adrienne Nickles

Date: 2015

Ques on: What local health department
jurisdic ons in Michigan have high prevalence of
adults repor ng that they have had a stroke?

Western Upper Peninsula
Marquette
Chippewa

LMAS
Iron-Dickinson

Chippewa
Menominee-Delta

Data Source: Michigan Behavioral Risk Factor
Surveillance System, 2011‐2013.

Northwest Michigan

District #4

Benzie-Leelanau
Grand Traverse

Interpreta on/Use: This map is used by MDHHS to
iden fy areas with higher prevalence of adults who
reported every having a stroke. Fourteen local
health department jurisdic ons were above the
overall state prevalence. This map will be updated
and presented to Heart Disease and Stroke
Preven on partners as updated data become
available.

District #2

District #10
Central Michigan

Legend

Huron

LocalHealthDepts

Midland

Tuscola

Prevalence ever told stroke
*Suppressed due to sample size

Bay
Sanilac

Saginaw

Muskegon
Mid-Michigan

Lapeer
Kent

0.00 - 2.30

Ottawa

Ionia

Genesee
Shiawassee

St. Clair

2.31 - 3.40
3.41 - 4.40

Allegan

Barry-Eaton

Ingham Livingston

Oakland

City of Detroit

4.41 - 5.50
Kalamazoo Calhoun

Jackson WashtenawWayne excl. Detroit

Van Buren-Cass
Berrien
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Macomb

Branch-Hillsdale-St. Joseph

Lenawee

Monroe

Heart Disease Hospitaliza on Rates by
County, 2013
Author: Kara Wise

Date: 2015

Ques on: Which coun es in Michigan have the
highest hospitaliza on rates of heart disease?
Data Source: Michigan Resident Inpa ent Files,
Division for Vital Records and Health Sta s cs,
Michigan Department of Health and Human
Services.
Interpreta on/Use: This map shows the
highest hospitaliza on rates by county
throughout Michigan. This informa on can be
used to target program interven ons for the
Heart Disease and Stroke Preven on Unit to
reduce cardiovascular disease as well as
hypertension.

Age‐adjusted Heart Disease Mortality Rates
by County, 2013
Author: Kara Wise

Date: 2015

Ques on: Which coun es in Michigan have the
highest mortality rates of heart disease?
Data Source: 2013 Michigan Death Cer ficate
Registry. Division for Vital Records & Health
Sta s cs, Michigan Department of Health and
Human Services; Popula on Es mate, Na onal
Center for Health Sta s cs.
Interpreta on/Use: This map shows the
highest age‐adjusted mortality rates by
throughout Michigan. This informa on can be
used to target program interven ons for the
Heart Disease and Stroke Preven on Unit to
reduce cardiovascular disease as well as
hypertension.
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Age‐Adjusted Mortality Rates of Sudden
Cardiac Death of the Young among Michigan
Residents, Ages 1‐39 by County of Residence,
2003‐2012
Author: Beth Anderson

Date: 2014

Ques on: What coun es in Michigan have high
age‐adjusted rates of sudden cardiac death of
the young?
Data Source: MDHHS Vital Sta s cs,
2003‐2012.
Interpreta on/Use: This map is used by
MDHHS to iden fy areas with higher mortality
rates of sudden cardiac death of the young.
Eleven coun es were above the state rate.
This map was originally published in the report
Too Young to Die: The Impact of SCDY in
Michigan 1999‐2008 and has been updated
and presented to partners every few years.
Age‐Adjusted Oral Cancer Incidence Rates for
Michigan by County 2008‐2012
Author: Beth Anderson

Date: 2015

Ques on: What coun es in Michigan have high
age‐adjusted incidence rates of oral cancer?
Data Source: Michigan Cancer Surveillance
Program, 2008‐2012.
Interpreta on/Use: This map is used by
MDHHS to iden fy areas with higher incidence
rates of oral cancer. The data is shared with
partners to determine where educa on needs
to occur across the state. This data has been
included in factsheets and data briefs that are
available to the public. Thirty‐six coun es
were above the state rate for the five‐year
period.
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Percent of Michigan Residents with Access to
Fluoridated Water by County, 2013
Author: Beth Anderson

Date: 2015

Ques on: What percent of Michigan residents
have access to fluoridated water?
Data Source: Michigan Water Fluorida on
Repor ng System (WFRS), 2013
Interpreta on/Use: Michigan residents are on
a variety of water systems (ex. community
public water supply and private water supply)
and not all systems adjust their water supply
for op mal fluoride benefits to reduce tooth
decay. In 2013, 71.5% of Michigan residents
were on water systems with fluoridated water.
Fluoridated water has been shown to prevent
tooth decay. The map is used to examine the
areas in Michigan with low or no access to
fluoridated water. The denominator in this
map is all Michigan residents.
Percent of Michigan Residents on Community
Water Systems with Access to Fluoridated Water by
County, 2013
Author: Beth Anderson

Date: 2015

Ques on: What percent of Michigan residents on
community water systems have access to fluoridated
water?
Data Source: Water Fluorida on Repor ng
System, 2013
Interpreta on/Use: Most Michigan residents are on
community water systems, however, not all
community water systems adjust their systems for
op mal fluoride benefit. Some have adequate
natural levels, or chose not to fluoridate. Of the
residents in Michigan on community water systems,
88.7% are on fluoridated water systems. The
MDHHS oral health program has a goal to keep this
rate around 90% by providing fluorida on
equipment grants to water systems operators.
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Percent of Live Births Under 37 Weeks of
Gesta on, by County, Michigan 2012
Authors: Mary Kleyn and Sarah Rockhill
Date: 2015
Ques on: Which coun es in Michigan have a
percentage of infants born preterm (less than
37 weeks of gesta on)?
Data Source: 2012 Michigan Resident Live Birth
File
Interpreta on/Use: This map shows coun es
with a higher percentage of infants born
preterm. Areas with higher percentages of
preterm births may be targets for
pre‐concep on and inter‐concep on
preven on strategies for reducing preterm
birth.

Percent of Live Births Under 2,500 Grams, by
County, Michigan 2012
Authors: Mary Kleyn and Sarah Rockhill
Date: 2015
Ques on: Which coun es in Michigan have a
percentage of infants born low birth weight
(less than 2,500 grams)?
Data Source: 2012 Michigan Resident Live Birth
File
Interpreta on/Use: This map shows coun es
with a higher percentage of infants born with
low birth weight. Areas with higher
percentages may be targets for pre‐concep on
and inter‐concep on preven on strategies for
reducing the number of infants with a birth
weight under 2,500 grams.
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