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This workbook will guide its readers to through a process towards developing a dashboard
using Tableau. (Please refer "Dashboards: Topics in Design, Evaluation, and Maintenance for
effective insights of drug overdose surveillance " for additional insights in data preparation
and drug overdose dashboard development)

Within the workbook, we are going to use data from multiple sources, combine them, and
develop interactive visualizations from the data. Readers will also learn approaches needed
to understand and evaluate their data including common data issues. Next readers will be
guided through the process of starting with multiple datasets, merging them on specific
attributes, and utilizing the developed dataset to create a single interactive dashboard. We
will evaluate several approaches to develop visualizations with different data
attributes/variables which will help inform readers on appropriate data dashboard
development techniques.

The workbook explores development of visualizations using opioid mortality data, county
indicators, and prescription dispensing dataset to describe different patterns that exist in
these datasets. The workbook uses county level indicators to show how to create
visualizations with Tableau. Using the same workflow readers can use their jurisdiction
specific datasets, i.e. Emergency Department, hospital discharge, syndromic surveillance
datasets, to develop their own dashboards.

A complementary guide for non-Tableau users is also included which is an additional
resource (Please see the course website for supplemental materials). The guide is based in
Python for more programming-oriented users and explores similar visualization and
dashboard development.
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CONNECT TO THE DATA SOURCE (csv, xIs, database, etc.)

OPEN TABLEAU: On the left panel you should be able to see options to connect to a dataset
as shown below:

Available Data

Connectors

Open Discover

Gefting Started

Connecting to Data

Get Tableau Prep

Tebleau Bluearint Assessment
Tahieau Comeun iy Farume
Blog - fized falest post

Samal= data for Relationships

Sample Workbooks

Figure 1: Tableau Desktop Data Connectors
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VIEW YOUR DATA - Simple visualizations/graphs

Here we are going to use three datasets and explore them

a DATASET 1: DRUG OVERDOSE DATASET

B The overdose death/cause dataset was obtained from CDC Wonder
(https://wonder.cdc.gov/ucd-icd10.html). The data is from the
Underlying Cause of Death database, which contains mortality and

population counts for all U.S. counties over multiple years. The
counts are based on death certificates for U.S. residents, where
death certificates identify the underlying cause of death for a
person and their demographic data.
o From this data we obtained the Drug/Alcohol Induced
causes data for 2009 - 2019 across all counties in US. - CDC

| @ Wonder Database — Drug/Alcohol Causes

G DATASET 2: COUNTY HEALTH RANKINGS AND ROADMAPS

B The County Health Rankings contains multiple indicators of
population for each geographic county region in U.S. The project is
developed by University of Wisconsin Population Health Institute
with a goal to analyse indicators and explore ways to improve
health of underlying population. Some of the indicators (from over
500) in the data include, obesity, smoking, unemployment, access
to healthy foods, the quality of air and water, and income
inequality.

«(@ o County Health Rankings
s o

From this data we obtained the measures data for 2021
across all counties in US - County Health Ranking

Documentation

o County Health Ranking - Data Dictionary

a DATASET 3: COUNTY OPIOID DISPENSING RATES
B The third dataset is the Opioid Dispensing Rate dataset. The data is
summarized by CDC from the IQVIA Xponent database. The dataset
has data for opioid prescriptions dispensed per 100 persons for
years of 2006—-2019 per county in U.S.
@ o We utilize County Opioid Dispensing Rates for 2019
« o The first step is to import the data and view them. Here we
use Tableau desktop to connect to the data and view it.
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Figure 2: Data view of 2019 Opioid Mortality Data
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Figure 3: Data view of 2021 County Health Indicators
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Figure 4: 2019 Opioid Dispensing data

DATA ATTRIBUTES AND DEVELOPING YOUR DATA DICTIONARY

The imported data has multiple variables and each variable as an associated datatype
assigned by Tableau.

For example, within the opioid dispensing dataset, we observe there are 4 distinct
9 variables in the data —

= STATE = FIPS
= COUNTY = OPIOD DISPENSING RATE

Each of those variables can be associated with the following

datatypes.
lcon Data type
(= | ave  Text (string) values
E B Date values
:: - £ Date & Time values

# Numerical values
1/r  Boolean values (relational only)

@ Geographic values (used with maps)

= Cluster Group
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We refer the reader to visit:

o Tableau Datafields and Roles for more information about

Tableau datatypes.

)
« While these datatypes

were automatically

ass'gned by Ta blea u 2019-Opioid_Rate.csv v 4 fields 3095 rows
during the reading of .
the source files, we can Name
alter the datatype to 2018-Opreid Rate s
suit the need of future .
lelas
analysis by clicking on _
) Type Field Name Physical Table Rem...
the datatype icon (as =
. . State 2019-Opicid_R...  State
Shown n the flgure) County 2019-Opiocid_R...  County
Fin. 2019-Opiocid_R... FIPS
+ Number (decimal) \OIQ-ODioid_H... Opiod...

Number (whole)
Date & Time
Date

String

Boolean

« Default

Figure 5: Changing Datatype of a
variable in Tableau k Geographic Role J

We can also extract additional metadata information of the data variables
using the Describe feature (via the dropdown on the variable names). This
can be used to create a starting point for a data dictionary.

Describe Field X

Opiod Dispensing Rate

Role: Continuous Measure
Type: Database column
Remote column: [2019-Opioid_Rate.csv].[Opiod_Dispensing_Rate]
Remote type: Double-precision floating-point number
Default aggregation: Sum
Status: Valid
Domain
0to 567.9
2019-Opioid_Rate.csv
Name
2018-Opicid_Rate.csy
L con I
Fields AL Baldwin County 1003
Type Field Name Physical Table Rem... AL Barbour County 1005
o St 2019-Opioid_R.. State AL Bibb County 1,007
&  County 2019-Opioid_R.. County AL EEEEETIY (e
# Fips 2019-Opioid_R.. FIPS AL Bullock County 101
AL Butler County 1013
# Opied Dispensing Rate 2019-Opicid_R...  Opied... e ety
AL Calhoun County 1015

Figure 6: Metadata for a
variable in Tableau
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VIEW THE DATA ON A WORKSHEET

Now that we have the data imported, we can view the data on a Worksheet. Tableau uses a
workbook and sheet file structure, much like Microsoft Excel. A workbook contains sheets. A
sheet can be a worksheet, a dashboard, or a story. A worksheet contains a single view along
with shelves, cards, legends, and the Data and Analytics panes in its side bar. Below we
show the worksheet for the Opioid Dispensing dataset.

4 Tabberu - Book]

Fle Din Werisheer Deshboard oy anolysis Map Famat S

Here we can observe that
the sheet has a left pane
which contains the
variable arranged by what
it thinks could be indexes
and measures. In indexes
we see hierarchy of
variables where, state and
county are grouped
together. Measures,
include the Opioid
dispensing rate and
Geographic variables
(Latitude and Longitude)
generated from the State
and County variables.

B Our first step can be to explore the data, for which we can use the
Table view of a worksheet.

| Tableau - Book1 — o x
File Dsts Werkshest Dasshbosrd Story Anabysis Msp Formst Sever Window Help
€ R G &6- g - [k~ B3 B IF £~ # | Stendad - HN-TT & £ ShowMe
Data Analytics < Pages i Columns
(2 2019-Opioid_R: —
£ 2019-Opioid_Rate = =
S
Filters. “
s e R
— |m
v & State.County State ou Fips  Opiod Dispensing Rate = "mls I
® Count AK Ale h 2012 1A — LI
@ Stal Marks 2,016 3 =] i‘ Qo
e Measure Nam 2,020 £ Msi= ©
Automatic - o
# Fips oo
* & 2,060 4
coor | sze | Tex 2,068 8
- 2070
e =~ 2,030 20
@ Detail | Tositip o : 2
* : s il
2,110 36 f— 0
2122 53 = @2
Measure Values 2130 5
2,150 18 For symbol maps try
SUM(Fips) 2188 1ge0 & (CHEEED

Figure 7: Table view of the Opioid dispensing rate.
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B Here we use the geography (County and State) as our row indexes
and the columns to be the Measure Names of FIPS and Opioid
Dispensing Rate. \

B We will discuss how the Worksheet components work in the later
sections, but for now we already observe issues with the imported
data.

B The FIPS code is not in the standard 5-digit form. The data was read
in as numbers from the csv file, but even if we convert it to string
format (during import), the csv file itself has an issue where it had
saved the FIPS variable as a number.

To fix such issues, explore data summaries, and perform data wrangling we will
use Tableau Prep Builder, an add-on data pre-processing software.
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CHECKING DATA ISSUES

We read in the dataset via the Tableau Prep Builder software and are able to preview the
data as such.

8 Tableau Prep Builder - Flow1* - O X

« > G| = Alerts (0) A
Connections
@ 2013-Opioid_Rate csv
100%
2013-Opicid_R..
Tables Input £ Search v

B 2015-Opioid_Rete Settings MultipleFiles  Data Sample Changes (0)

2019-Opioid_Rate  #fisics T Fiter Values...

Clear the check box to remove fields. You can also filter your data or change data types. Add 5 clean step to view and clean

Connection Details data.

Text file Fields selected: 4of &

File Type Field Name Original Field Name Changes Preview

€:\Users\Somya\Dropbax|Consulting\CSTE- abe | Stats State AL

Resource\data\Opioid_Dispensing_Rate\2015-Opioid_Rate.csv . County County Autauga County, Baldwin Coun

#* FIps. FIPS 1,001,1,003, 1,005
Opied_Dispensi... Opicd_Dispensing_Rate 1013,67.6,27.2

Text Optiens

(®) First line contains header
(O Generate field names automatically

Field Separator

Comma -
Text Qualifier
Automatic -

Figure 8: Tableau Prep Builder import of Opioid Dispensing Rate file

Here we observe the FIPS variable is still imported as a number, which can
be changed to a string by updating the Type column. Following this we can
add a Clean step (with the plus button), which shows more details about the
dataset.
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Clean step

e E [ n b
© —O
100%
013-Opioig_ Clean1
Clean 1\isk 2 — Q 1Recommendstion ¥ BB £ Search >
>
Abc Q Abe £ #
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H
@
c
&
S
. ]
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AL Acadiz Parish - 300 |
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AR Accomack County ] 600 1
Az Ada Caunty 40,00, E—
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co Adams County 50,000 mm—m
cT Addisen County
DC Aiken County
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HI Alameds County
State  County FIPS Opiod_Dispensing_Rate
AL Autauga County 1,001 1013 -
AL Baldwin County (1,003 |67.6
AL Barbour County (1,005 |27.2 .

Figure 9: Clean step for viewing the data.

10001
10003
10005
1001
1003
1005
1007
10039
1011
1013
1015
1017

Figure 10: String
conversion of FIPS code

INCORRECT REPRESENTATION

The clean step presents a view of the raw data with its
potential issues. Here we observe the issue with FIPS codes,
where if it is read in as a number cannot uniquely differentiate
each county. To merge multiple datasets (i.e., with the County
Health Indicators dataset and the opioid mortality dataset)
using the FIPS codes, we must ensure they are in the same
format in each dataset. The first step is to convert the data
into string, but even with that we observe that the FIPS is not
converted into their proper 5-digit format, as shown in the
figure:

\

The issue here is the missing 0 in front of the 4 digit FIPS
codes. This can be handled in the clean step by creating a
Calculated Field.
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We are going to create a new variable and call it FIPS_STR, and use the
following function to perform the cleaning operation:

Edit Field

FIPS_STR All - ABS(number)
IF LEN{ ) = 4 THENW 2 Search Returns the absolute value of the
L ABS N given number.
S ACOS
. Example: ABS(-7) =7
AND

END
ASC

ASCH
ASIN

<| ATAN
ATANZ
AVG
CASE
CEILING
CHAR
CONTAINS
cos
coT
COUNT

Figure 11: Create a
new variable
FIPS_STR by
appending O to the
beginning of FIPS
codes

Calculation is valid ~ Apply m

This operates row wise and creates the values of FIPS_STR by appending ‘0" if
the length of FIPS string is 4, else if the string length is 5, it keeps it as it is.
See here for additional examples on how to create a Calculated Field from
your data:

«f@ https://help.tableau.com/current/pro/desktop/en-

us/calculations calculatedfields.htm

B COMPLEX CONFIGURATION
Next, we import Dataset 2: County Health Rankings and
Roadmaps. Here we observe data issues during import as
shown below. The data here has two headers and the second
header is being treated as a row of observation.

analytic_data2021  ss07ic:

ear the check bax 2 or change data types. Add a clean step to view and clean

Connection Details

crosoft Excel

File Typs Field Name Original Field Name Changes Preview
C\Us=rs\Somy=|\Dropbesx Consulting|\CSTE- State FIPS Code State FIPS Code null, 0,1
data2021 x1:

County FIPS Code County FIPS Code null, 0

S-digit FIPS Code S-digit FIPS Code null, 0, 1,000

State Abbreviati. State Abbreviation state, US, AL

. MName Name county, United States, Alabame
Figure 12:

3]

County null

County

Health

Rankings
DESIGatalimport ¢

]

Prematu null, 6,906.6410942, 5,815.88}

©

Prematu null, 2,354,074, 82,243

Prematu

]
P o ok o FOE & o ¥ F

©

,651,801
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https://help.tableau.com/current/pro/desktop/en-us/calculations_calculatedfields.htm
https://help.tableau.com/current/pro/desktop/en-us/calculations_calculatedfields.htm

We can use the Clean with Data Interpreter to handle the
configuration of import and get the data read in the right
format. See here for capabilities of the Data Interpreter:
Tableau Data Interpreter.

&
. R

ANOMALIES:

After importing the data and creating the Calculated field of
FIPS_STR (as we did in i), we can observe the variable
summaries. Here we notice another issue with the FIPS_STR.
We still have some observations with 0 as the FIPS code.

1%
observations

with O FIPS
code

Clean2 s5&5fisids Krows [# Rrenamefisics Q 16Recommendations ¥ E B £ Search
# Abc Abc Q
g FIPS_STR =+ ] State FIPS Code statec... 52 County FIPS Code count... 225 5-digit FIPS Code fipsco.. 3¢ State Abbreviation state =2
=
o
:
=
S
——
o O — 0 — o AK
]
01000 o — sqo . m— 1000 AL
20 - —— 2
01001 — 3 10000 AR
01003 1 — ol 10001 Az
01005 — i 10003 cA
1]
01007 P o ! 10005 o
01005 | 1001 T
01011 ! 1003 DC
800 | N
01013 1005 DE
01015 1007 FL
01017 1009 GA
01015 1011 HI

Figure 13: Dataset 2 variable summary after FIPS_STR creation

Going to the data view we can see that these O FIPS code values are coming
from the rows which have aggregates for the country and the states.

FIPS_SPR State FIPS Code statecodd] | County FIPS Code countycode || 5-digit FIPS Code fipscode  State Abbreviation state | Name county Release Yearyear | County Ranked (Yes=1/No=0) county_ranked
0 0 0 0 us United States 2,021 il

01000 f|1 0 1000 AL Alabamz 2021 il

01001 |2 1 1001 AL Autauga County 2,021 1

01003 |2 E 1003 AL Baldwin County 2,021 1

01005 f|1 s 1005 AL Barbour County 2,021 1

01007 f|2 7 1007 AL Bibb County 2,021 1

01009 fl1 s 1003 AL Blount County 2,021 1

«

Figure 14: Data view of Dataset 2
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# o | # #

County R... = = O e Premature death raw v... =t Premat
Filter [ Calcula:i{m\
Selected Values
The dataset has a " Group Values ¥ | Rangeof Values
County Ranked '3 Mull Values
variable which can - =9,
be used to remove _
the aggregate v Detall 1,750,
observations to Summary _
2,750,

create a clean
dataset of just the

Rename Field

P 3,750
Duplicate Field : .
county level data.
Keep Only Field
Create Calculated Field »
Publish as Data Role..
Figure 15: Filter Dataset 2 : -
Hide Field
for Null values on County Snked (Yes=1/No=0) coun ] & slue v001_rawvalue
emove

Ranked variable

Here we can use the Filter operation to remove any Null
values which represent aggregate level data for County Ranked

Variable

B MISSING DATA
The variable summary section can be used to observe missing or
inconsistencies with the imported data.

For example, in the
Figure below we
show that the Premature de... =t =
Premature death

variable has 2% of

the observations with

Null or missing value null

in them. U, 1 value in bin
61 (2%) rows

3

Figure 16: Premature
death variable summary
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We can choose to filter the observations out or make that decision
in the later stages of the analysis. As a rule of thumb variables
with over 10% missing values can cause issues in downstream
analysis or dashboard development. In such situations, we can
either remove the observations which have such values by using
the Filter operations as above or we can remove the variable
column entirely from the dataset. Filtering the observations will
lead to records bring omitted for counties, whereas removing the
variable excludes one facet of data for all the counties. The
decision then relies on the overall goal of the dashboard as
presented towards their intended users. Keeping Null values can
be another option where in the final form of presentation the
visualization can take it into account and present as data not
available.

0 SEE LINKS BELOW FOR ADDITIONAL CLEANING OPERATIONS YOU CAN
PERFORM WITH TABLEAU PREP BUILDER:

3 B Data Cleaning
‘ B Best Practices of Data Preparation

16
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MERGING MULTIPLE DATASETS!

Now that we have all three of our datasets filtered and checked for missing/null values, we
can start with the data wrangling stage of the process.

B KEYS: The first step in the process is to identify data keys. Data
keys are unique attributes of the data which can be used to
merge different datasets together. In other words, we need to
identify a variable/column from the datasets which can be
used to combine the datasets together.

Let’s start with the Opioid Dispensing Rate and the County
Health Indicators data. As we have discussed before we are
trying to combine these datasets on the FIPS code of the
counties, and we have cleaned and established the FIPS code
as an index/key we can use.

= i
) ©)
20153-Opicid_R... Clean1 Add:
+ Clean Step
E% MNew Rows
¥ Aggrsgate
fig R (¢ [2 Pivot
D Join
znalytic_dataZ . Clean 2 E:' Union
B Script
‘QD Prediction
E y (8 Output
E@ oasmm—— (-
Desch_Count. — %8 Insert Flow

Figure 17: Insert
Join/Merge Flow

! This step may not apply to jurisdictions who have already developed their data set prior to starting the
dashboard developmental process. Skip over to Section: View Your Data for visualization techniques.
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B JOINS?: First we create a new flow from the Clean 1
(representing the cleaned version of the Opioid Dispensing
Rate) dataset to start the merge/join process (Figure 17). Then
we can drag the Clean 2 (representing the County Indicators)
into the join flow. The result is shown in Figure 18, where
there are options of choosing what variables to join on
(Applied Join Clauses) and the Join Type.

0 Joins between Datasets Can Be Of Two Main Types — A) Inner & 2) Outer

INNER represents intersection of and Right outer joins, where in Left
data, where only Outer join all elements of the left
common/matching key rows are dataset are kept and only the
kept in the join, whereas Outer intersecting elements of the right
represents a union, where all dataset are included. Right Outer
elements of datasets are kept. join is the opposite of it, where all
In an OUTER JOIN, as it keeps elements of the right dataset are
elements which are not common, kept and only intersecting
null values are associated with elements of left data are included.
non-intersecting rows. Outer join Figure 19 describes an example of
can also be sub-divided into Left different types of joins.

o == [@%

»@ i

A Joinl sronees orsus T iervaiues & crasteCalcuiatea Fiela.. 5 B R Search N

Settings Changes (0) -

Applied Join Clauses &
Abe Abe Abe Abe

FIPS_STR(FIPS_STR-1) @ FIPS_STR © State © County ©

Add 2 join clause to create a join.

Summary of Join Results
it Sar ssgmancs o e S ncluces s sxcuces valuss.
Al -
[
Clean1 | O
amm
FIPS_STR  FIPS_STR State County FIPS Opiod_Dispensing_Rate = State FIPS Code statecode ~ County FIPS Gy

Figure 18: 5 i o
Initial Join & 7
. Join Clause Recommendations
Configurator®| - Fpssm

2 Tableau uses terminology of Relationships, which is similar to merging/joining of datasets. See here for more
details: Tableau Relationships vs Joins (https://help.tableau.com/current/pro/desktop/en-us/joining_tables.htm)
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Figure 19: Join types

In our example, the goal is to develop a resulting dataset which
contains the common data from the different datasets, thus we will
use an Inner join. We select the FIPS_STR variable (calculated field
created in Checking for Data Issues) as the Join Clause for both the
datasets.

EVALUATING THE JOIN/MERGE

Figure 20 shows the outcome of the joined data. The Summary section describes the
number of matched rows/observations (3,095) and the number of unmatched (47). It also
show that these unmatched elements are coming from Clean 2 which represents the County
Indicators dataset, which suggests that these counties do not have data for Opioid
Dispensing Rate. We can select the green bar of the excludes to check which counties did
not match. The bottom right section of the Figure shows the joined data including all of the
variables from both the datasets.

Join result :
@ — (7 @ @
2015-Gpioi_R a Joina
c v
@ —
Join Criteria
sz Join Clauses [/ Show only mismatched values v Join Results
Clean1 £ | Cleanz Jol ™ abe Abe
1FIPS_STR FIPS_STR FIPS_STR(FIPS_STR-1) = FIPS_STR = State =
01001 s w01

01003 01003 01001 = own = A

01005 01005 01003 01003 AL

01007 01007 01005 01005 AR

01008 01005 01007 01007 Az

01011 01011 01003 01009 A

01011 01011 o

01013 01013 01013 01013 o

01015 oreis 01015 01015 C

01017 01017 01017 01017 e

01018 01019 01019 01019 FL

1021 1091 01021 01021 A

01023 0
01025
01027 FIPS_STR  FIPS_STR State  County FIPS  Opiod_Dispensing_Rate | Stat
01029 01001 02001 AL 1001 1013 1 -
S umma ry oin Resutt 01031 51 01003 01003 AL B 1003 (676 1
01033 01033 01005 01005 AL B 1005 272 1
of Jo' n 01035 01035 01007 01007 AL B 1007 21 1
jin CI omme

01037 01037 01003 02005 AL B 1009 237 1
O p era t | on 01035 01039 01011 01011 AL BullockCounzy 1011 247 1




We can also merge the third dataset, Opioid
Mortality Data, into the joined data using the
FIPS_STR and County Code (Opioid Mortality
Data) as our keys.

100%
Join3 seicizics oKrows T Fitcar vz G create Calcuiared Field.. E Bl P Search ~
Sadi Join Clauses [] Show only mismatched values -~ Join Results
Applied Join Clauses +
oint Clazn 2 Join1 £ Clean £ ae abe sbe
FlpssTR = Countylode +FIPS_STR-1 +County Code FIPS_STR-1 3 FIPS_STR = State 51
01001 = | o001 -
01003 01008 01001 = 01001 = AK
01005 01005 01003 01003 AL
01007 01007 01005 01005 AR
01008 01009 01007 01007 Az
o101 1011 01003 01003 ca
- 01011 01011 co
01013 o013 01013 01013 o
01015 01015 01015 01015 bla
01017 01017 01017 01017 e
01015 01015 01018 01018 fL
2 2
— o102 01091 01021 01021 GA
01023 01023 H
. .
Join Dz,osz |:|3 01022 01022
01025 01025 ¢ L
- Dgsz 01027 01027 FIPS_STR-1 FIPS_STR State County FIPS  Opiod_Dispensing_Rate  Stats
01028 01028 25057 25057 MO DadeCounty 29057 463 29+
Join Rezue | 90,325 01031 01031 25057 29057 MO Dade County 25057 46.3 23
01033 01033 25055 29059 MO Dallas County 25055 116 25
01035 01035 25055 25059 MO Dallas County 25058 116 29
Join Clause Recommendations
01037 01037 25055 29059 MO Dallas County 29059 116 29
01033 01033 25053 29059 MO Dallas County 25059 116 23
01041 01041 25081 29081 MO  DaviessCounty 28051 36.3 23
01043 01043 25051 25061 MO DaviessCoumty 29051 363 29
01045 01045 29051 29061 MO DaviessCoumy 29061 363 29

250851 23061 MO

01047 01047 Daviess County 23061 36.3 23

Figure 21: Join Opioid Mortality Data with the Joined data of Opioid Dispensing Rate and
County Indicators

Figure 21 shows the Join pathways and the summary result. Here we
observe that the 3 rows were excluded from the Join 1 (Opioid
Dispensing Rate and County Indicators) and 582 rows are excluded
from Clean 3 (Opioid Mortality Data), which suggests data was not
available for all counties.

STORING THE RESULTING DATA

We can add an Output flow to the resulting join for storage of the data and use with

Tableau. Figure 22 and 23 show the addition of Output flow for storage and the storage
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options. We can store the joined data as a Tableau data extract, which is efficient to be used
in Tableau or as csv/xlsx files to be used in any other analytical software.

[E]
*, @ aEE——
Death_Count_.. Clean 3

»@ — @ @ B

2015-Opioid_R... Cleani Joinl Join 3
Clean Step
Mew Rows
Aggregate
Pivat

'ﬁ,, &

anzlytic_dataz... Clean 2

Jain
Union

Script

-

Qutput

Insert Flow

Add:
+
z

0=

@

=

B

B
t5

“3

Figure 22: Storing the data with Output flow

Add an Output flow

Addition Output flow for storage

[E]
T\,@ —
Dezth_Count_.. Cleans

@ —_— @ @

2015-Opicid_R.. Clazm 1 Joinl Join 3
'JL & 100%
snalytic_catsz... Clean2
Output 577 fielas =] £ Search ¥
Save output to Save to Output.hyper
O File v
FIPS_STR-1 FIPS_STR State County FIPS  Opiod_Dispensing_Rate State FIPS Code statecode  County FIPS Code countycode | 5-digit FIPS Code fipscoc
01003 01003 AL BaldwinCounty 1003 676 1 3 1003 -
Name 01003 01003 AL BaldwinCounty 1003 676 1 3 1003 1
Output 01003 01003 AL BaldwinCounty 1003 676 1 2 1002
Location 01003 01003 AL Baldwin County | 1003 6786 1 3 1003
C\Users\Somya\Documents\My Tableau 01003 01003 AL BaldwinCounty 1003 676 1 3 1003
Prep Repository\Datasources 01003 01003 AL Balcwin County 1003 6756 1 3 1003
Output type 01003 01003 AL BaldwinCounty 1003 676 1 2 1002
Tablzau Data Extract (hyper) ¥ 01003 01003 AL Baldwin County | 1003  67.6 1 3 1003
Tableau Data Extract (hyper) 01003 01003 AL BaldwinCounty 1003 676 1 3 1003
Microsoft Excel ( xlsx) 01003 01003 AL BlountCounty 1009 237 1 3 1008
Comma Separated Values (esv) 01005 01005 AL BlountCounty 1009 237 1 9 1008
ol refresh 01003 01003 AL BlountCounty 1009 237 1 ] 1008
e . 01009 01009 AL  BlountCounty 1009 237 1 ] 1009
01003 01003 AL BlountCounty 1009 237 1 3 1008
01003 01003 AL BlountCounty 1009 237 1 3 1009
01003 01003 AL BlountCounty 1009 237 1 ] 1008
01003 01003 AL BlountCounty 1009 237 1 ] 1009
01015 01015 AL CalhounCounty 1015 1063 1 15 1015

Figure 23: Configuration of Storage
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VIEW YOUR DATA:

Exploring basic graphs
with the new data

MERGING MULTIPLE DATASETS

In order to perform some basic visualization, we load up the Tableau Data Extract file (from
Tableau Prep.) that we created into the Tableau Desktop. Once the file is loaded the data
source interface shows a similar interface as described in Section 1.ii. From here you can

select the variables you would like to use in your visualization. All of the visualization is done
either as a Dashboard or a Worksheet. Figure 24, highlights how you can create a new
worksheet to work on a basic visualization.

| Tableau - Basic_Graphs — O x
File Data Server Window Help
e >a-E T - )
H- Joined-data_new Connestion Filllers
® Live Extract 0 | Add

Connections Add

Joined-data_new
Testnie

Joined-data_new.csv

Files P

|| Use Data Interpreter
Data Interpreter might be able to

clean your Text file workbook.
E Joined-data_new.csv
Need more data?

21 New Union Drag tables here to relate them. Learn more

Joined-data_new.csv v 582 fields 90325 rows 100 - rows @& v

< ® Abc ] ] #* #*
Joined-data_new.csv Joined-data_new.csv Joined-data_new.csv Joined-data_new.csv Joined-data_new.csv Joined-da
Name
Fips Str-1 Fips Str State County Fips Opiod D
Joined-data_new.csv
29057 20057 MO Dade County 20,057
Fields 29057 20057 MO Dade County 25,057
Type  Field Name Phys.. | Rem.. 29059 29059 Mo Dallas County 29,059
® — Joine... | FIPS_.. 20059 20059 Mo Dallas County 29,059
- Fips Str Joine... | FIPS_.. 29059 29059 Mo Dallas County 29,059
& State e || e 29059 29059 Mo Dallas County 29,059
® County Joine... County 29061 29061 MO Daviess County 29,061
4 Fips Joine... FIPS 29061 29061 MO Daviess County 29,061
29061 29061 MO D: Ci 29,061
# Opiod Dispensing Rate Joine... | Opiod... CU=HEEy :
. T oo || e 29061 20061 MO Daviess County 209061
29063 20063 MO DeKalb Cor 20,063
# County FIPS Code countycode Joine... | Count... HEBEETE
- ~ 20063 MO DeKalb Cor 20,063
# 5-digit FIPS Code fipscode. Joine... | 5-digit... eKalb County
O Data Source Avg. Mortality | Comp.NC-ND | Comp. All State - Years ‘ % Causes of Mortality | Map | Dynamic Mauw ‘ 0

CENNCEE N B |

Figure 24: Loading merged data to Tableau Desktop

Create a new Worksheet

DESIGNING DRUG OVERDOSE SURVEILLANCE DASHBOARDS | WORKBOOK 22




B SIMPLE BAR GRAPH: Here we are going to use Bar graph to
visualize opioid related mortality and compare it by state. In a
new worksheet, the first step is to select the row and column
variables. Here we choose the State variable to be our column
and the created variable Population Normalized Mortality
(opioid mortality rate, per 10,000 persons) as our rows. As we
are aggregating to State level, we average the county data to
represent the state.

Within the Worksheet, the State variable can be dragged to
the columns field and the Population Normalized Mortality is
moved to the rows, it automatically uses AVG (average) to
aggregate the values. The function can be changed by clicking
on the rows variable as shown in Figure 26.

Select Bar Graph

“#| Tableau - Basic_Graphs - [m] x
File Data Worksheet Dashboard Story Analysic Map Format Server Window Help
@ e o-E a8 6- fg - (- B & IF 2- T & | Standard ~ | Eal- TJ = Show Me
Data Analytics < || Pages ji Columns State = — - -
) ( =
£ Joined-data_new = Rows AVG(Population Nor... i3 =
Tables Avg. Mortality -
| ]
@ County ~ State E s
@ County Code
@ County-1 Marks - 98
A Crude Rate | e
ol Automatic - 1100
abe  Drug/Alechol Induced
abe Drug/Alcohol Induced - HRI SR
@ FipsStrl Color | | Size | | Label
> & Name county, State Ab.. . o 1000
Abc Notes Detail | | Tooltip

@ State

Ava. Population Norm. Martality (Drug Related Mortality / 100K Population) 5

abc Table Names
# Year

w
g

abe Year Code
abe Measure Names

For horizontal bars try
% 65 And Older Deno... PYSP  rcsions
% 65 And Older Numer._
% 65 And Older Raw V.. : L Wcasures ]
% American Indian & A 7
% American Indian & A
% American Indian & A...
% Asian denominator v_ .
% Asian numerator vO
% Asian raw value VOB...
% Below 18 Years Of A.
% Below 18 Years Of A... B
9% Below 18 Years Of A '
% Females denominst
% Females numerator .. ;
% Females raw value v..
% Hispanic deneminat... ]
% Hispanic numerator
% Hispanic raw value u
% Native Hawaiian/Ot..
% Native Hawaiian/Ot
% Native Hawsiian/Ot 2
% Non-Hispanic Black ..
% Non-Hispanic Black
% Non-Hispanic Black ..
% Non-Hispanic White
% Non-Hispanic White
% Nen-Hispanic White ...

% net proficient in Engl... ND NE KS SD AR 1A MSMTM..OKW..KY AL VAM.TN IL GA TX LAWY IN VT ID WI MI SC MENC OH NV N.. OR PA CO NY NH AK UT FL W_.MD
% not proficient in Engl...
4t % nof neaficient in Enal
B Data Source Avg. Mortality | Comp.NC-ND | Comp. All State - Years | % CausesofMortality | Map | DynsmicMap | B B O}

™ w = v a 1 @
g <3 g < <] = =3

EECE I I A I R R CEE L RN R
=
g

v

Simarks 1rowby5icoumns  SUM of AVG(Population Norm. Mortality): 33,375.2 u

Figure 25: Average Opioid Mortality per State - Normalized for 100,000 population
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= Rows AVG(Population N.. ~

Filter...
A\fg. Morta“. Show Filter
Apply to Worksheets 4
Format...
~  Show Header .
o v Include in Tootip Variable can be dragged to the
Dimension C0|UmnS fleld and When the
B Giicbris Population Normalized
1000 Measure (Average) 4 Sum ] A
W . Mortality is moved to the
Discrete verage . .
N o Continuous Median rows, it automatically uses
= Editin Shelf E"“”z o AVG (average) to aggregate
A Add Table Calculation... N the values.
nimum

- ; : »
800 Quick Table Calculation Maxirmum

Remove Percentile 4

Std. Dev
700 Std. Dev (Pop.)

Variance

Variance (Pop.)
600
400

Figure 26: Changing the

=00 operation on a measure variable

B SCATTER PLOT WITH FILTERING:
In this visualization we create a scatter plot of Opioid related
mortality versus population for counties present in North
Carolina and North Dakota.

Avg. Population Morm. Mortality (Drug Related Mortality / 100K Population) =

a) Here we first select the Population and the Population
Normalized Mortality as our columns and rows
respectively.

b) Now to select specific states, we need to add the State
variable to the Filter section. This opens a new window,
where you can choose which States to visualize for.

c) Inthe Marks section, we can drag the State and County
variables, this is needed by the scatter plot to color the
data points on the plot and position the points.

d) On the State Marks, one can click on the left side of the
variable to select State as a color indicator.

e) After all of this is set, we can then select the scatter plot as
the type of visualization. The resulting visualization and its
different sections are shown in Figure 27 and 28.
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Figure 27: Comparing Opioid Related Deaths by County for NC and ND
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Figure 28: Filter and Marks section operations
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LONGITUDINAL ANALYSIS WITH LINE PLOT:
Display trends of Opioid mortality across the years of 1999-
2020 for different states can be done with line plots.

Here we choose Year variable as our column and the rows
variable to be the Population Normalized Opioid Mortality.
State variable is chosen as the Marks in order to differentiate
the trends of different states and Population is chosen as text
output for hover. Line plot is selected to display the
visualization as shown in Figure 29. The graph also displays an
interactive legend to select and deselect states on the right
panel. This can be done by allowing a legend for the
visualization, as shown in Figure 30.
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Figure 29: Longitudinal Trends (1999-2020) of Opioid Related Deaths for States

DESIGNING DRUG OVERDOSE SURVEILLANCE DASHBOARDS |

26




Filters Shape Legend
Highlighters ’ Size Legend
Parameters

Map Legend

Columns Shelf
Rows Shelf

Select and deselect Pages Shelf

) . Filters Shelf Figure 30: Setting a
|e.ge|’](.j fo.r d|5p|ay|ng Mesasure Values Shelf Iegendfora
visualization et e visualization

B PIE CHART PLOT:
We can use a Pie chart visualization to proportions of drug use

mortality. Here we select Drug/Alcohol Induced Cause as our
Filter variable, and Population Normalized Mortality as our
Marks for the Pie chart proportions. We have also included the
Population Normalized Mortality as a text output in the Marks
in order to display the values besides the Pie chart. The Filter
attribute allows for interactivity as a user can select a
particular cause and highlight it, as shown in Figure 31.
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Figure 31: Underlying Cause of Death - Opioid Mortality
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B GEO-SPATIAL PLOT:

As our data is at County level we can visualize the Opioid
mortality geographically. Figure 32, shows the geographic

visualization of the data.
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Figure 32: County level map of Opioid Mortality (per 100,000
population) - 1999-2020
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a)

b)

d)

e)

f)

Figure 32, shows the geographic visualization of the
data, here we take the Population Normalized
Mortality variable calculated by each county and
average it across the years.

Prior to this we need to select the Geographic variables
of County and State.

Tableau allows for automatic geographic recognition of
variables by selecting the appropriate designation of
geographic specificity in the variable attribute.

By dragging the Name County — State Attribute variable
to the rows and columns section, the area is auto
populated with Latitude and Longitude attributes of
the variable.

Following this the map visualization can be selected to
display the data.

In this example we have also added hover over
information by including the FIPS code, County, State,
and Mortality variable in the Marks section of the
visualization
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In this section we develop a simple interactive dashboard for our data. This is going to be
based on the visualizations developed in the previous section and here we discuss how to
develop the designs and add multi-level interactions in a dashboard.

WIREFRAMING

The first step in developing a dashboard is to create a mockup/wireframe model of how the
dashboard is going to look. There are several tools which can help you get started on
developing a wireframe design. The simplest of which is MS PowerPoint, which is used as a
starting point for a lot of dashboard designs. More powerful wireframing tools exist such as
Balsamiq (https://balsamig.com/) which can provide interactivity even in the wireframe

designs. This link shows video tutorials guiding you though the process of designing and
developing dashboard wireframes (via Balsamiq):

«f@ Balsamiqg Tutorials

Also refer Dashboards: Topics in Design, Evaluation, and Maintenance for Effective Insights

of the Drug Overdose Surveillance

DESIGNING AN EFFECTIVE DASHBOARD

Apart from the visual appeal of a visualization/dashboard, we also need to consider how
effective it is in conveying the intended message. Here we can take insights from design
concepts such as layered designs and/or hierarchy of information when designing a
dashboard. The concepts outline how the dashboard can invite the users to dive into the
interaction by creating tiered levels of information that are displayed to the user.

Below we link useful resources towards this concept:

«(@ a) Layered Grammar of Visualization

b) How to use hierarchy of information for Dashboards

c) Balsamiq Data Table Design
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https://balsamiq.com/
https://balsamiq.com/learn/videos/
https://vita.had.co.nz/papers/layered-grammar.pdf
https://www.dimins.com/blog/2015/05/14/how-to-use-hierarchy-of-information-to-simplify-your-dashboard/
https://balsamiq.com/learn/articles/data-table-design/

WIREFRAME/DESIGN EVALUATION

One of the key benefits of developing a wireframe is to evaluate how effective is the design
via user testing. This is an iterative loop where a participating user group is shown the
wireframe designs and surveyed to ascertain the overall usability of the dashboard and
catch issues with the design prior to deployment. The design evaluation can be divided into
two different categories: 1) A/B testing and 2) Overall usability evaluation. A/B testing or
split testing is used to compare different versions of the dashboard/visualization, by
surveying effectiveness of each design to different user groups. In usability survey, a single
design is shown to participating users as an initial prototype and surveyed for more open
ended questions such as,

1. Does the dashboard so far provide all the information you
need on the topic? If not, what is missing?

2. Was the navigation smooth and clear? If not, why?
Generally speaking, do figures seem correct to you? If not,
please list the potential errors you have spotted. This can be
an iterative process where the feedback from the respondents
are taken into account, changes made to the design, and the
users surveyed again.

Below we link some of the useful resources regarding the topic:

Use case matrix and A/B testing

«(@ a) A-Btesting with Tableau

b) Balsamiq Usability Testing

Example surveys
a) Engaging users via dashboard testing

”)
« b) Creating a usability dashboard
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https://lymielynn.medium.com/my-very-first-attempt-on-ab-testing-with-tableau-8df7f8019b80
https://balsamiq.com/learn/articles/usability-testing-wireframes/
https://medium.com/nightingale/engaging-your-dashboard-users-through-user-testing-df786d5afc65
https://www.userfocus.co.uk/articles/dashboard.html

Here we will create a simple dashboard with Tableau. First, we develop a wireframe design
with Balsamiq.

Figure 33 Shows The Design Where We Have 4 Sections Within The Dashboard:
0 1) Choropleth Map (county 3) Bar Chart of Population
level) of Opioid Mortality 4) Selector/Filter for States.
2) Data Table

The dashboard will have interactivity where based on the selection of each section other
areas will be highlighted and the Selector section allows for a group based filtering of
attributes.

A Web Page
o C> x Q [https:Hdashboord_cste.com _j @
— |
State
(Select) -«
Alaska
O
Alabama 0
Arkansas ]
Arizona 0
California 0
Colorado 0
O
O
O
O
g‘,’l::gmm  |opicid & [|Physical Ac & [child Mort + Population .
Guilford Count
0
Wake County 0
Clayton Count 0O
O
O
4

Figure 33: Wireframe design of dashboard
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CREATING THE SHEETS FOR DASHBOARD

As the dashboard is going to have three different visualizations:

1) MAP
2) DATA TABLE
3) BAR GRAPH
We need to create three different sheets for each of them.

Figure 34 shows the choropleth map where we utilize the geographic
attributes of State and County (as shown in Section 4.V) and the
variable Population Normalized Opioid Mortality to create our

visualization.

While a national level map may not be useful for local jurisdictions.
Chloropleth maps indicate distinction between different areas, which
can be used to provide end users comparative visualization between
different counties or even census-tracts.

We also add the State and County to our Filters section to allow for
selection of states and their counties.

4 Tableau - Basic_Dashboard
File Data Worksheet Dashboard Story Analysis Map Format Seer Window Help

s e HE g W@ | Vi R CoR = = ShowMs
Data Analytics < | Pages iii Columns Longitude (generated)

L Dustfochil Sl = Rows Latitude (generated)

Choropleth Map of Opioid Mortality

e =E

Figure 34: Choropleth Map
of Opioid Mortality

Shest2 | Sheet 3 | F Dashioar:

alan

i SUM of AVG(Normalized Mortallty Rate): 275 6
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In the second worksheet (Figure 35), we create a data table with the
following variables:

State and County (as our Rows),
Population Normalized Mortality,
Opioid Dispensing Rate,

Physical Inactivity &

0O O O O O

Child Mortality as Measures variables.

Here we also add the State and County geographic variables to the
Filters section.

4| Tableau - Basic_Dashboard — [m] X
File Data Worksheet Dashboard Story Analysis Map Format Server Window Help

# € >R B - W-P U DRE | £-F-T f [Seded -] §H-T o = Show Me
Data Analytics < |[ pages [iii coumns | =

B Joined-data_new

= o

State/County - Mortality Rate, Opioid Dispensing, Physical Activity, Child Mortality

Search p|Y

Filters

Tables
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> & County, State Adair County Ky 20386 1425 7 1882 A
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abe Crude Rate Alameds County ca 12517 2,183 6 3344
sbe Drug/Alcohol Induced . F— Alexander County NC 18,802 132 6 1600
ane Drug/Alcohol Induced... Alleghany County NC 24,292 758 B
© Fpssir & Automatic = AllenCounty KY 21,299 535 s 1331
& Name county IS Alpine County [ 11,592 185 1
e Naten C;;" sos || Tot Amador County cA 21,712 706 6 1220
Anderson € Ky 18,022 s12 7 1133
® State Abbreviation state q IS ndersen County
T Anson County NC 22,568 158 7 1528
Abe Table Names Detail | | Tooltip Apache County Az 17,361 394 14 4671
#* Year Measure Values Ashe County NC 23713 524 6
# YearCode Avery County NC 21,775 724 6
Ane Measure Narmes Ballard County Ky 25,538 £ 7
# % 63 And Older Deno... Barbour County WV 23,199 500 6
Measure Values
# %65 And Older Numer... Barren County KY 22217 1426 B 857
4 %65 And Older Raw V... SUM(Normalized Mo.. JEI-Reosm Ky 23428 57 3
# % Americanindian & A... s Beaufort County NC 23837 1231 7 1314
% % American Ingian & A, SUM(Physical inachi. Bell County Ky 27,142 5128 11 2138
% % Americanindian & A T RCT =T Berkeley County Wy 17,022 1514 12 2407
4 9% Asian denominator v.. - Bertie County NC 24775 934 &
4 9% Asian numeratar vO.. Bladen County NC 23,267 52 & 1445
% 9% Asian raw value v03.. Boone County K 12655 1836 o 1998
& 9 Below 18 Vears OF A Wy 26361 2,608 0 2388
o Below 18 Years OfA Bourbon County Ky 20,835 777 3
L % Below 15 Years OF A Boyd County Ky 25128 3,293 u 1381
6% Females denommst Boyle County Ky 21885 2,427 5 1240
Bracken County Ky 21381 488 5
# % Females numerator
ro ‘ Braxton County Wy 23887 514 B
% Females rauvalue v.. Breathitt County Ky 25524 1438 B
e Hispanic dznominat... Breckinridge County  KY 22,092 458 5 1837
% Hispanic numerator Brooke County Wy 27,393 408 7 1673
# % Hispanic raw value v. Brunswick County NC 20739 1858 12 2361
% Native Hawaiian/Ot. Bullitt County KY 13715 616 0 1330
# % Native Hawailan/Ot.. Buncombe County NC 20,216 4,966 11 2,874
# 9% Native Hawaiian/Ot Burke County NC 21,207 3,082 11 3238
# % Non-Hispanic Black Butler County Ky 22438 240 7 1393
# % Nen-Hispanic Black ... Butte County A 20,750 4,410 15 2433
% % Non-Hispanic Black ... Cabarrus County NC 15714 2335 13 2,027
% % Non-Hispanic White . Cabell County Wy 25571 7,020 15 4774
# % Non-Hispanic White . Calaveras County ca 15,537 837 5 1184
# % Nen-Hispanic White .. Caldwell County Ky 26,215 730 6 1346
# % notproficient inEngl... e 21721 2482 13 2513
% not proficient inEngl._ Calhoun County wv 24,531 766 5 v
494 not neoficient in Fogl 9
B Data Source Sheet1 | Shest2 |Sheet3 | B Dashboard! [ B 03
1424 marks 356 rows by 4 columns  SUM of Measure Values: 8,528,116 oy om

Figure 35:Data table of Mortality Rate, Opioid Dispensing, Physical Activity and Child Mortality
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Finally, for the third worksheet (Figure 36) we create a bar plot by taking the
Population variables as our Column and State as our Rows. This graph will be
used to show aggregate population of state in the dashboard development

section. Here we also add County and State to the Filters section of the
worksheet. We now have three distinct components to build a dashboard, a

geographic map highlighting county level visual information, a data table
providing granular data by county, and an aggregate level visualization of

population per state. Within the workbook we are showcasing examples on
how different dashboard components can be developed using Tableau. As

our readers might have different use cases, they can choose to develop
different visualizations and/or information displays components for their

dashboards. We refer our readers to Resource Guide - Dashboards: Topics in
Design, Evaluation, and Maintenance for Effective Insights of Drug Overdose
Surveillance, on how to select different indicators for their dashboard.
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File Data Worksheet Dashboard Story Analysis Map Format Sever Window Help
# € HG6- M- - D RIE £ T [seeded - T R
Data Analytics < | Pages i Columns SUM(Population)

oV =~

4 County Code ~ State

> & County State Az

Filters

Population

I EEEEEEEEE————
© Countyl ca | ——
abe Crude Rate Marks o I

st Drug/Aleshol Induced o |

| Automatic - KV
abe Drug/Aleshol Induced

- o

= ShowMe

0
o Fomst u e e

@ MName county Color || Size || Label

abc Notes oS Q
® State Abbreviation state Detail | Tooltip Population
e Table Names

4 Year

# Year Code

e Measure Names

=

% 65 And Older Deno...
% 65 And Older Numer.
% 65 And Older Raw V..
% American Indian & A...
% American Indian & A...
% American Indian & A...
% Asian denominator v
% Asian numerator v0...
% Asian raw value V08,
% Below 18 Years Of A
9% Below 18 Years Of A
% Below 18 Years OF A.
% Females denominat..
% Females rumerator ..
% Females raw value v
% Hispanic denominat...
% Hispanic numerator ...
9% Hispanic raw value v.
9% Native Hawailan/Ot.
% Native Hawailan/Ot...
% Native Hawaiian/Qt...
9% Non-Hispanic Black ..
9 Non-Hispanic Black ..
% Non-Hispanic Black ...
% Non-Hispanic White ..
9% Non-Hispanic White .
9% Non-Hispanic White .

% not preficient in Engl...

Bl G G GEE N G G R G G I GG I I G

% not proficient in Engl...
# O nnt nroficient in Foal
B Data Source Sheet1 | Sheet2 |Sheet3 [ Dashboardl [} H 0}

v

Fmarks 7 rowsbylcolumn  SUM(Population): 5.849.922.791

100,000,000

1,000,000,000

x

Figure 36: Horizontal Bar Graph for State Population
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Once the worksheets are completed, we go back to the first worksheet of the
map visualization. Here in the filters section, we right click and select Apply to
Worksheets — Selected Worksheets. This will pull up a menu which allows you
to select which worksheets will also filter for the same attributes as selected
by the primary worksheet (map). As we want this to be applied to all of our
worksheets we select all of them.

4| Tableau - Basic_Dashboard

File Data Worksheet Dashboard Story  Analysis Map  Format  Server  Window  Help
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Figure 37: Connecting worksheets to have a single filter.
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ADDING SHEETS TO A DASHBOARD

Once the sheets are completed, we can now create a dashboard from them. Using the
bottom row of the Tableau interface, we can add a new dashboard as shown in Figure 38.
After this you will have a blank canvas of a dashboard which allows you to drag and drop
sheets that you have created (Figure 39).

Create a new
dashboard

H O nof oeoficient in Fool R
B Data Source Sheetl Sheet2 | Sheet3 | HH Dashbeard 1 LT'_'|_ EEL []1

356 marks

lrowbylcolumn  SUM of AVG(Mormazlized Mortality Rate): 279,605

Mew Dashboard

Figure 38: Create a Dashboard

Drag and drop
sheets in this

blank canvas

2| Tableau - Basic_Dashboard

File Data Worksheet Dashboard Story Analysis Map Format Server Window Help
# o€ > 2@ -0 -d - R F
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A Text [ Download
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Figure 39: Populating a Dashboard with Sheets
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Figure 40 shows the completed dashboard with the different sheets pulled in.

The focus of the dashboard is the map, with the data table and bar graph
providing additional information.

The State selector allows for dynamic interactivity, where based on the selection of the
state, the values are populated in the map, data table, and the bar graph.
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ADDITIONAL INTERACTIVITY

Apart from the filter attribute we can also provide additional interactivity to the dashboard
with user actions. Here we can select a hover action (Tooltip), where if a user hovers over a
particular attribute, the linked attributes are also highlighted in other visualizations. Figure
41 shows an example, where if we hover over NC in the bar population visualization then
the data table highlights the counties in NC and their attributes.

This can be created by selecting actions in the worksheet menu and adding an action (Figure
42). Here we select run action on Hover and select all the sheets to be affected. The target
highlighting is selected to all fields but one can select specific fields if needed in this section.
Once the action is saved, it allows for highlighting of the different attributes in the
visualizations on hover over one.
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State/County - Mortality Rate, Opioid Population
Dispensing, Physical Activity, Child Mortality State
County State Normali. OpiodD.. Physica. Childm.. Az
Adair County Ky ~ oA
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Flgure 41: On Ashe County NC 23713 524 3
. . . Avery County NC 21,775 724 3 "
hover highlighting

A dashboard needs to be inviting for end-users to interact with. Including information about
goals of the dashboard, instructions on how to interact, providing tool tips (information
about values), and documentation, aids in the effort. See here for more information on
Visual Best Practices using Tableau. Resource Guide 1 also explores best practices in
visualization and dashboard development.
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Figure 42: Highlight on hover for all worksheets

DESIGNING DRUG OVERDOSE SURVEILLANCE DASHBOARDS | WORKBOOK 39



https://help.tableau.com/current/pro/desktop/en-us/visual_best_practices.htm

PUBLISHING A DASHBOARD

B When you want to share a workbook with your colleagues, you can publish it to
Tableau Server or Tableau Online via the share button. There, other people can view
it, interact with it, and even edit it if their server permissions allow. The following
link can guide you through the process:

«(@ a) Publishing Tableau Workbooks

B You can embed interactive Tableau views and dashboards into web pages, blogs,
wiki pages, web applications, and intranet portals. Embedded views update as the
underlying data changes, or as their workbooks are updated on Tableau Server or
Tableau Online. Embedded views follow the same licensing and permission
restrictions used on Tableau Server and Tableau Online. That is, to see a Tableau
view that's embedded in a web page, the person accessing the view must also have
an account on Tableau Server or Tableau Online.

The following links guide you through the process:

«(@ b) Tableau Embed Views onto Webpages
s c) Tableau Embed Dashboards

B Dashboards can include layouts for different types of devices that span a wide range
of screen sizes. When you publish these layouts to Tableau Server or Tableau Online,
people viewing your dashboard experience a design optimized for their phone,
tablet, or desktop. As the author, you only have to create a single dashboard and
deliver a single URL. Please refer to the following links which show to cater to
different device layouts in Tableau Server:

@ a) Tableau Dashboard Browser Rendering
« b) Making a mobile friendly data visualization

c¢) Create Dashboard layouts for different devices

M If you are interested in analyzing how well the dashboard is doing in real world
interactions after deployment Google Analytics is a good way to track users. Here we
share some additional resources to allow Google Analytics integrations with a
Tableau Dashboard:

é@ a) Tableau and Google Analytics

b) Tips for Tableau and Google Analytics

UPDATING A DASHBOARD TO NEW DATA

B Tableau dashboards can be updated to new data. As Tableau connects dashboards
directly to the data sources a simple Refresh operation can be performed when new
data is available. The following link can guide you through the process:

«f@ a) Refresh Data Sources Tableau
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https://help.tableau.com/current/pro/desktop/en-gb/publish_workbooks_howto.htm
https://help.tableau.com/current/pro/desktop/en-us/embed.htm
https://help.tableau.com/current/pro/desktop/en-us/embed_dashboard.htm
https://help.tableau.com/current/server/en-us/browser_rendering.htm
https://public.tableau.com/en-us/s/blog/2019/01/making-mobile-friendly-data-visualizations-tableau-20191
https://help.tableau.com/current/pro/desktop/en-us/dashboards_dsd_create.htm
https://help.tableau.com/current/pro/desktop/en-us/examples_googleanalytics.htm
https://www.tableau.com/sites/default/files/whitepapers/5-tips-get-more-from-google-analytics_0.pdf
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