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Objectives

Understand how relational database management systems work
Understand how predictive analytics are used in clinical decision making
Integrate Server Query Language (SQL) coding to develop an interactive 
dashboard using Tableau
Be adventurous!



Background
Decision Support Systems (DSS) began approximately 40 years ago
DSS is an interactive process whereby data informs us to pursue certain actions
Computers, broadband internet, and large databases became practical
Complexity demanded a formal method to organize and standardize data
Data can be structured or unstructured

Source: A Brief History of Decision Support Systems
http://dssresources.com/history/dsshistory.html

http://dssresources.com/history/dsshistory.html


Relational Database Management Systems
Data is the new oil. It’s valuable, but if unrefined it cannot really be used. 
-- Clive Humby

Databases are collections of interrelated data organized according to 
a schema to serve one or more applications. A database is […] a 
collection of tables whose organization is based on the relational 
model. There may be one or more databases available in each system 
on the host from each product. 

Relational Database Management System (RDBMS) A collection of 
integrated services which support database management and together 
support and control the creation, use and maintenance of relational 
databases. 

https://tools.ietf.org/html/rfc1697
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Relational Database Management Systems
Primary keys are unique identifiers that represent a single row in a table

Foreign keys are identifiers that link with a unique primary key



VA Academic Detailing Service

VA Academic Detailing Service Public Site

https://www.pbm.va.gov/PBM/academicdetailingservice/AboutUs.asp


SQL Server Management Studio (SSMS)

Tutorial link

https://docs.microsoft.com/en-us/sql/ssms/tutorials/tutorial-sql-server-management-studio?view=sql-server-2017


Writing SQL queries

SELECT * 
FROM [Database].[Schema].[Table]
;

SELECT DISTINCT ColumnID
, Column1
, Column2

FROM [Database].[Schema].[Table]
;

Database

Schema

Table



Writing SQL queries

SELECT * 
FROM [Database].[Schema].[Table]
;

SELECT DISTINCT ColumnID
, Column1
, Column2

FROM [Database].[Schema].[Table]
;

The optimizer reads from the SELECT
statement to the terminator (;)

Checks for gross errors

Finding none, it starts on the FROM
statement and looks for the 
[Database].[Schema].[Table] 
and binds as 
[Database].[Schema].[Table] 

The optimizers looks at SELECT and 
brings back all the columns that are in 
the comma separated list



Predictive analytics

Electronic 
health 
record

Statistical 
model

Decision 
making

Electronic Healthcare Predictive analytics (e-HPA) is the use of 
technologies or software systems that can autonomously 
employ—and sometimes reengineer, modify, or update—clinical 
risk prediction models for real-time, point-of-care decision making.
-- Health Affairs (2014)

Validation Technology 
system

Constantly updated Machine learning Interface Outcomes

https://www.ncbi.nlm.nih.gov/pubmed/25006140


Health Affairs (2014)

Challenges:
Implementation

Stakeholder engagement
Local champions
Patient privacy
Interoperability

Training
Support
Funding

Sustainability

https://www.ncbi.nlm.nih.gov/pubmed/25006140


Predictive analytics: Clinical application

Link

https://federalnewsradio.com/veterans-affairs/2018/04/predictive-analytics-pointing-va-to-veterans-at-risk-of-suicide/


Predictive analytics

Park (2004)Oliva (2017)

Receiver operator 
characteristics 
(ROC) curve

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2698108/
http://psycnet.apa.org/doiLanding?doi=10.1037/ser0000099


Dashboard Development 
using 
15 October 2018



Tableau 
Business intelligence software to visualize data

NOT a statistical package



Dashboards

A dashboard is a platform that integrates multiple datasets, data structures, and 
sources into a single interface that is easily visualized and understood [1, 2]

Dashboards provide real-time surveillance of the health system’s progress giving 
key personnel the ability to take corrective action

Dashboards emerged as a visualization tool that integrate balanced scorecards 
with electronic health data

Decision-makers would use these dashboard visualizations to access and analyze 
key performance indicators (KPIs), which were intuitive and meaningful

Since their initial development, dashboards have found application as a clinical 
decision support tool

https://www.ncbi.nlm.nih.gov/pubmed/16060101
https://www.ncbi.nlm.nih.gov/pubmed/25453274


Part 1: We want to perform a custom SQL query to answer the 
following questions from a hypothetical database:

• How many units were sold by item type?
• How many units were sold across time by item type?
• What was the average cost by item type?
• How much did each company purchase?

Part 2: Build a dashboard to visualize these answers

In-class exercise – Building a dashboard



Connect to a SQL server database
http://www.sqlservercentral.com/articles/Adventureworks/99281/

Server: mhknbn2kdz.database.windows.net
Database: AdventureWorks2012
User: sqlfamily
Password: sqlf@m1ly

AdventureWorks2012 on Azure - Hosted by Red Gate Software 
and provided to the community for practice

http://www.sqlservercentral.com/articles/Adventureworks/99281/




Tables in the AdventureWorks2012 database







You can place the Sheet in 
any area in the Dashboard 
workspace. Notice the 
shaded area, which 
indicates the position the 
Sheet will occupy. The rest 
of the other Sheets will 
auto-resize once the new 
Sheet is in place.  
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