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County-level Estimates of Diagnosed Diabetes among Adults aged = 20 years:

United States 2005

-"|

Percent
~ |0-65
[ 66-80
fs1-94
. B o5-11.1
[ W

www.cdc.gov/diabetes



County-level Estimates of Diagnosed Diabetes among Adults aged = 20 years:
United States 2006
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County-level Estimates of Diagnosed Diabetes among Adults aged = 20 years:
United States 2007
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County-level Estimates of Diagnosed Diabetes among Adults aged = 20 years:
United States 2008
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County-level Estimates of Diagnosed Diabetes among Adults aged = 20 years:
United States 2009
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Chicago community areas by the racial-ethnic group that accounts
for a majority of residents, by 2010 U.S. Census counts

Racial-ethnic majority
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Average annual adjusted diabetes-related mortality rate
by Chicago community area, 2004 - 2008

Community Areas

1 - Rogers Park
2 - West Ridge

3 - Uptown

4 - Linecin Square
5 - Norm Center

& - Lake View

7 - Linesin Pam

3 - Mear Norin Sige
9 - Edison Pan
10 - Norwood Park
11 - Jefsarson Fark
12 - Forest Glen
12 - Norm Pan

1€ - Inving Park
17 - Dunning

16 - Montcianz

18 - Belmaont Cragn
20 - Hermosa

21 - Avondale

22 - Logan Square
23 - Humbold? Fark
24 - Wes1 Town

25 - Austin

26 - West Gafeld Park
27 - East Garfield Park
28 - Mear West Side
29 - Norm Lawndale
30 - South Lawndaie
3 - Lower Wesl Side
32 - Loop

33 - Near South Sigs
34 - Anmiour Square
35 - Douglas

36 - Dakland

37 - Fulbar Park

38 - Grand Boulevand
39 - Kenmood

40 - Washington Park
41 - Hyde Park

42 - Woodlaan

43 - South Share

44 - Chatham

45 - Avalon Park

46 - South Chicago
47T - Burnside

48 - Caumet Helghts

53- West Puiman
54.- Rivendale
55- Hegewlsch
56 - Garfield Foge

Created by Chicago Dept. of Public Health
Epidemiclogy and Public Health Informatics
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Average annual years of potential life lost (YPLL) rate
for diabetes by Chicago community area, 2004 - 2008

Per 100, 000
116 - 399
400 - 699
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Community Areas

1 - Rogers Park 57 - Ancher Helghts

2 - Wes1Ridge 53 - Brighton Pank

3 - Uptown 59 - McKinley Park

4 - Lincoin Squars &0 - Erlggeport

5 - North Center 61 - Mew Clty

5 - LakaView 62 - Weast Elsdon

7 - Lincoin Park 63 - Gage Park

8 - Near Morth Sige B4 - Claaring

9 - Edlson Park B35 - West Lawn

10 - Norwood Park &5-Chl Laan

11 - Jefferson Park &7 - West Englewood
12 - Fomest Glen 68 - ewnod

13 - Norn Park &3 - Greater Grand Crossing
14 - Albany Park 70 - Ashbum

15 - Portage Park 71 - Auburn Gresham
18 - Irdng Park 72 - Baverly

17 - Dunning 73 - Washington Heights
18 - Momtciane 74 - Mount Graenwood
15 - Beimont Cragin 75 - Morgan Park

20 - Hermosa 76 - O'Hare

21 - Avondale -

22 - Logan Squans
23 - HuMmbola? Park
24 - Wes1 Town

25 - Austin

26 - Wes? GarMeid Fark
27 - East Garfleld Park
2B - Near Wast Side
29 - Norm Lawnidale
30 - South Lawndae
31 - Lower West Side
32-Loop

33 - Near Soutn Sige
34 - AMmour Square
35 - Dougias

36 - Daklang

37 - Fuler Park

36 - Grand Boulevard
39 - Kenwood . ]
40 -Washington Pk Created by Chicago Dept. of Public Health
41 - Hyde Park i i i i
22 - Wimodiman Epidemiclogy and Public Health Informatics
43 - Sputh Share

44 - Chatham

45 - Avalon Park

46 - Sputh Chicago
47 - Bumside

4F - Caumet Heights
45 - Roseland

50 - Pullman

51 - Sputh Deering
52 - East Sloe

53 - Wes? Puiman
54 - Aiverale

35 - Hegewlsch

56 - Garlield Fidge

Miles

Potential years of
life lost in Chicago
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Imputed diabetes-with-complications hospitalizations per
10,000 residents (age-adjusted) by Chicago community area, 2010
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Health Information Exchanges

Programs

@ HITREC  About

Library

News Events Research Internships

Contact Media Center Search
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5| Registration and Attes

Privacy and Security

(ILHIE, ICARE)

Implementation Introduction
3| EHR Selection and Reselection

4| MU Education and Analysis

CHITREC Presents the LAUNCH Program
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Workflow Redesign

arn | Adopt | Use | Network | Connect | Health | °

Preparing to Attest?

CHITREC offers webinars to help you with
the Medicaid EHR incentive program. Learn
how to prepare for attestation and get a
sneak preview of the attestation system.

Attectatinn Wehinare

|
|
|
|
|
Information Exchange |
I
|

Additional
Services

Illinois Medicaid EHR

Incentive Help Desk

Contact us for Attestation, Registration, and
Meaningful Use answers.

855-MU-HELP-1

(855-684-3571)
hfs.ehrincentive@illinois.gov

Monday-Friday, 8:30am - 5:00pm

Heln NDeclk

The Chicago Health Information Technology
Regional Extension Center (CHITREC) is
proud to announce the creation of LAUNCH,
a program designed to support healthcare
providers as they strive to reach health IT
goals, including EHR adoption and
Meaningful Use attestation.

LAUNCH offers comprehensive services and
personalized education in assessment and
planning, electronic health record (EHR)
selection, Meaningful Use education and
gap analysis, workflow redesign, incentive
program registration and attestation,
privacy and security guidance, and other
customized services based on your needs.

Leam more »

January Quiz

Do you know what meaningful use changes
are coming in 2014?

Maore »



CommunityRx: HealtheRx

The South Side is talking about MAPS orps and Healtha,

Patients and Neighbo

The community expert will know where to send me.

Because these places are all located near me, they’ll
be easy to get to.

The HealtheRx will be helpful between doctor visits
to know where services are in the community.

What is MAPSC orps?

+ It is an innovative youth employment program that trains local high school
students to map businesses and organizations on the South Side of Chicago

* Youth gain hands-on field experience that prepares them for future jobs and
higher education, especially in health, science, technology, engineering and math

+ Data are available at SouthSideHealth.org and DondeEsta.org (Spanish)
What is Healthéag ?

+ ltis a list of resources targeted toward a patient’s specific health and wellness
needs and located near his or her home

* HealtheRx serves patients in 1l zip codes, through two emergency
departments at the University of Chicago Medical Center as well as three local
health centers: Komed Holman, Friend Family, and Chicago Family

* More zip codes and health centers will be added as we expand the program

How does [Haalth# help people?

+ Every HealtheRx is designed to help patients find the resources they need to
improve their health, live independently, and manage disease

+ Patients and caregivers who use services on the HealtheRx also stimulate local
business and help strengthen their communities

Local Health Providers

HealtheRx is a true community partnership and a
solution that benefits everyone. Together, we can

5 amm | significantly improve health, health care,
, and strengthen our communities at the
same time.

Doriane Miller, MD

Associate Professor of Medicine
Director, Center for Community Health and Vitality

As a doctor who treats patients on the South Side
every day, | need HealtheRx. This new kind of
‘prescription’ goes beyond a diagnosis
and medicine. It provides personalized
information and support from community
resource specialists to help patients stay
healthy between clinic visits.

Tim Long, MD
Physician, Komed Holman Health Center

Fill your prescription! Lose weight! Eat healthier! Stop
Smoking!’ All day long, we tell patients what we think
they should do to be healthier, but we fail to make the
connections to places and services they
can use to stay well, live independently, and
manage with disease. HealtheRx is the

Stacy Lindau, MD, MAPP
Associate Professor of Ob/Gyn and Medicine-Geriatrics
Project Director, CommunityRx

For more information call (773) 834-2356 or visit www.healtherx.org

MAPSCorps and HealtheRx are innovations from CommunityRx, a flagship program of the South Side Health and Vitality Studies at the University of Chicago Medicine’s Urban Healch Initiative.
CommunityRx is supported by grant #1CICMS330997-02-00 from the Department of Health and Human Services, Centers for Medicare and Medicaid Services. Its contents are solely the

responsibility of the authors and have not been approved by the Department of Health and Human Services, Centers for Medicare and Medicaid Services.

THE UNIVERSITY OF
CHICAGO MEDICINE

Addressing Diab

connection between health care and self-care.

Stacy Lindau, MD, MA




IMPROVING
DIABETES

Sinlaanas Prescriptions for
Food and Exercise

Food for  BEHIEIES (3 [4RRE
Healt MEDICINE A | Eisaas

* Chicago Park District | ==

« Walgreens
« Farmer’s Market

* Food Depository

Goddu AP et al. Food Rx: A Community-University
Partnership to Prescribe Healthy Eating on the
South Side of Chicago. J Prev Interv Community.
In press.

I recommend the following nutrition for this patient:
[JtowCarb [T] Low Fiber

|:| Low Fat |:| Low Sodium

See the attached information sheet for food choicesthat will help you meet these guidelines.

Sgnature: Date:

mt $5 off your healthy food purchase. See back for more information.

Present this Coupon to your pharmacist to receive

S O F F Participating Chicago Locations

| |
| |
| |
| |
| |
| your 1213 W. 79t St. 5036 S. Cottage Grove Ave. |
| pU rchase I:, (79th St. & Racine Ave.) I:, (Cottage Grove Ave. & 515t St.) |
| |
| |
| |
| |
| |
|

(773) 651-2118 (773) 373-6266
of $20 or
8636 S. Ashland Ave. 650 W. 639 St.
more [Jashiand Ave. & 87t st)  [](63 St. &Halsted Pkwy)
of hea I’rhy (773) 238-1268 (773) 994-4467
2015E. 79t St. 2924 E.920d St.
fOOd (79th St. & Jeffrey Blvd.) I:, (92nd St. & Commercial Ave.)
(773) 734-2492 (773) 721-6603

1533 E. 67t Place

= iy g



Food Rx: Farmer’'s Market partnership

IMPROVING
DIABETES
CHICAGO
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Food Rx: Farmer’'s Market partnership

IMPROVING
DIABETES

CARE AND OUTCOMES
ON THE SOUTH SIDE OF

CHICAGO

~ “ige *
. v ‘MPRovm
v m 3‘1 J’/\EETL%

M"ROV‘ TES CHICAGO

www.SouSide Diabete. 5o



Challenge

* Leveraging “big data” at zipcode level




Challenge

* Leveraging “big data” at zipcode level

* Meaningful at community level




Solution

* Leveraging “big data” at zipcode level

$ Dasymetric Areal Interpolation

* Meaningful at community level
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Chicago Public Health Department
Collaboration

x* HEALTHY
CHICAGO

CHICAGO DEPARTMENT OF PUBLIC HEALTH

b

Imputed diabetes-with-complications hospitalizations per
10,000 residents (age-adjusted) by Chicago community area, 2010

i
[

Problem
Methods
Validation
Conclusions

i
Hi’a(‘n

FH3
i

T
HH Ry

i

i

(:i;i:“ I ;:"
i




Challenge:
“Modifiable Areal Unit Problem”

— Context: Public Health indicators in Chicago

— Research Question: What is the community-
evel variation in diabetes-related
nospitalizations?

— Trial of dasymetric areal interpolation method



MAUP:
Same Total, Different Aggregates

* MAUP

— Modifiable Areal
Unit Problem

* Interpretation of
results can
change
depending on
the choice of
boundary

Total N=2




MAUP:
Same Total, Different Aggregates

* MAUP

— Modifiable Areal
Unit Problem
* Interpretation of

results can
change

depending on
the choice of

boundary

Total N=2




; : W HEALTHY
Starting point S8 CHICAGO

D i a betes hos pital ization CHICAGO DEPARTMENT OF PUBLIC HEALTH
rates by ZIP

Convert to community area
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ZIP Code & Community Areas

o | R
| _ A | Community —
ZIP Codes [ - _ Areas
(N=59) Al (N=77)




ZIP Code & CA are simliar

| ZIPCodes (ZCTAS)

(N=59) (N=77)
Range Mean CV Range Mean CV

Area
(square 0.09 — 0.61 —

miles) 16.60 4.43 77.8 13.34 3.00 65.7
493 —

2010 133,91 2,876 —

Population 6 47,143 56.5 98,514 35,008 63.9

* CV (Coefficient of variation) = the smaller, the less variability
Sources: 2010 US Census, the City of Chicago



Blocks are constituents of both
Community Areas and ZIP Codes




/Z|IP Codes over Hyde Park




Why Dasymetric Areal Interpolation?

« Geographical unit discrepancies:

— In lllinois, hospital discharge data comes with 5-digit
ZIP Code only as patient address.

— In Chicago, summary statistics are tabulated by
Community Areas (i.e. Chicago neighborhoods).

 Our solution:

— Estimate community level hospital discharge rate
by allocating the # of discharges of a given ZIP Code
to overlapping communities based on proportions
of population and by ancillary information*.

* Ancillary information used was gender, race and age group



Dasymetric Interpolation Procedure
(Stage 1)

1. Calculate for each ZIP code: male & female x 19
age groups x 4 race-ethnicity groups = 84 age-
sex-race-specific rates

2. Apply rates to corresponding population for age-
sex-race group in each census block to get case
counts

3. Sum counts for each community area by age
group

4. Calculate crude and adjusted rates



Results

Results

Rates by ZIP Rates by community area

<120
12.0-239

<120
12.0-239

[ 240-359 [ 240-3509
Bl 360-479 B 35.0-479
- 450 Il =480



Results

“4 HEALTHY
Actual vs. Interpolated &a cricaco
ZIP Codes Community Areas

(N=58) (N=77)

Range Median Range Median

Discharges 0 - 393 109 12 -— 462 76
Crude rate (per 10,000) 0-57 18 7 -58 26
Adjusted rate* per10000 Q- 57 19 9-56 29

*Adjusted to the 2000 U.S. Standard Population using four age groups (0—44, 45-64, 6574, 75+).



Methodological Validation

* Need for validation study using case data
geocoded to community area

 Plan:

— Obtain raw hospital discharges from a single
Chicago hospital (UCM)

— Compared the actual discharge rates to the
estimated discharge rates from the

dasymetric areal interpolation method
Evaluation measure:

— Statistical significance test:
* One-tailed Chi-square test (p < 0.05)




Data: Validation Study

1. Univ. of Chicago Medicine Hospital Discharges

— 84,942 cases

 All discharges (patients), not just diabetes
« From all departments within the UC Medical Center

— Date range (1/1/2009-12/31/2011)
« By discharge date
« 2009 (n=29,239), 2010 (n=27,649), 2011 (n=28,054)
— Variables
 Location: residential street address
« Demographic: DOB (age), sex, race, ethnicity
« |CD-9 Diagnosis code (up to 10 per discharge)




Data: Validation Study

2. 2010 Census TIGER/Line Shapefiles

—  http://www.census.gov/geo/maps-
data/data/tiger.html

— Census blocks
— Census ZCTAs (ZIP Code Tabulation Areas)
3. 2010 Census summary file 1 (block-level, I.e.
sumlevel=101)

—  http://www2.census.gov/census_2010/04-
Summary File 1/

— Sex by age (P012), sex by age by race (PO12H&I)
Race: NH White, Hispanic, others (= Total — NHW — Hisp.)
4. Chicago community area boundary file
—  https://data.cityofchicago.org/



http://www.census.gov/geo/maps-data/data/tiger.html
http://www2.census.gov/census_2010/04-Summary_File_1/
https://data.cityofchicago.org/

|dentified Data Issues

1. UC Medical Center discharge data

— Missing values
* age & sex (0.1%) -> excluded
 race/ethnicity (13.9%) -> treated as “others” category
DX (1.4%) -> excluded

2. 2010 Census TIGER/Line Shapefiles

— ZCTAs (ZIP Code Tabulation Areas) are generalized ZIP
Code zones. They may include addresses associated with
ZIP Codes that are not the same as the ZCTA.

3. 2010 Census summary file 1 (block-level)

— Inability to identify “NH African-American” (47% of
discharges)

— Swapping (statistical disclosure avoidance technique)

« “A small sample of households” “were swapped with data from
other households that had identical characteristics on a certgj
of variables but were from different geographic locations.”
https://www.census.gov/srd/papers/pdf/rrs2009-10.pd



https://www.census.gov/srd/papers/pdf/rrs2009-10.pdf

UCM Diabetes Discharges

« Patient addresses were geocoded:

— Software/data: ArcGIS 10.2/ESRI StreeMap
Premium

— 98.3% were geocoded at street address level.

— Chicago residency, ZIP Code & Community Area
were determined based on geocoded location.

« Diagnosis code selection:
— Diabetes (ICD-9 250.x) discharges only.
* Result:

— Chicago diabetes discharges with valid variables.
— Total 6,534 discharges.




UCM Diabetes Patients:
Sociodemographic Characteristics

| Total | NHWhite | Hispanic | Others _
(n=6,534) (n=461) (n=287) (n=5,786)
All (%) 100% 7% 4% 89%
Male 2,581 279 167 2,135
Female 3,953 182 120 3,651
Age (mean, SD) 61 (17) 64 (16) 62 (16) 61 (17)
Distance Miles (mean,

SD) 3.83(3.08) 7.3(4.84) 7.14(2.98) 3.39(2.59)

Length of Stay (mean,
SD) 4.33 (5.27) 4.44 (5.37) 4.18 (4.48) 4.33 (5.29)

Note: Patients might be repeated if they were hospitalized more than
once, as our unit of analysis is a discharge, not a patient. Distance is
a direct distance between patients’ residence and the UC Medical
Center and measured in miles.



Diabetes Discharges Results

Number of diabetes o Count 20002011
discharges by 1- 3 nea
Chicago community ™\ g 7 : e
areas. A e

N=6,534 a B

Color in quintiles pembael vedical
Patients are mostly T .
from the Southside. i



Interpolation: Step 1

« Start with a Census block data table with
population & discharge counts by race,
sex and age group

« Calculate ZIP Code level discharge rate by
race, sex and age group.

— Rate (weight) = Discharge # / Population for
the ZIP/age/race/sex group

ZIP Code | Race Age Discharg Populatlo Rate
group1l |es (weight)

60637 NH White Female 35-44 2517 0.01311




Interpolation: Step 2

* Transfer the ZIP Code level discharge rate
to the Census block table to estimate
(interpolate) the number of discharges at
the census block level by race, sex and
age group.

— Dasymetric count = Rate (weight) X
Population

ZIP Block Com Race Age Population | Rate Dasymetri
Code munit group (weight) | ¢ count

60637 036400100 Hyde NH Femal 35-44 3 0.01311 0.03933

Park  White e




Interpolation: Step 3

« Aggregate the block level estimated
discharges for all population (i.e. removing
race, sex and age categories, except for four
age categories for the subsequent age-
adjustment) at a community level.

» Calculate crude discharge rates

— Rate = Dasymetric count / Population
— (Need to be age-adjusted next!)

Communi | Age Populatio | Dasymetri | Rate
ty group 2 n Cc count

Hyde Park [Re&:¥: 10168 295 0.02901




Interpolation: Step 4

» Adjust the crude discharge rates for age
using the U.S. standard population

Community | Age-adjusted rate per 10,000
population

Hyde Park [EYg¥4s




Actual (L) vs. Interpolated (R)
Hospital Discharge Rates

2010 Diabetes-related Discharge 2010 Diabetes-related Discharge
Age-adjusted Rate (4 groups) Age-adjusted Rate (4 groups)
(Geocoded Location) (Dasymetric By Race/Sex/Age)




Results: Differences

Rate Differences




Validation Results

* An estimated 6,544 hospitalizations were
calculated using the dasymetric method,
for a difference of 10 persons.

— Raw N=6,534

 Variation in actual vs. estimated
discharge rates by neighborhoods were
not statistically significant, X2(76,
N=6,534) = 54, p=0.97.




Conclusions

* Dasymetric Areal Interpolation an
effective, validated approach

* Translate zipcode-level data to
community-level data

 Inform local health policy and population
health management
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Supplemental Discussion

* |n the racially diverse city, like Chicago,
Inclusion of race into calculation turned out
to be crucial.

* To prove if inclusion of race in the method
makes a difference we ran the same method
using age and sex categories only.

* A measure we used for the comparison is
root mean squared errors (RMSE) — see the
next table.




Results (supplement)

84.68 (N/A)

Community age-adjusted rates
0.39-

Dasymetric (age, sex, race) 74.63 2.66

0.38-
Dasymetric (age, sex) 67.23 4.22

* * The number of communities whose estimated rates are
statistically different from the actual/observed rates at 95%
confidence level.

Range RMSE
0.10-

Community Areas
(N=77)

Number
of
communiti
es*

(N/A)

0

4



Supplement: How to “group” age
Error comparisons from different age group uses

4 250
3.687 3.689 3.68

35 207 207 7o
200

66 2.66 2.656 2-7 2.696 2.689 2 675 2.685 2.682 2.716

2.5
150

100
15

50

0.5

Root-Mean Squared Error (RMSE)
s
Difference between actual count and dasymetric count

10 10 10 10 10 10 10 11 11 11

0 0
19 18 17 16 15 14 10 9 8 7 6 5 -

Count difference 207 207 205 10 10 10 10 10 10 10 11 11 11
e===RMS5E 3.687 3.689 3.68 2.66 2.66 2.656 2.7 2.696 2.689 2.675 2.685 2.682 2.716

Number of categories



Supplement: How to “group” age

Number of | Minimum Categories Count
categories | Interval difference

5 0,5, 10, 15, 18, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85+ 3.687 207
18 5 0,5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85+ 3.689 207
17 5 0,5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80+ 3.680 205
16 5 0,5, 10,15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75+ 2.660 10
15 5 0,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75+ 2.660 10
1 5 0, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75+ 2.656 10
10 10 0,5, 15, 25, 35, 45, 55, 65, 75, 85+ 2.700 10

7 0,18, 25, 35, 45, 55, 65, 75, 85+ 2.696 10

10 0, 18, 30, 45, 55, 65, 75, 85+
10 0, 18, 30, 45, 55, 65, 75+
10 0, 18, 30, 45, 65, 75+

10 0O, 18, 45, 65, 75+

10 0O, 45, 65, 75+




