Using GIS Training to Address Blood Pressure Medication Adherence
Generating useful composite measures

*** Eiles needed for exercise: MT_tract10_prj_carto.shp, MT_Trt_ACS2012.dbf, Census_FieldMap.xIsx,
and ACS20125US_Trt_Pop16.dbf

Goals: The goal of this exercise is to generate an ACS based areal measure to understand the social

makeup of a defined study area.

Skills: After completing this exercise you will have experience processing readily available US Census
(tract level boundary files) and American Community Survey (Social-demographic-economic tables) to
generate a composite measure that can begin to provide insight on some of the social drivers that may

influence health outcomes for sub county areas of interest.

Preparing Workspace
1. Open ArcMap. In the folder tree on the left side, browse to New Maps > My Templates and
select a Blank Map. Click OK.

Q ArchMap - Getting Started P

Open existing map or make new map using a template

=) Existing Maps My Templates A

Browse for more...
EI N;w Maps 1
i My Templates
él--TempIates J
(- Standard Page Sizes
i L. Architectural Pac

Blank Map

i -North American |

- Traditional Layouts
- Industry

" World
- Browse for more...

4| m | 3

C:\Wsers\sitkonic\AppData \RoamingESRI\Desktop 10, 1\4rcMap\Templates \Mormal . mxt

Default geodatabase for this map: What is this?
-
[ Do not show this dialog in the future, oK ] ’ Cancel I

2. Click the Add Data icon b - to add new data to the map.
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Click on the Connect to Folder button =2,

Browse to the data folder for this exercise (Generating_composite_measures_Exercise_data)
and click OK. You now have a permanent connection to that folder making it quicker to find
and add data.

From the folder, add the shapefile MT_tract10_prj_carto.shp. This file is projected census

boundaries for Montana.

o R

Look in: [EI Generating_composite_measure v] = 6} Lf}| E?% v| E| Bl s @’

=S| MT_Trt_ACS2012.dbf

Ed| MT_tractl0_prj_carto.shp
Census_FieldMap.xlsx

=S| ACS20125U5_Trt_Poplé.dbf

Mame: | Add

Show of type: [Damsets, Layers and Results V] [ Cancel ]

Once you've selected the files, click Add and the data will appear in the Table of Contents
as a layer.
Now you have your census boundary added into your workspace as a shapefile layer. Please

check if your census boundary projected correctly.

Finding the Right Variables for NSES Neighborhood Deprivation Index

1.

In order to generate a Neighborhood Deprivation Index (NDI) for census tracts, we need find
the right variables. Gathering data from different locations is crucial for the calculation. You
will need the following 6 variables to measure the NDI at census tract level: 1) % adults >= 25
with less than high school education; 2) % male unemployment; 3) % household below
poverty; 4) % household receiving public assistance; 5) % household have only female

header with children; 6) median household income.
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2.

Open Census_FieldMap.xlIsx, this is the metadata for those available census fields in the
datasets you have been provided. You want to locate all 6 variables that have been specified
for the NSES NDI.

Variable 1) can be found under the education category; pct_ItHS is the corresponding
variable in the table.

Add MT_Trt_ ACS2012.dbf into your workspace. Right click to Open the attribute table and
you will see thepct_ItHS field in the table. Similarly, you will identify all 6 variables used in the
NSES NDI.

All matched fields are listed as below: 1) pct_ItHS; 3) pct_[t30; 4) pctPubAsst; 5) pctFemHH;
6) medHHinc. However, you won't find any variable that represents % male unemployment.
The closest variable is TotEmpMale — the total male civilian employed, age 16+.

In order to generate variable 2), you need male population for age 16+. Let’s say that you
make a request to your data manager andreceive a file containing male population over 16
years old for all census tract - ACS20125US_Trt_Popl16.dbf. Now you have everything you
need to calculate the NSES NDI.

Generating NSES Neighborhood Deprivation Index

1.

First, you will join both census tables to the boundaries files. Right click on
MT tractlO_prj_carto under Joins and Relates click Join.

| B Copy

X Remove

1
f B Open Attribute Table

| Joins and Relates 4 || Join...
& Zoom To Layer Remove Join(s) 3
Join
Visible 5cale Range ¥ Join data to this layer or

standalone table based on a
commen attribute, spatial
location or existing relationship
class.

Use Symbol Levels
Selection [

Label Features

Edit Features 3

“ag  Convert Features to Graphics...

Convert Symbology to Representation...

Data [
< Save As Layer File...
f;, » Create Layer Package...

[ Properties...
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2. Select GEOID10 as the common field in the census tract boundary; choose

MT_Trt_ ACS2012 as the join table; and STFID12_tr as the common field in the join table.

You

want to keep all records in this case.

-

"
Join Data ﬁ

Join lets you append additional data to this layer's attribute table so you can,
for example, symbaolize the layer's features using this data.

What do you want to join to this layer?

Join attributes from a table

1. Choose the field in this layer that the join will be based on:

GEQID10 -

2. Choose the table to join to this layer, or load the table from disk:

B2 MT_Trt_ACS2012 =

Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

STFID12_tr -

Join Options
@ Keep all records

All records in the target table are shown in the resulting table.
UInmatched records will contain null values for all fields being
appended into the target table from the join table.

(71 Keep only matching records

If a record in the target table doesn't have a match in the jain
table, that record is removed from the resulting target table.

[ Validate Join |

About joining data [ ok ] [ Cancel

)

b

3. After joining with ACS data, Open Attribute Table for MT_tract10_prj_carto to check if ACS
data was successfully appended to the table.
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4. Next, join the male population table to the census boundary. Right click on
MT _tract10_prj_carto under Joins and Relates click Join. Set parameters as shown in the

image below and click OK.

i ™
DI — ==

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

Join attributes from a table -

1. Choose the field in this layer that the join will be based on:

@ Keep all records

All records in the target table are shown in the resulting table,
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

GEQID10 -
N
2. Choose the table to join to this layer, or load the table from disk: 1
N
B ACS20125U5_Trt_Poplé -] |
Show the attribute tables of layers in this list |
N
3. Choose the field in the table to base the join on: |
N
GeolD12_tr - 1
Join Oplions 1
N
N
N
N

(7 Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

[ Validate Join |

About joining data [ 0K ] [ Cancel ]

W

5. Now you have all the variables you need to do the calculation. You may want to do some
housekeeping work to help ease the upcoming calculation process. Right click
MT _tract10_prj_carto and select Properties. Under Fields tab, turn all fields off and check
only the fields you are interested in: census boundary identifiers, pct_ItHS, TotEmpMale,
pct_[t30, medHHinc, pctPubAsst, pctFemHH, and TotMale16.
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e I =

| General | Source | Selection | Display | Symbology | Fields | Definition Query | Labels | Joins & Relates | Time | HTML Popup |
E ][4~ 3 ~| options - .
Choose which fields will be visible + | |= Appearance

Alias FID

Shape Highlight Ma

STATEFP10 = Field Details

COUNTYFP10 Data Type Object ID

TRACTCELD Mame MT_tract10_prj_carto.FID
GEQID10 Allow NULL Values No

MAME 10
MAMELSAD 10
MTFCC10
FUNCSTAT10
ALAND10
AWATER 10
INTRFTLAT10
INTRPTLON10
oD

stabbr

| I

Lok J[ Caneel ]| sy |

6. The data is cleaned now. Right click on MT_tract10_prj_carto, Export the dataset under Data
sub-menu. Click Yes to add MT_tract10_NSES.shp to your TOC.

T S

Expaort: [MI features

IUse the same coordinate system as:

@) this layer's source data
() the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature dass:

R:%Projects " COC\ Thematic' Workspace "M T _tract 10_MSES shp
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7. Open Attribute Table for the newly exported shapefile. You need to derive 2) % male
unemployment based on your requested data. Use Add Field under Table options to add a

new field for % male unemployment.

L Add Field ‘ [F5
- %- B
R MName: pct_unEmpM
B8 Find and Replace...
_ Tz
ES  Select By Attributes.., iL_ItHS s [Float v
| 6.8% Field Properti 1
14.261 e Tropetes
¥ Switch Selection 1350 [Precision [0 |
Select Al [ 860 [Seae o !
] Selec | o8Y
6.85¢
| AddField.. a7z
Turn All Fields On 502
Show Fig Add Field
Arrange| Adds a new field to the table. [0
-~ . ~ o [ AR e ;‘E

8. In the popup window, name the field as pct_unEmpM and specify Float as the type of field.
9. Right click on pct_unEmpM and select Field Calculator. Click Yes in the popup window to start

the calculator.

| |
Sort Ascending

2

Sort Descending

Advanced Sorting..

Summarize,..

Statistics...

Field Calculator... |
Field Calculator | J

Field Calculator

Populate or update the values of You are about to do a calculate outside of an edit session. This method iz faster than calculating in an edit
this field by specifying a gegsion, but there is no way to undo your results once the calculation begine. Do you wish to continue?
calculation expression. If any of
X | therecords in the table are

o currently selected, only the values
L—— of the selected records will be [ Yes ] [ Mo ]
calculated.

[] Don't warm me again

1 i

10. Use the following equation to calculate pct_unEmpM : (1 - [TotEmpMale] / [TotMalel16]) * 100
and then click OK.
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Field Calculator @
Parser
@) VB Script ! Pythaon
Fields: Twpe: Functions:
FID = @) Mumber E'tjnsl? :?
Shape ] Cost )
GEQIDID Sl Expt )
MAMELD . ) Date Fixc ()
pct_ItHS i';t (( ))
TotEmpliale Sing( ]
pck_lE30 Sari )
medHHinC Tan( )
pctPubAsst —
[ Show Codeblock .
i) e
Do HEEEE
{1 - [TotEmprale] / [TotMale16]) * 100 -

About caloulating Fields [ Clear l [ Load... ] [ Ca— ]

[ K ] [ Cancel ]

11. With all 6 variables ready, you can start to calculate the Z-score for each field. Z score (standard)
indicates how many standard deviations an element is from the mean. Let’s begin by calculating
% less than high school. Add Field for the Z-score for % less than high school.

Add Field 23]
Hame: Z_pctLHY|
Type: [Float v]
Field Properties
Precizion 0
Scale 0
[l l l Cancel
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12. To calculate Z score, we need the mean and standard deviations for the field. Right click on
pct_ItHS and click Statistics.

pue 1 TesC Afnl~ | T miedH

Sort Ascending p

Sort Descending
Advanced Sorting...

LT

SUMMarnze...

"

Statistics...

Statistics
Generates a report of statistics for
the selected values in this numeric
field. This command is disabled if
this field is not numeric. If any of
¢ | therecordsin the table are
| currently selected, statistics will
|7 | only be generated for the selected
~ 7.0 records.

wlaml o

emlnnl v

|

4 4557 TTE ZT T
13. Write down the Mean and the Standard Deviation of the field.

[ ™

Field
-

Statistics:

Count: 271

Minimum: 0
Madmum: 26 6226

Sum: ZH8 5395

Mean: 8666155

Standard Deviation: 5093166
Mulls: 1]

Frequency Distribution

00 41 81 122 163 204 244

14. Right click on the newly created field Z_pctLHS and select Field Calculator. Use the equation
listed below to calculate Z-score: ([pct_ItHS] - 8.67)/5.09 and hit OK. Now you have the Z score
for the first variable.

15. Similarly, calculate Z score for the remaining variables: Z_pctlt30; Z_mHHinc; Z_PubAss;
Z_pctFeHH; and Z_pctUEM.

16. Last, create new field named NSES_NDI as float. Use the following equation to calculate the NDI:
([Z_pctLHS]+[ Z_mHHinc]+[Z_pctlt30]+[Z_PubAss]+[Z_pctFeHH]+[Z_pctUEM])/6.

17. Now you‘ve successfully created the NSES NDI composite measure.
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If you have time...
Try to use another method mentioned in the presentation for calculating a neighborhood
deprivation index and compare the difference between them.
This time, base your calculation on the following set of variables:
Income/poverty:
% Poverty
% Female HH with Children
% <30K
% Public Assistance
Education: %Less than HS education
Employment: % Unemployment
Housing: % Crowding

Occupation: % Management (male)
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