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DATABASE & METHODS CYBERSEMINAR SERIES

Informational seminars to help VA researchers
access and use VA databases.

Sessions cover...
= VA data sources & data access systems

= Application of VA data to research and quality improvement
guestions

" Limitations of secondary data use

= Resources to support VA data use
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@ UPCOMING DATABASE & METHODS SESSIONS Visit the VIReC

First Monday of the month | 1:00pm-2:00pm ET Database & Methods
Cyberseminar page for

_ more information &
Date Topic registration links.

Research Applications for JLV (Joint Longitudinal
711/24 .
Viewer) Visit HSR’s VIReC
2/15/24 Text searching Ere-c_c:nggurle\?_mdgets in JLV (Joint e T——
ongitudinal Viewer) page to watch previous
9/9/24 Automated Rep_orting of Large Database Rgsearch SESSioNS.
Methods for Studying Treatment Effects and Side Effects



https://www.virec.research.va.gov/Cyberseminars/Database-Methods.asp
https://www.hsrd.research.va.gov/cyberseminars/catalog-archive-virec.cfm
https://www.hsrd.research.va.gov/cyberseminars/catalog-archive-virec.cfm
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VA Health Systems Research

SEMINARS

SAMPLE EMAIL

A Practical Approach to Working with VA-Purchased Community
Care Data

Where can |
download a Thursday, October 13, 2022

2:00 PM | (UTC-04:00) Eastern Time (US & Canada) | 1 hr

C O py Of th e (_ Please dt?wnload today’'s slides ) _
slides?

More ways to join:

Join from the webinar link
https://veteransaffairs.webex.com/veteransaffairs/i.php?
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Poll #1: Poll #2:

What is your primary role in How many years of experience
projects using VA data? working with VA data?

* |nvestigator, Pl, Co-I

. : * None — I’'m brand new to this!
* Statistician, methodologist,

biostatistician * One year or less

e Data managet, analyst’ or * More than 1, less than 3 years

programmer * At least 3, less than 7 years
* Project coordinator * At least 7, less than 10 years
* Other — please describe via « 10 years or more

the chat function

@ Database & Methods Series
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Poll #3:

Have you ever pulled
data yourself from

the Corporate Data
Warehouse (COW)? * Yes

@ Database & Methods Setiegs ——m-—n ——— — — — — ——————————————————————— VIReC
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Objective

Describe how to pull CDW data for a small study

Not covering data from
Oracle/Cerner Millennium

Applicable to Research or
Operations

VA's newest electronic health record (EHR), in

Slight difference in table naming L . T

G) Database & MethodsSeries ———————————————————————————— (VIReC



Presenter Notes
Presentation Notes
Hi and Welcome!
Table naming conventions are slightly different for Research studies vs. Operations studies
Operations: typically use CDWWork database
Research: use VINCI-provided study database
This talk does not describe data coming from Oracle Health/Cerner Millennium (Oracle Health Federal EHR)


Session roadmap

,_/‘j/_{.)
O=

- Review of important CDW concepts

e Describe aims of example study
- |dentify procedures associated with the study aim
- Determine CDW tables of interest

- Prepare SQL code to pull the study data

@ Database & MethodsSeries ———————————————————————————————— (VIReC




06/24 | 10

Basics Concepts of the CDW

G') Database & Methods Series


Presenter Notes
Presentation Notes
Knowing these basics will help you conduct your study!
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Veterans Health Administration (VHA)
Has 130 VistA Systems

Each VistA system is represented by a 3-digit number (sta3n)

VistA System VistA System VistASystem QBELLE VistA System

663 660 554 646
Sta 3 n (Seattle & (Salt Lake City) (Denver) (Pittsburgh)
Tacoma)

More than one
medical center
can be in a sta3n!

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
VistA is the source data from the CPRS medical record in use at the majority of VA Medical Centers (VAMCs).  Each VistA system is represented by a 3-digit number (sta3n)
CPRS = Computerized Patient Record System, VA’s legacy electronic health record.

Sometimes more than one hospital (medical center) will share a VistA system.  For example, the Seattle VAMC and the Tacoma VAMC both contribute data to VistA system 663.
Note that this presentation does not cover data coming from VA’s newest EHR, Cerner Millennium.
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[dentifying fields in CDW Tables

Every row in a CDW table has...
* PatientSID (patient identifier)

* Sta3n (tells you which VistA system the record came from)

VisitSID | PatientSID VisitDateTime PrimaryStop
CodeSID

1034566 | 10111223 554 /2/202014:22 1039581211 98734
1320002 \ 10034555 646 /3/3/200315:33 1197622000 34567

@ Database & Methods Series


Presenter Notes
Presentation Notes
If the table does not contain patient level data it won’t contain PatientSID.  An example is the Staff.Staff table, where you would instead see StaffSID.

SID = Surrogate ID
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Patient Identifiers

Patient A

VistA System VistA System ves VistA System
1 2 n
PatientSID PatientSID PatientSID
10055888 10777666 1229999

*Note: only fictitious patient identifiers used in this presentation

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Now let’s talk about patient identifiers.  It’s very important to understand these so that when you’re pulling data you don’t miss any data for your cohort of patients.
Patient A has been entered into many different VistA systems over the years, including one on the East Coast, one in the Midwest, one on the Gulf Coast, and one near his daughter’s house.  In each VistA system he has been assigned a unique identifier in the CDW: PatientSID.
Note that these are fictitious PatientSIDs.
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Patient Identifiers

Patient A

VistA System VistA System ves VistA System
1 2 n
PatientSID PatientSID PatientSID
10055888 10777666 1229999

G) Database & Methods Series


Presenter Notes
Presentation Notes
No other patient in the VA will ever have this PatientSID – it is unique to Patient A.
This is true for every PatientSID assigned to Patient A.  No other patient will ever have these PatientSIDs.
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Patient Identifiers

Patient A

VistA System VistA System VistA System

1 pi n

PatientSID PatientSID PatientSID

‘ 10055888 10777666 1229999 ’

Patient A has 1-n PatientSIDs

You need all of these to completely define all
records belonging to Patient A

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Because patients are frequently seen at multiple medical centers, resulting in records in multiple VistA systems, you have to know all of the PatientSIDs that belong to a given patient
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Patient Identifiers

Patient A

VistA System VistA System

VistA System

1 2

n

PatientSID PatientSID PatientSID

‘ 10055888 10777666 1229999 ’

Patient A has 1-n PatientSIDs

&

e PatientSSN

. You need all of these to completely define all
* PatientiCN records belonging to Patient A

(:) Database & Methods Series


Presenter Notes
Presentation Notes
There are two frequently used variables to group PatientSIDs: The Patient’s Social Security Number, or the Patient’s Integration Control Number (PatientICN).
Another option is the scrambled SSN (ScrSSN).
Theoretically, only one person will have the same PatientSSN, and only one person will have the same PatientICN.
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Patient Identifier Pitfalls:

SSN

 Diabetes

* Hysterectomy

* Hypertension

e Mitral Valve
Stenosis

I
bl

Patient A

PatientSSN
SSN 123-45-6789

Patient B

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Let’s talk about some of the pitfalls associated with patient identifiers.

Sometimes, more than one person can share a PatientSSN.  If you were to pull name and gender information, you might find that the same PatientSSN is associated with both a man and a woman.  If you looked at their diagnoses, you would see they are very different!

How do bad SSNs occur? Bad handwriting, fat fingering, dyslexia, not checking data entry
Before about 2008, patients were identified with the last 4 digits of their SSN in many circumstances.  New Patient safety standards went into effect requiring patients be identified with the full SSN.  As a result, bad SSNs are slowly getting corrected.
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Patient Identifier Pitfalls:

SSN

 Diabetes

* Hysterectomy

* Hypertension

e Mitral Valve
Stenosis

I
n

Patient A PatientSSN 1236789

Patient B (real PatientSSN is 123(54)6789)

(:) Database & Methods Series


Presenter Notes
Presentation Notes
How do bad SSNs occur? Bad handwriting, fat fingering, dyslexia, not checking data entry

In the case of Patient B, the middle two digits of his SSN were transposed during data entry.
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IIé%tient Identifier Pitfalls:

Louise Huston 1/1/1950 Denver 12121342

Louise Houston 1/1/1950 F St. Louis 10072492

Louise Houston Green 1/1/1950 F Hartford 11000637

One person, 3 different ICNs

G) Database & Methods Series


Presenter Notes
Presentation Notes
So now you may be thinking that you don’t want to use SSN.  Let’s talk about PatientICN, which was created around 2010 using an algorithm using the Patient’s name, gender, and DOB.

Women’s names can change due to marriage or divorce.  Hispanic last names can be entered differently in different VistA systems. A DOB may be slightly off in one VistA system.  Someone’s gender could change over the years.  This could result in one person being assigned multiple PatientICNs.

The Master Person Index (MPI) maintains patient identity records.  The VHA Data Quality Health Care Identity Management Program (HC IdM) maintains the MPI.  They are able to remove duplicate ICNs for a single patient – they do a lot of research to make sure it is valid to merge.  There are MPI Points of Contact at each medical center.
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Patient Identifier Pitfalls:

SSN vs. ICN

IDEALLY:
1-to-1

correspondence

(:) Database & Methods Series
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Patient Identifier Pitfalls:

SSN vs. ICN

IDEALLY:
1-to-1

correspondence

0

PatientICN #1

PatientICN #1

PatientICN #2

PatientICN #2

PatientICN #n

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Here are two different scenarios where you get one PatientSSN mapping to multiple PatientICNs.  In the scenario on the left, this occurs because of the algorithm used to assign PatientICNs, but it’s not desirable and a patient’s data becomes fragmented in important clinical applications.

In the scenario on the right, this is due to a data entry error.

MPI is responsible for Patient Identifiers and any issues associated with them
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Patient Identifier Pitfalls:

SSN vs. ICN

IDEALLY:
1-to-1

correspondence

PatientICN #1

(:) Database & Methods Series


Presenter Notes
Presentation Notes
This used to be very infrequent, but there can be a single PatientICN that maps to more than one PatientSSN.  On 9/5/2023 there were 1,294 occurrences, with some being test patients.  The cause may be due to identity records edited by hand.
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Patient Identifiers:

SSN or ICN?

There are no set rules, but this is how | personally decide how to
choose between using PatientSSN or PatientICN:

Use PatientICN...

...if a cohortof enrolled patients is known. ...if my cohortis defined by patients who have
a particular diagnosis, or have had certain

= Verify if any enrollee has a PatientSSN that seems types of care or admissions.

to be attached to more than one person.

= (Can still exclude any PatientSSN that maps to
multiple PatientICNs, and any PatientICN that
maps to multiple PatientSSNs.

= |f so, exclude PatientSID(s) associated with the
erroneous person from the finder file.

— This mayrequire chart review. — Your VINCI analyst must do this for research

projects — you cannot do this yourself.

*Finder file: list of patientidentifiers used to pull data from other tables

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
If a person is enrolled in a study, they are commonly identified by their PatientSSN by the nurse or research coordinator.

A finder file is a list of patient identifiers that is used to pull data from other tables.



Session roadmap
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- Review of important CDW concepts

o

+ Describe aims of example study
- |dentify procedures associated with the study aim
- Determine CDW tables of interest

- Prepare SQL code to pull the study data

@ Database & MethodsSeries ———————————————————————————————— (VIReC



Presenter Notes
Presentation Notes
Now that we have some CDW basics under our belt, let’s look at the aims of our example study.
We’ve picked a topic that is small in scope…
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Example Study Questions

@ Investigate VHA use of a specific imaging test

@ Q: Which VA sites perform this test?

@ Q: How has use of this test changed over time?

@J Database & Methods Sefiggs —M8 ————@¥@™M8M8@8¥@¥8¥8¥8¥8¥™Mm —— VIReC'



Presenter Notes
Presentation Notes
In this presentation we’re going to perform a very simple study using VA data
VHA = Veterans Health Administration
We’re going to answer two main questions: which sites perform this test; how has use of this test changed over time?

MRI by LAFS from <a href="https://thenounproject.com/browse/icons/term/mri/" target="_blank" title="MRI Icons">Noun Project</a> (CC BY 3.0)


Calcium deposits
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R

. '-Ealcium deposits

AN

Calcium deposits

Spin: 11
Tilt: -3
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Procedure

Cardiac Computed
Tomography (CT)
for Calcium Scoring

Imaging technologythat is
less invasive than a
traditionalangiogram &
provides score for calcium
burden

G) Database & Methods Series

(iRec


Presenter Notes
Presentation Notes
Cardiac CT imaging for calcium scoring provides a simple score that indicates how much calcium is in a patient’s coronary arteries.

Additional Info:
Bright white (arrows) show fatty deposits (atherosclerosis) in the coronary arteries.
Higher scores indicate that the patient could be at risk for a heart attack.


-

Not locating images or test results.

e Calcium deposits

Calcium deposits

Spin: 11
Tilt: -3

Only exploring if the test was performed.
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Procedure

Cardiac Computed
Tomography (CT)
for Calcium Scoring

Imaging technologythat is
less invasive than a
traditionalangiogram &
provides score for calcium
burden

G) Database & Methods Series


Presenter Notes
Presentation Notes
Before you get excited - **Images are not present in the CDW – I just want you to understand what a Cardiac CT for Calcium Scoring is – our next step is to figure out how to determine that the tests have occurred.
We are not trying to locate the images; we are not trying to locate the results of the test – we’re keeping this simple! Was the test performed?
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How Do You Measure Use of Cardiac CT for Calcium Scoring?

= Radiology department performs procedure

— clinicianinterprets & writes note Test

performed
" Procedureis assigned a Common Procedural

Terminology (CPT) code

— by clinician or professional coder or is linked to the test Test
ordered Coded
Data in

= Data is extracted from EHR to CDW
— CDW updated nightly

CDW

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
CPT = Common Procedural Terminology – procedure billing codes
EHR = Electronic Health Record


Session roadmap
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- Review of important CDW concepts

—

O=2

e Describe aims of example study
- ldentify procedures associated with the study aim
- Determine CDW tables of interest

- Prepare SQL code to pull the study data

@ Database & Methods Series



Procedure Codes:

CPT

CPT Codes

Developed by the American Medical Association

Procedure Billing Codes

— Also used to bill for health care services such as a MD office
visit or a PT visit

Most are 5 numeric digits (e.g., 11712)
Updated Annually
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i
CPT
*|ICD-10
*HCPCS

Other procedure codes: International Classification of Disease (ICD) & Healthcare Common Procedure Codes (HCPCS)

(:) Database & Methods Serieg ———— 0000000000000


Presenter Notes
Presentation Notes
I want to point out that there are also ICD Procedure codes, but I’m not aware of any for this particular test.  ICD = International Classification of Disease
HCPCS are one other code set you may run across when coding for procedures.
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CPT Codes: Cardiac CT for Calcium Scoring

CPT Code Procedure Inactive Date
o CPT Codes Cha nge over tlme 014471 Coronary Calcium 1/1/2010
= What timeframe does your 0147T CTA * Coronary 1/1/2010
alcium
study cover?
CTA+
#1/1/2006 - present 0149T morphology + 1/1/2010

Coronary Calcium

75571 Coronary Calcium n/a

CTA =CT angiography (visualization of the coronary vessels using CT)

(irec

@ Database & Methods Series



Presenter Notes
Presentation Notes
This technology and scoring system was first reported in 1990, but CPT codes started on 1/1/2006.
Codes ending in T are temporary codes – commonly used for new technologies.  Are later replaced with regular CPT codes.
CTA = CT angiography (visualization of the coronary vessels using CT)
Here is an important nuance:  Another code, 75574, may or may not include coronary calcium scores!!  It is a nonspecific code regarding coronary calcium scoring.  
It replaced codes 0146T-0149T (2 with calcium scores and 2 w/o calcium scores). Since it is unknown if calcium scoring is done with code 75574, we’re not using it.


Session roadmap

. -
/ﬁ')

- Review of important CDW concepts

o

e Describe aims of example study
- |dentify procedures associated with the study aim
- Determine CDW tables of interest

- Prepare SQL code to pull the study data

@ Database & MethodsSeries ———————————————————————————————— (VIReC
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Types of CDW Tables

Fact tables patient level data

Dimension tables

lists (no patient level data™)

@ﬁ Primary Key — field that uniquely identifies each row in a table

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Let’s talk about how data is stored in the CDW
There are 2 types of tables in the CDW: Fact tables and Dimension tables
*There are a few small exceptions as of Sept. 2023, but that could change
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CDW Table Naming Conventions:

Dim Domain

= Database.Schema.TableName

= CDWWork.Dim.Institution Antibiotic Ward
CPT Institution ((e—
TableName

Domain mm)

(:) Database & Methods Series


Presenter Notes
Presentation Notes
This is the typical naming convention: Database.Schema.TableName
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CDW Table Naming Conventions:

Dim Domain

= Database.Schema.TableName

£ CDV&WOFk.Di!annStitLIJL[iOH WEILe!
TableName

Domain mm)

(:) Database & Methods Series
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CDW Table Naming Conventions:

Dim

= DatabaseTabIeName
= CDWWork.Dim.Institution Antibiotic WEILe!
Institution |(e—
TableName

Domain mm)

Views (read-only copy of the actual tables)

(:) Database & Methods Series


Presenter Notes
Presentation Notes
The convention in the CDW is that the Schema represents a Domain.
Domains group together tables with common types of data.  Everything in the box is part of the domain. Here are some example tables in the Dim domain.
The Dim (“Dimension”) domain contains all the Dimension Tables

What we’re actually working with are views – a read-only copy of the actual tables
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CDW Table Naming Conventions:

Operations Project Example

Outpat Domain

= Database.Schema.TableName

= CDWWork.Outpat.Visit Workload
Workload W |
- - orkload
VDiagnosis VProcedure
TableName

Domain mm)

(:) Database & Methods Series


Presenter Notes
Presentation Notes
*This is the naming convention for a fact table in an operations project


06/24 | 38

CDW Table Naming Conventions:

Operations Project Example

Outpat Domain

= Database.Schema.TableName

= CDWWork.Outpat.Visit Workload
Workload W |
- - orkload
VDiagnosis VProcedure
TableName

Domain mm)

“Outpat” isa misnomer — it’s not just
outpatient data

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Outpat is a misnomer – it’s not just outpatient data – it consists of things coded with CPT codes – often in the outpatient setting, but it also includes procedures and professional services in the inpatient setting

*This is the naming convention for a fact table in an operations project
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CDW Table Naming Conventions:

Research Project Example

= Database.Schema.TableName

= ORD_Jones_xxxxx.Src.Outpat_Visit

|

Research: CDW Fact tables are in a read-only
schema named Src

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Here is the naming convention for research studies – it is slightly different
ORD_InvestigatorName_xxxxx is the name of the database VINCI provided for your study
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CDW Table Naming Conventions:

Research Project Example

= Database.Schema.TableName

= ORD_Jones_xxxxx.Src.Outpat_Visit Study Specific:
ORD _InvestigatorName _xxxxx
is the name of the database
VINCI provided for your study

Research: CDW Fact tables are in a read-only
schema named Src

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Here is the naming convention for research studies – it is slightly different
ORD_InvestigatorName_xxxxx is the name of the database VINCI provided for your study
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CDW Table Naming Conventions:

Operations vs. Research

Operations Research
CDWWork.Outpat.Visit ORD_Jones_xxxxx.Src.Outpat_Visit
CDWWork.Dim.CPT CDWWork.Dim.CPT

(Dim tables are notinyour project database -
use the copyin CDWWork )

*Tables in your research database only

No filtering of patients in CDW tables contain data for the patients in your cohort

(:) Database & Methods Series


Presenter Notes
Presentation Notes
CDWWork is a commonly used operations database – there are others
For research projects: the Dim tables are not in your project database – you will use the copy in the CDWWork database

**Tables in your research database are populated by the patients in your research cohort.
Operations studies: there is no filtering on the patients that appear in the CDW tables


Dimension Tables:
DIM.CPT as Example
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Dimension Tables

&= Primary key

Dim.CPT

CPTSID

sta3n

CPTCode

CPTDescription

ActiveDateTime

InactiveFlag

InactiveDateTime

800156848

358

014471

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL,
INCLUDING IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF
CORONARY CALCIUM

2006-01-01

Y

2010-01-01

1400515544

402

014471

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL,
INCLUDING IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF
CORONARY CALCIUM

2006-01-01

2010-01-01

1400589273

405

014471

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL,
INCLUDING IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF
CORONARY CALCIUM

2006-01-01

2010-01-01

800011726

358

75571

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

1400121168

402

75571

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

1400189766

405

75571

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
Dimension tables are lists – typically, there is no patient level data – let’s look at an extract from Dim.CPT (not every field in Dim.CPT is shown)
Sta3n – this variable tells you which station (VistA system) the data came from.  There are 130 VistA systems, so each CPT actually has 130 rows in Dim.CPT, one for each VistA system
CPTSID – unique identifier for each row in Dim.CPT (primary key)


Dimension Tables:
DIM.CPT as Example

Dim.CPT
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Dimension Tables

sta3n

CPTCode

CPTSID

CPTDescription

ActiveDateTime

InactiveFlag

InactiveDateTime

358

014471

800156848

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

2006-01-01

Y

2010-01-01

402

014471

1400515544

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

2006-01-01

2010-01-01

405

014471

1400589273

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

2006-01-01

2010-01-01

358

75571

800011726

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

402

75571

1400121168

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

405

75571

1400189766

COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

2010-01-01

NULL

NULL

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
Here we’re looking at data for one CPT code (0144T) from 3 stations – note that this CPT code has a different CPTSID at each station
There are actually 130 rows for each CPT code in Dim.CPT (one row for each of the 130 VistA systems in VHA)
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Dimension Tables:
DIM.CPT as Example

Dimension Tables

Dim.CPT

sta3n | CPTCode | CPTSID CPTDescription ActiveDateTime | InactiveFlag | InactiveDateTime

358 0144T 800156848 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING | 2006-01-01 Y 2010-01-01
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

402 0144T 1400515544 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING | 2006-01-01 Y 2010-01-01
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

405 0144T 1400589273 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, INCLUDING | 2006-01-01 Y 2010-01-01
IMAGE POST PROCESSING AND QUANTITATIVE EVALUATION OF CORONARY
CALCIUM

358 75571 800011726 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH 2010-01-01 NULL NULL
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

402 75571 1400121168 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH 2010-01-01 NULL NULL
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

405 75571 1400189766 | COMPUTED TOMOGRAPHY, HEART, WITHOUT CONTRAST MATERIAL, WITH 2010-01-01 NULL NULL
QUANTITATIVE EVALUATION OF CORONARY CALCIUM

(.'_') Database & Methods Series


Presenter Notes
Presentation Notes
Here we’re looking at data for another CPT code (75571) from 3 stations – note that this CPT code has a different CPTSID at each station


Fact Tables:

Containing CPT Codes
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Fact Tables

&= Primary key

Outpat.WorkloadVProcedure

VProcedureSID |Sta3n| CPTSID |PatientSID VisitSID VisitDateTime VProcedure |VProcedure Quan-| CPRSOrder | Ordering | Encounter
DateTime DateSID tity SID Provider | Provider
SID SID

80XXXX295148/ 600 800667326| XXXX9999, 8001XXXXX908| 2006-11-06 08:48| 2006-11-06 08:48 20061106 1 800XXX149637 14XX165 13XXX91
8000915XX921| 459 800182772 XXXX8888| 80XXX7402200| 2006-10-11 19:13| 2006-10-11 19:14 20061011 1 -1 -1 3XXXX39
800XXX894344| 662 800199389 XXXX7777, 8002054XXX10| 2007-01-26 08:05| 2007-01-26 08:05 20070126 1 8003683XX723 3293XXX 316XXX3
10XXXX3946269| 636 | 1000534649 XXXX6666| 1XXX245119715| 2007-04-20 17:35| 2007-04-20 17:35 20070420 1 -1 -1 28XX744
14002045XXX36, 512 | 1400555589 XXX5555| 14001616XXXX1| 2008-03-14 10:04| 2008-03-14 10:04 20080314 1 -1 -1 XX063
1200XXXX78360, 652 | 1200752332 XXXX4444| XXXX258253342 2008-11-17 08:22| 2008-11-17 08:22 20081117 1 1200XXXX18203 XXXX216 2XXX217
8XXX85096690, 691 800668185, XXXX3333| 80020XXXX615/ 2006-05-02 09:55/ 2006-05-02 09:55 20060502 1 -1 -1 363XX13

*Fields endingin SID (Surrogate ID): usually will be linkingit to another table to get more informationon the field
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Presenter Notes
Presentation Notes
Fact tables contain patient level data – let’s look at an extract from Outpat.WorkloadVProcedure.  Dates and times are made up and SIDs are obscured.
There’s not a lot of information in here that is useful by itself! Need to link to other tables.
When you see a field ending in SID (Surrogate ID): that usually means you will be linking it to another table to get more information on the field
Note that “Outpat” is a misnomer – CPT procedures performed on inpatients also appear in this table!

VisitDateTime and VProcedureDateTime can be different, but usually by only a few seconds 
Quantity: this field is commonly filled out in some dermatology procedures (and perhaps others)
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Fact Tables:

Containing CPT Codes

Other tables that contain CPT procedure codes:

Inpat.InpatientCPTProcedure

Surg.SurgeryPrincipalAssociatedProcedure

Surg.SurgeryProcedureDiagnosisCode

Rad.RadiologyExam

WH.WHProcedure

G) Database & Methods Series


Presenter Notes
Presentation Notes
There can be overlap – the exact same procedure entered into Outpat.Workload can also be entered into Inpat.InpatientCPTProcedure, Rad.RadiologyExam (if it’s a radiology procedure), or the Surgery domain (if it’s a surgical procedure)	
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Patient Identifiers:

SPatient Example

Patient A

VistA System VistA System VistA System

1 pi n

PatientSID PatientSID PatientSID

‘ 10055888 10777666 1229999 ’

Patient A has 1-n PatientSIDs

You need all of these to completely define all
records belonging to Patient A

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Remember how a single patient may have records in multiple VistA systems (1-n)?
The patient will have n records in SPatient – one for each VistA system containing data for the patient.
So if the patient has been seen in 4 VistA systems, they will have 4 records in SPatient.
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Fact Tables:

SPatient

&= Primary key

SPatient.SPatient

CDWPossible Death
== PatientLast PatientFirst TestPatient Veteran BirthDate | Date
PatientSID |Sta3n|] Name Name Flag Flag | PatientICN | ScrSSN |PatientSSN | Age Time Time |Gender

XXXX8888| 460 Doe John]J N Y XXXXXXXX38| XXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX7777) 573 Doe John) N Y XXXXXXXX38| XXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX6666] 657 Doe John]J N Y XXXXXXXX38  XXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXX5555) 662 Doe John) N Y XXXXXXXX38 [ XXXXXXXA4 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
xXxxa4a44] 673 Doe John) N Y XXXXXXXX38  XXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
xXxX3333| 688 Doe John) N Y XXXXXXXX38 [ XXXXXXXA4 | XXXXXXX49 | 73 | 1950-01-XX| NULL M

(:) Database & Methods Series



Presenter Notes
Presentation Notes
Let’s look at an extract from SPatient.SPatient
There will be one row for every VistA system the patient has been entered into – John Doe has been entered into 6 VistA systems
Month and Year are made up on the BirthDateTime field and time is removed
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Fact Tables:

SPatient

SPatient.SPatient

CDWPossible Death
PatientLast|PatientFirst| TestPatient |Veteran BirthDate | Date
PatientSID [Sta3n| Name Name Flag Flag | PatientICN | ScrSSN |PatientSSN | Age Time Time |Gender

XXXX8888| 460 Doe John]J N Y XXXXXXXX38 PXXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX7777| 573 Doe John) N Y XXXXXXXX38 PXXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX6666| 657 Doe John]J N Y XXXXXXXX38 PXXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXX5555| 662 Doe John) N Y XXXXXXXX38 PXXXXXXXA4 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXxxa444| 673 Doe John) N Y XXXXXXXX38 PXXXXXXX44 | XXXXXXX49 | 73 | 1950-01-XX| NULL M
XXxX3333 688 Doe John) N Y XXXXXXXX38 PXXXXXXXA4 | XXXXXXX49 | 73 | 1950-01-XX| NULL M

(:) Database & Methods Series


Presenter Notes
Presentation Notes
In an ideal situation, each row will have the same PatientICN
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Fact Tables:

SPatient

SPatient.SPatient

CDWPossible Death
PatientLast|PatientFirst| TestPatient |Veteran BirthDate | Date
PatientSID [Sta3n| Name Name Flag Flag | PatientICN | ScrSSN | PatientSSN | Age Time Time |Gender

XXXX8888| 460 Doe John]J N Y XXXXXXXX3BPIXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX7777| 573 Doe John) N Y XXXXXXXXIBPXXXXXXX A4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX6666| 657 Doe John]J N Y XXXXXXXXIBPIXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXX5555| 662 Doe John) N Y XXXXXXXXIBIXXXXXXXAS IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXxxa444| 673 Doe John) N Y XXXXXXXXIBPIXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXxX3333 688 Doe John) N Y XXXXXXXXIBIXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M

(:) Database & Methods Series



Presenter Notes
Presentation Notes
And the same PatientSSN
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Fact Tables:

SPatient

SPatient.SPatient

CDWPossible Death
PatientLast|PatientFirst| TestPatient |Veteran BirthDate | Date
PatientSID |Sta3n| Name Name Flag Flag | PatientICN | ScrSSN |PatientSSN | Age Time Time |Gender

XXXX8888| 460 Doe John]J N Y XXXXXXXX3 8 PXXXXXXX44 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX7777) 573 Doe John) N Y XXXXXXXX 3B PXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX6666] 657 Doe John]J N Y XXXXXXXX38 XXXXXXX44 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXX5555) 662 Doe John) N Y XXXXXXXX 38 PXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
xXxxa4a44] 673 Doe John) N Y XXXXXXXX38 XXXXXXX44 IXXXXXXX49 | 73 | 1950-01-XX| NULL M
XXXX3333 688 Doe John) N Y XXXXXXXX 38 PXXXXXXXA4 IXXXXXXX49 | 73 | 1950-01-XX| NULL M

*Joining SPatient with PatientICN or PatientSSN to get a demographicvariable will generally give multiple rows
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Presenter Notes
Presentation Notes
But each row will have a different PatientSID.  
Important: if you join back to SPatient with PatientICN or PatientSSN to get a demographic variable, you will generally get multiple rows, which you may or may not be wanting in your query!


CDW Tables Needed
for Example Study
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Presenter Notes
Presentation Notes
Now that we’ve looked at a Dimension table and two Fact tables in detail, let’s review what tables we need to accomplish our study goals
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Fact & Dim Tables for Example Study

Table Name Type Primary Key =
p N SPatient.SPatient Fact PatientSID
Fact tables oatient level data Ssrgjéglzc:;kload Fact VProcedureSID
4 A Outpat.Workload Fact VisitSID
Dimension tables st Dim.CPT Dimension CPTSID
Dim.Date Dimension DateSID
Dim.Sta3n Dimension Sta3n

(:) Database & Methods Series



Presenter Notes
Presentation Notes
Primary Key: a field in a table that uniquely identifies each row in the table
--We need SPatient so we can get information on who the procedure was performed on
--We need Outpat.WorkloadVProcedure to get information on what procedure was performed and when
--We may need to link back to the parent Outpat.Workload table to get variables of interest
------Dim.CPT will give us an explanation of the CPT code
------Dim.Date is useful in calculating Fiscal Year (FY)
------Dim.Sta3n provides facts about a Sta3n
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Joining Tables:

Concept

CDW data are stored in a relational SQL database

Tables join together to
provide information
for study questions

Similar data is grouped
into tables

G} Database & Methods Series


Presenter Notes
Presentation Notes
CDW data are stored in a relational SQL database.  For storage efficiency, similar data are grouped into tables, which must be joined together to get the information you need to answer your study questions.
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Joining Tables:

Example Study
4 ) 4 )
Spatient.SPatient - ~ Dim.CPT
N\ /\ Outpat.WorkloadVProcedure / - /
g /

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Outpat.WorkloadVProcedure is a fact table – it contains data about procedures performed on a patient
Spatient.Spatient is a fact table – it contains patient names and identifiers
Dim.CPT is a dimension table – it contains descriptions of procedures defined by CPT codes – it does not contain any patient level data


Joining Tables:

Example Study

4 )

Spatient.SPatient \
" J

-

—

Outpat.WorkloadVProcedure

-

\_

Dim.CPT

~N

J

/ Field Name

Example Values\

@ = VProcedureSID
Sta3n
CPTSID
PatientSID
VisitSID

VProcedureDateTime

VProcedureDateSID

8001122

405
1400189766
100212121
16000332211

01-01-201101:11:11

20110101
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(:) Database & Methods Series


Presenter Notes
Presentation Notes
Outpat.WorkloadVProcedure is a fact table – it contains data about procedures performed on a patient
Note: data identifying the patient (PatientSID) and the procedure (VProcedureSID, VisitSID, VProcedureDateTime) has been made up.


Joining Tables:

Example Study
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4 )

Spatient.SPatient

g J

-

—

Outpat.WorkloadVProcedure

/ Field Name

@= VProcedureSID
Sta3n
CPTSID
PatientSID
VisitSID

VProcedureDateTime

VProcedureDateSID

Example Values

1400189766
75571

CT heart w/o contrast
w/ quant eval coronary
calcium

-

Dim.CPT

Field Name
@= CPTSID

Example Values CPTCode
8001122 CPTDescription
405
1400189766 N
100212121
16000332211
01-01-201101:11:11
20110101

(:) Database & Methods Series


Presenter Notes
Presentation Notes
To get information on what CPTSID represents, you can join the Outpat.WorkloadVProcedure table to the Dimension table Dim.CPT table to get that information.  
You can see that CPTSID 1400189766 represents CPT code 75571 and a description of that CPT code.
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Joining Tables:

Example Study

Spatient.SPatient ~ Dim.CPT
Field Name Example Values
g J Outpat.WorkloadVProcedure €224 CPTSID 1400189766
. CPTCod 75571
/ Field Name Example Values oce
\ CPTDescription CT heart w/o contrast
e = VProcedureSID 8001122 w/ quant eval coronary
Sta3n 405 calcium

Foreign Key (FK): a column that refers K (CPreiD 1400189766 "

to a primary key in another table. It
specifies that a record in one table
refers to a recordin another table.

PatientSID 100212121

VisitSID 16000332211
VProcedureDateTime 01-01-201101:11:11
VProcedureDateSID 20110101

(:) Database & Methods Series


Presenter Notes
Presentation Notes
We’re joining on the Primary Key CPTSID in table Dim.CPT to the Foreign Key (FK) CPTSID in the table Outpat.WorkloadVProcedure.
Note that joining keys don’t always have the exact same name


Joining Tables:

Example Study

4 )

Spatient.SPatient \
" J

-

—

Outpat.WorkloadVProcedure

-

\_

Dim.CPT

~N

J

/ Field Name

Example Values\

@ = VProcedureSID
Sta3n
CPTSID
PatientSID
VisitSID

VProcedureDateTime

VProcedureDateSID

8001122

405
1400189766
100212121
16000332211

01-01-201101:11:11

20110101
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Joining Tables:

Example Study

-

/ Field Name Example Values \

PatientSID 100212121
Sta3n 554
PatientName ZZDoe, John)
CDWPossibleTest Y

PatientFlag

PatientICN 1001122333
PatientSSN 555447777

Spatient.SPatient

~

/

k BirthDateTime 1850-01-01 oo:oo:ooj

-

Outpat.WorkloadVProcedure

—

Dim.CPT

\_

)

J

/ Field Name

Example Values \

@2 VProcedureSID
Sta3n
CPTSID
PatientSID
VisitSID

VProcedureDateTime

VProcedureDateSID

8001122
405
1400189766
100212121

16000332211
01-01-201101:11:11

20110101
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Presenter Notes
Presentation Notes
To get information on what PatientSID represents, you can join the Outpat.WorkloadVProcedure table to the SPatient.SPatient table to get that information.  
SPatient.SPatient is another Fact table, and contains patient level information.  There is one record for every VistA system in which a patient has been seen.
PatientSID is the primary key for table SPatient.SPatient.  PatientSID is a foreign key in table Outpat.WorkloadVProcedure.
In this made up example, you can see that PatientSID 100212121 contains data for Patient John J ZZDoe at site 554.


Joining Tables:

Example Study

/ Field Name Example Values \

©= | PatientSID 100212121 \
Sta3n 554

PatientName ZZDoe, John)
CDWPossibleTest Y

PatientFlag

PatientICN 1001122333
PatientSSN 555447777

4 )

Spatient.SPatient

/

k BirthDateTime 1850-01-01 oo:oo:ooj

-

—

Outpat.WorkloadVProcedure

)

/

=

S

Dim.CPT

- J
Field Name Example Values \
VProcedureSID 8001122
Sta3n 405
CPTSID 1400189766
PatientSID 100212121
VisitSID 16000332211
VProcedureDateTime 01-01-201101:11:11

VProcedureDateSID

20110101
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Presenter Notes
Presentation Notes
This is important because it’s how we get information on the patients that have had this procedure!!
To get information on what PatientSID represents, you can join the Outpat.WorkloadVProcedure table to the SPatient.SPatient table to get that information.  
SPatient.SPatient is another Fact table, and contains patient level information.  There is one record for every VistA system in which a patient has been seen
PatientSID is the primary key for table SPatient.SPatient.  PatientSID is a foreign key (FK) in table Outpat.WorkloadVProcedure.
In this made up example, you can see that PatientSID 100212121 contains data for Patient John J ZZDoe at site 554.


Result:

Joining 3 Tables Together

PatientICN | Sta3n | PatientSID VProce.d ure CPTCode
DateTime
1000671111 | 516 | 22xxx35 2009-01-15 0147T
1000671111 | 573 | 33xxxx11 2023-08-22 75571
\ \ )\
| | |
SPatient WorkloadVProcedure Dim.CPT
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Presenter Notes
Presentation Notes
Patient Identifiers and dates are made up
We have PatientICN from the SPatient table, the Sta3n, PatientSID, and VProcedureDateTime from WorkloadVProcedure, and CPTCode from Dim.CPT
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Result:

Joining 3 Tables Together

PatientICN | Sta3n | PatientSID VProce.d ure CPTCode
DateTime

1000671111 | 516 |22xxx35 2009-01-15 01477
1000671111 | 573 | 33xxxx11 2023-08-22 75571

One patient (identified by PatientICN) had a Cardiac CT for Calcium Scoring test at two different sites...

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Note how one patient (as identified by PatientICN) had a Cardiac CT for Calcium Scoring test at two different sites over the years  (sites 516 and 573)



Result:

Joining 3 Tables Together

PatientICN | Sta3n | PatientSID VProce.d ure CPTCode
DateTime
1000671111 | 516 |22xxx35 2009-01-15 0147T
1000671111 | 573 |33xxxx11 2023-08-22 75571

...but different PatientSID at each site.
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(:) Database & Methods Series


Presenter Notes
Presentation Notes
This patient has a different PatientSID at each site.  
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Result:

Joining 3 Tables Together

PatientICN | Sta3n | PatientSID VProce.d ure CPTCode
DateTime

1000671111 | 516 |22xxx35 2009-01-15 01477
1000671111 | 573 |33xxxx11 2023-08-22 75571

PatientICN groups data for different PatientSIDs
that belong to the same patient

(:) Database & Methods Series


Presenter Notes
Presentation Notes
This demonstrates why we need to join to SPatient to get the PatientICN, which identifies that these two tests were performed on the same patient
It also indicates why we are using CPT codes that existed at any time during our timeframe of interest – old data will contain old CPT codes


Session roadmap

: -
/_ﬂ)

- Review of important CDW concepts

—

O=2

e Describe aims of example study
- |dentify procedures associated with the study aim
- Determine CDW tables of interest

* Prepare SQL code to pull the study data

@ Database & Methods Series
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SQL Code

SQL = “Structured Query Language”

We use a version called T-SQL

GJ Database & Methods Series


Presenter Notes
Presentation Notes
SQL stands for “Structured Query Language”.  We use a version called T-SQL which works with Microsoft products
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SQL Code

SQL = “Structured Query Language”

We use a version called T-SQL

If this is a RESEARCH project, you must
be logged into a VINCI workspace,
which is behind a firewall.

Learn how to gain access to the VINCI Workspace

(:) Database & Methods Series


Presenter Notes
Presentation Notes
SQL stands for “Structured Query Language”.  We use a version called T-SQL which works with Microsoft products

If you are conducting a research project, you must run your code behind the VINCI firewall.
Once you’re logged into a VINCI workspace, start SQL Server Management Studio (SSMS) (an application where you do your programming)
Let’s look at the SQL which produced the table we were just looking at.


https://vincicentral.vinci.med.va.gov/SitePages/VINCI_University-IRB_Study_How_To.aspx

SQL Code
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Create List of CPTSIDs for
Cardiac CT for Calcium
Scoring

Find patients who have had
the test Goal: Pull patients

who have had
Cardiac CT for

Determine # of tests per FY Calcium Scoring

A 4

Determine which sites

perform the test

@') Database & Methods Series


Presenter Notes
Presentation Notes
Next, we’ll practice some SQL coding. We’ll start by using the table Dim.CPT (which we’ve already looked at) to create a list of CPTSIDs for Cardiac CT for Calcuim scoring.

Next, we’ll find patients who have had this test based on the list.

Then we will determine the number of tests conducted per FY, and which sites perform the test.  These last two sections will be in the bonus slides at the end of the presentation, as it’s not possible to cover this material in one hour.
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S QL Create List of CPTSIDs for Cardiac CT for Calcium Scoring

Select & From Statements

EH Results [ Messages
CPTCode CPTSID

The Select & From statements

37721 | 300008494

...............................

use cdwwork 7722 200003455

go 37730 200003496
3773 200003497

select CPTCode, CPTSID -
. _ 800008453
from Dim.CPT; Bl \Where we get it from 17737 0008453

37760 200003200
37761 300008501
37765 300008502

W oo o~ b N b L3 Ra —
(]
iy
&

10 37766 200008503
11 37780 200003504
12 37731 300003505

*CDWWork is the database used for Dim tables and Operations projects

GJ Database & Methods Series


Presenter Notes
Presentation Notes
“use cdwwork”

CDWWork is the database used for Dim tables and Operations projects. By specifying the database you’re using at the beginning of your code, you don’t need to specify the database name in subsequent operations.

Let’s see how the Select statement works.

It pulls the listed variables (what we want)
from the table Dim.CPT (where we get it from); In SSMS you would highlight this code, then click on Execute.
The results of this query display in the Results Tab in SSMS.  We see the two columns we asked for from Dim.CPT (note only 12/3 mil+ rows are displayed)
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SQL:

Where Clause

@ Results Eﬁ MEEEEQEE
CPTCode CPTSID

The Where clause

..............................

01447 1400515544
01447 1400583273
01447 300653035
" 1000551333
01447 1000573636
01447 300603303
01447 300116370
01447 1400563605

use cdwwork
g0

select CPTCode, CPTSID -
from Dim.CPT } Where we get it from

Where CPTCode in('@144T','@147T','0149T", '75571° )}
we want

L 0D =] N o L R
=
—
—

10 01447 300633856
11 01447 300642710
12 01447 1000572500

(:) Database & Methods Series


Presenter Notes
Presentation Notes
The where clause tells the query to only return data for 4 CPT codes.

I’m only showing the first 12/over 3 million rows in the results.  It looks like only CPT code ‘0144T’ is returned, but there are actually 520 rows.  SQL server will decide which order to return the results in if it’s not specified.
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SQL:

Order By Clause

EH Results E® Messages
CPTCode CPTSID

. 75571  : 800011726

...............................

79571 300024168

The Order By clause

use cdwwork

go FLLT 00041452

lect CPTCod T e o0
select CPTCode, CPTSID 200061291
from Dim.CPT } Where we get it from 75571 200032520

79571 300036243
47T 300101624
01437 300108507

Where CPTCode in('0144T','0147T','0149T','75571°) |
Order By CPTSID; we want

} How we want to display it

(O Ga | @ LR de ) P —
g
B
—

10 D477 300115336
11 01447 300116370
12 47T 300127543

G} Database & Methods Serieg ———— 0000000000000


Presenter Notes
Presentation Notes
The Order By clause specifies the order the results should be displayed in.
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SQL:

Creating a Temporary Table

Creating a Temp Table

use cdwwork
g0

select CPTCode, CPTSID

Into #CPTCodes |-

from Dim.CPT
Where CPTCode in('0144T','0147T', '0149T"',"'75571")

Order—By CPTSID;

‘# indicates #CPTCodes is a Temporary Table

(:) Database & Methods Series


Presenter Notes
Presentation Notes
You can only see your results on your screen!

Here’s how to save them INTO a temporary table, that exists as long as your instance of SSMS stays running.

You can’t order what is saved in a temporary table, so this code is deleted.

Now, once you’ve created a Temp Table, you will get an error if you try to recreate it. This happens if you run your code multiple times.
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SQL:

Creating a Temporary Table

Creating a Temp Table, con’t

use cdwwork
go

Drop table if exists #CPTCodes; } Delete the Temp Table if thereis one

select CPTCode, CPTSID
Into #CPTCodes

fron Din.cPT

Where CPTCode in('0144T','0147T', '0149T"',"'75571")
Order By CPTSID;
‘# indicates #CPTCodes is a Temporary Table

(:) Database & Methods Series


Presenter Notes
Presentation Notes
The solution is to Drop the Temp Table first (assuming it exists), 

then create #CPTCodes again.
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S QL Create List of CPTSIDs for Cardiac CT for Calcium Scoring

Create List of CPTSIDs

use cdwwork
g0

drop table if exists #CPTCodes;

select CPTCode, CPTSID

into #CPTCodes

from Dim.CPT

where CPTCode in ('0144T','0147T','0149T', '75571°);

1. Specify CDW Database

2. Drop Temp Table

3. Create Temp Table containing
CPTSIDs for the 4 CPT codes of
interest

G} Database & Methods Series


Presenter Notes
Presentation Notes
We’ve now generated SQL code which creates a table of CPT codes that will be used to 
limit our CPT data pull to the cardiac CT tests in which we are interested.
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SQL Joins

Most Common Joins in SQL

Inner Join (Join) Left Outer Join (Left Join)

Table A Table B Table A Table B

G) Database & Methods Series


Presenter Notes
Presentation Notes
Now let’s talk about how you join tables together in SQL.
These are the two most common joins in SQL: an Inner Join and a Left Outer join (or left join)


SQL Joins
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Table A

Most Common Joins in SQL

Left Outer Join (Left Join)

Table B

Patientsin
Cohort
(Table A)

Jim

Eric

Colleen

Mark

Vivian

Sam

(:) Database & Methods Series


Presenter Notes
Presentation Notes
You’re studying a cohort of patients who are interested in Eastern Medicine – they are in Table A
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SQL Joins

Most Common Joins in SQL
Left Outer Join (Left Join)

Patientsin Patients Enrolled
Cohort in Tai Chi
(Table A) (Table B)
Jim Jim
Table A Table B :
Eric
Colleen Colleen
Mark Mark
Vivian
Sam Sam
Conrad

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Table B is a group of patients enrolled in Tai Chi – not all of them are in your study cohort (Conrad)


SQL Joins
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Most Common Joins in SQL
Left Outer Join (Left Join)

Patientsin
Cohort
(Table A)

Jim

Table A Table B

Patients Enrolled
in Tai Chi
(Table B)

Eric

Colleen

‘ Colleen
Mark

Join Results

Mark

Vivian

Give me data for all patients in Table

Sam
A, and any matching records for

those patients in Table B

Sam

(:) Database & Methods Series


Presenter Notes
Presentation Notes
If you left join these tables (results in black box), you get all patients in the left table (A) who are in your cohort, and can see which ones are enrolled in Tai Chi from Table B.  You do not see the one patient (Conrad) who is enrolled in Tai Chi but is not in the cohort of patients you are studying.


SQL Joins
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Most Common Joins in SQL

Inner Join (Join)

Table A Table B

Give me data for patients that have
records in both Table A and have
matching recordsin Table B

Patientsin
Cohort
(Table A)

Patients Enrolled
in Tai Chi
(Table B)

Colleen

Colleen

Mark

Mark

Sam
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Presenter Notes
Presentation Notes
When you use an inner join, you no longer see the patients who are enrolled in the cohort and not enrolled in Tai chi.  You also do not see Conrad who is enrolled in Tai Chi but is not in the cohort.

Inner joins are great when you want to limit your query results to patients in your cohort who have a disease of interest or have had a procedure of interest.
Records must exist in both tables if they are to be returned by the query.
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Joining Tables:
4 B d A
Spatient.SPatient \/ Y / #CPTs
\_ J Outpat.WorkloadVProcedure - /

\§ J

Inner join: we will only get records
from WorkloadVProcedure for the
procedures listed in #CPTs
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Presenter Notes
Presentation Notes
Outpat.WorkloadVProcedure - contains data about procedures performed on a patient
Spatient.Spatient – contains patient names and identifiers
Dim.CPT– Temp table containing descriptions of codes & procedures we are interested in

An inner join between #CPTs and Outpat.WorkloadVProcedure means we will only pull records for our procedures of interest.
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SQL Find patients who have had test based on list

Pull Procedures
Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

select
b.PatientICN
.Sta3n
.PatientSID
.VProcedureDateTime
.VProcedureDateSID
.CPTCode
,b.CDWPossibleTestPatientFlag
_into #CoronaryCalciumProcedures
from Outpat.WorkloadVProcedure as a
join Spatient.Spatient as b

IEL) ViR al{elsnElieiM — on a.PatientSID = b.PatientSID

join #CPTCodes as c (con’t next slide)
_on a.CPTSID = c.CPTSID

LS O " VS U8
Nn L L LV L
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Presenter Notes
Presentation Notes
Now we are going to pull patients who have had Cardiac CT for Calcium Scoring

In the From statement, we are joining 3 tables together using (inner) joins.
Outpat.WorkloadVProcedure contains identifiers for the Procedure and the Patient
SPatient provides additional information on the patient
#CPTCodes contains CPTSIDs for the 4 CPT codes of interest.  
Because we are (inner) joining to #CPTCodes, we will only get those patients who have had the procedures of interest.
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SQL Find patients who have had test based on list

Pull Procedures
Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

~select

b.PatientICN

.Sta3n

.PatientSID

.VProcedureDateTime

.VProcedureDateSID

.CPTCode
,b.CDWPossibleTestPatientFlag

“into #CoronaryCalciumProcedures
from Outpat.WorkloadVProcedure as a
join Spatient.Spatient as b
on a.PatientSID = b.PatientSID

join #CPTCodes as c (con’t next slide)
on a.CPTSID = c.CPTSID

What we want =

LS O " VS U8
Nn L L LV L

(:) Database & Methods Series


Presenter Notes
Presentation Notes
The select statement is where we specify which fields we want from each of the three tables
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SQL:

Pull Procedures

Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

select
b.PatientICN

.Sta3n

.PatientSID

.VProcedureDateTime

.VProcedureDateSID

.CPTCode
,b.CDWPossibleTestPatientFlag
into #CoronaryCalciumProcedures

WorkloadVProcedure -[fr'om Outpat.WorkloadVProcedure as a
join Spatient.Spatient as b
on a.PatientSID = b.PatientSID

join #CPTCodes as c (con’t next slide)
on a.CPTSID = c.CPTSID

) -

N v Vv Y QY

o o o o o
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Presenter Notes
Presentation Notes
Outpat.WorkloadVProcedure contains identifiers for the Procedure and the Patient and the Procedure Date
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SQL:

Pull Procedures

Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

select
mmmmm) b.PatientICN
a.Sta3n
.PatientSID
.VProcedureDateTime
.VProcedureDateSID
.CPTCode
mmmmm) ,b.CDWPossibleTestPatientFlag
into #CoronaryCalciumProcedures
from Outpat.WorkloadVProcedure as a

Join to SPatient _[join Spatient.Spatient as b
on a.PatientSID = b.PatientSID

join #CPTCodes as c (con’t next slide)
on a.CPTSID = c.CPTSID

LS O " VS U8
Nn 99V L L
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Presenter Notes
Presentation Notes
Joining to SPatient on PatientSID.  
SPatient provides additional information on the patient – the grouping identifier PatientICN, and an indicator if they are a test patient or are suspected of being one
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SQL:

Pull Procedures

Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

select

b.PatientICN
.Sta3n
.PatientSID
.VProcedureDateTime
.VProcedureDateSID

.CPTCode
,b.CDWPossibleTestPatientFlag
into #CoronaryCalciumProcedures
from Outpat.WorkloadVProcedure as a
join Spatient.Spatient as b
on a.PatientSID = b.PatientSID

Join to #CPTCodes -[ join #CPTCodes as ¢ (con’t next slide)

N v Vv Y QY

o o o o o

on a.CPTSID = c.CPTSID
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Presenter Notes
Presentation Notes
#CPTCodes contains CPTSIDs for the 4 CPT codes of interest
Join to #CPTCodes limits the output to the 4 CPT codes of interest (a join says to include only records that exist in both tables a and c)
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SQL:

Pull Procedures
Goal: Pull patients who have had Cardiac CT for Calcium Scoring

drop table if exists #CoronaryCalciumProcedures;

select
b.PatientICN

.Sta3n

.PatientSID

.VProcedureDateTime

.VProcedureDateSID

.CPTCode
,b.CDWPossibleTestPatientFlag

{i nto #CoronaryCalciumProcedures
from Outpat.WorkloadVProcedure as a
join Spatient.Spatient as b
on a.PatientSID = b.PatientSID

join #CPTCodes as c (con’t next slide)
on a.CPTSID = c.CPTSID

ﬁQJQJQJQJ

J
J
J
J
J
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Presenter Notes
Presentation Notes
We’re saving the result in a temporary table.  If you have write access to a project database, you can also save a table in that database.
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SQL:

Pull Procedures

Where Clause limits the records that will be returned

where a.VisitDateTime >= cast('1/1/2006' as datetime2(@))--partition key
and b.PatientICN is not null

and b.PatientICN not like '%missing’’
and b.PatientICN not like '%unknown?’

and isnull(b.CDWPossibleTestPatientFlag, 'N') <> 'Y';--ALWAYs remove test patients!
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Presenter Notes
Presentation Notes
As we mentioned before, the where clause limits the records returned by the query.  How much do we want? Only visits after 1/1/2006

**Always include the partition key in the where clause so your query so it will run faster.  Note: vProcedureDateTime is not a partition key
We want to exclude patients that don’t have PatientICNs and any that might be a test patient
The isnull function converts any Null value to ‘N’ since you can’t make comparisons on Null values
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SQL:

Pull Procedures

where a.VisitDateTime >= cast('1/1/2006' as datetime2(9))

Table I
Partition Table data are partitioned and
Key stored in separate locations —in
this table partitions are separated
by the VisitDateTime — akin to
knowing what file drawer to look -
in for visits after 1/1/2006 r—
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Presenter Notes
Presentation Notes
**Always include the partition key in the where clause of your query so it will run faster.  Note: vProcedureDateTime is not a partition key
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SQL:

Pull Procedures

Casting literal (‘1/1/2006’) to same data type as the partition key
is required for partition elimination; matching data types in any
comparison speeds up your query too

|
[ |

where a.VisitDateTime >= cast('1/1/2006' as datetime2(9))

Table I
Partition Table data are partitioned and
Key stored in separate locations—in
this table partitions are separated
by the VisitDateTime — akin to
knowing what file drawer to look
in for the data —
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Presenter Notes
Presentation Notes
When comparing dates, always make sure they are of the same type.  Nearly all dates in the CDW are formatted as DateTime2(0)
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How can | locate the Partition Key for a given table?
* VIReC Fact Books

e Meta Queries & Tutorials

|

VINCI CDW Metadata Tutorials (March 2024): VINCI Training Videos
and Presentations
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Presenter Notes
Presentation Notes
How can you find the Partition Key for your tables?
You can look in VIReC Fact Books
And you can run Meta Queries – a great tutorial for running meta queries is located here

https://vincicentral.vinci.med.va.gov/SitePages/VINCI_University-VINCI_Training_&_Office_Hour.aspx
https://vincicentral.vinci.med.va.gov/SitePages/VINCI_University-VINCI_Training_&_Office_Hour.aspx
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SQL:

Pull Procedures

Query Results:

VProcedure VProcedure o
PatientICN | Sta3n | PatientSID ) CPTCode | PossibleTest
DateTime DateSID ]

PatientFlag
1000671111 | 516 22XXX35 | 2009-01-1515:34 20090115 0147T N
1000671111 | 573 33XXXX11 | 2023-08-2213:22 | 20230822 75571 N
1000932222 | 556 444XXX9 |2006-07-0711:24 20060707 0144T N
1006233333 ! 459 | 55XXX103 | 2008-01-0314:10| 20080103 0149T N
| | | |

SPatient WorkloadVProcedure HCPTCodes SPatient

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Here are the results of our query.
Patient Identifiers and dates are made up.
You want to minimize the number of identifiers you pull to speed up the query.  CDWPossibleTestPatientFlag could probably be removed from the query select statement.
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Covered some important basics of working with CDW data

Demonstrated how to code for a procedure

Discussed the tables we needed to conduct the study

Reviewed SQL programming basics and learned how to pull the study data

Code for simple summaries of the data are in the bonus slides

@ Database & Methods Series
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VINCI SQL Boot Camp (Quarterly)

Course Description and Sign-up Form

Purpose: To support VINCI’s goal of driving VA research by training research analysts on VA
data basics. For new analysts, the training will rapidly accelerate their learning curve to
productively contributeto research projects sooner and avoid crippling beginner data
mistakes, especially the ones that unnecessarily burden shared data resources.
Delivery: This 4-week remote training will include:

*Access to a training database similar to a normal ORD research database.

*Lectures.

*Exercises (with scoring keys).

*Practice building 2-4 cohorts using CDW data.

*Practice building an analytic or “flat” file.

*Code reviews.

*Office hours.

*Documents and references for the trainee to keep.
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Presenter Notes
Presentation Notes
I highly recommend that new SQL programmers attend a VINCI SQL boot camp.  It’s also useful for people who know SQL programming but are new to VA data.

https://vincicentral.vinci.med.va.gov/SitePages/VINCI_University-VINCI_Training_&_Office_Hour.aspx#:%7E:text=SQL%20and%20CDW%20Bootcamp%20(offered%20quarterly)
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SQL Resources & Continuing Support

CDW Beginner SQL Office Hours (sharepoint.com) Biweekly Wed. 1pm ET

CDW SQL Office Hours — Tuesdays: Weekly 2pm ET CDW Training (sharepoint.com)
Fridays: Weekly 10am ET

VINCI Training & Office Hour (va.gov) — Wednesdays: Weekly 3pm ET

VINCI Help Desk — VINCI@va.gov

PBM Clinical Informatics - Analytics and Data training (Pharmacy data focus) - link to
SQL office hours under the PBM Communication menu. Thursdays: Weekly 11am ET

@ Database & Methods Series


https://dvagov.sharepoint.com/sites/VHASQLOfficeHours/SitePages/Beginner-SQL-Office-Hours.aspx
https://dvagov.sharepoint.com/sites/OITBISL/SitePages/Training.aspx
https://vincicentral.vinci.med.va.gov/SitePages/VINCI_University-VINCI_Training_%26_Office_Hour.aspx?web=1
https://dvagov.sharepoint.com/sites/SearchandRescue
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VINCI SQL Cyberseminars

Managing Research Data in SQL Server SQL Query Optimization for
Researchers
After VINCI creates your Research Database and
provisions your source data, you are free to use B As research analysts, we often need costly
those resources in service of your research. But how SQL queries.
can you best make use of those resources? This ® 'Wide time ranges
training will cover data management techniques and ® Nationwide studies
tips for: ® Complicated cohort criteria
® Designing/creating tables, views and schemas. ® n this presentation, we will talk about how to safely
® Using indices and compression. and efficiently approach heavy data needs, and we
® Avoiding permission issues. will troubleshoot some illustrative example queries.
® Monitoring resource usage. B This is an intermediate level presentation.
® Troubleshooting common issues.

“True optimization is the revolutionary contribution of modern research
to decision processes.” — George Dantzig

“W' Presented by Andrew Holbrook, VINCI Data Services 1 UW:' Presented by Andrew Holbrook, VINCI Data Services ‘

Managing Research Data in VINCI (va.gov) SQL Query Optimization for Researchers (va.gov)
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https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/video_archive.cfm?SessionID=6471&Seriesid=59
https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/video_archive.cfm?SessionID=6488&Seriesid=59

THANK YOU!
Questions?
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Presenter Notes
Presentation Notes
REQUIRED: This slide is standard to every VIReC cyberseminar.  Please leave at the end of the seminar. 
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CONTACT INFORMATION

Anne E. Hines, PhD
Sr. Technical Analyst, VIReC

anne.hines@va.gov
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DATABASE & METHODS CYBERSEMINAR SERIES

Next session:

Monday, July 15t at 1 pm Eastern

Research Applications for JLV (Joint Longitudinal Viewer)

(:) Database & Methods Series


Presenter Notes
Presentation Notes
REQUIRED: This slide is standard to every VIReC cyberseminar.  Please leave at the end of the seminar. Updated by VIReC series coordinator.
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Database & Methods

BONUS SLIDES

GJ Database & Methods Series (VIReC


Presenter Notes
Presentation Notes
REQUIRED: This slide is standard to every VIReC cyberseminar.  Please leave at the end of the seminar. Feel free to add any of your own resource slides that you do not intend to review during the session. 


06/24 | 101

Resources for VA Data Users

Select image to visit page

archer's Guide to VA Data

formation Resource Center /NTRH/\/ET

VIReC » VIReC Cyberseminars

VIReC

VIReC Cyberseminars
) 10N RESOUuRce CENTER (VIReC)

Welcome to the VHA Data Portal VA Millennium EHR Data ion & Resources
VA INFORMATION RESOURCE CENTER (V] ReC) The VHA Data Portal promotes a knowledge-sharing culture that The COVID-19 Shared Data e Overview
uppors e naods f VHAdla usars The Pl egrtes rlted o COVID19 1 and vt of . S il eecrric et rcod (B4R ot docimentaion s ascurces e e e
information from multiple sources into a single location to promote
VIReC Home B it Knouochs baca et 1o eiote 8 ot o sources and uses case definfions, conc seasoned data users with understanding the structure and contents of CDW Millennium data and L3/
About Us o orptionen . P information that are collected, validated, provide information on VA’ transition to the Cerner Milennium slsctronic health record (e#R). VA Mill
. COVID-19 information and resources for Sign-up for VIReC product news and updates. Email the VIReC HelpDesk to receive Ll
one-stop-s 2 - or
VA/CMS Data for Research The one-stop-shop for data users' needs and staff including fun portunities notification of VIReC's new Millennium Data products and product updates. o)
i s B Our home page is designed to help get you the information you . deings Tak ot - houghts abot the Ml uData
ata Portal need. The badges below link to access information and other Cyberseminar Series How are we deing? Take ::;:f:en:::;ay o share your thoughts about the Millennium i
. relevant resources for a particular data use need. Check .
New Users of VA Data fop navigation menu o locata resaurces by catagory. Te VIReC are available as on-d d, archived Cyberseminar A . ]
Eibs you think g ol Data Documentation # Data
rom the rchive.
VIReC hosts severa Expand each type of documentation below to view these resources. ov
Ac

Hel H ‘ : . .
“I VA Information Resource Center | VHA Data Portal (VA Intranet) VIReC Cyberseminars VA Mlllennlgm EHR Data
(VIReC) (VA Intranet) Documentation (VA Intranet)

P search this site

US. Department

QUICk GUIde tO Frequently USEd @VINCI Ceﬂtr‘dl @BlSL Busi Intelli Service Li \ of Veterans Affairs
usiness Intelligence >ervice Line
VA Data Resources /an\ s

hloskspecks SA Brpicstons SARNY VINCLDwbosr SBRVINCLINE Yy SR Seuvicss — Health Benefits | Burals&Memorials  AboutVA | Resources | MediaRoom | Locations

Announcements sceal  Welcome to the VA Informatics : . . . . e one
> 1 Business Intelligence Service Line (BISL) .
R VINCI. Health Economics Resource Center (HERC)
Resource Center (VIReC) is funded by the VA o " . We are here to assist you in all your Preparatc 'HERC Home
:arch & Development Service (HSR&D) to Visit Our Website - 2 A /O ! A » VA Cost Data Sources
to use data effectively for research and vaww.virec.research.va.gov Subscribe To BISL Training Workgroups Search This BISL Weekly Service. S
t programs, and to foster communication BISL News (BaseCamp) site Bulletin Interruptions T
ata users and the VA healthcare community. Visit the VHA Data Portal Events Seea
. . R R » seminae

ed

Health Economics Resource
Center (HERC) (VA Intranet)

b

i 2

1 Quick Guide: Resources for Using VA Informatics and Computing
VA Data (VA Intranet) Infrastructure (VINCI) (VA Intranet) BISL/CDW (VAIntranet)
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Presenter Notes
Presentation Notes
REQUIRED: This slide is standard to every VIReC cyberseminar.  Please leave at the end of the seminar.



https://vaww.virec.research.va.gov/Index.htm
https://vaww.virec.research.va.gov/Index.htm
https://vaww.vhadataportal.med.va.gov/Home.aspx
https://vaww.vhadataportal.med.va.gov/Home.aspx
https://www.virec.research.va.gov/Resources/Cyberseminars.asp
https://www.virec.research.va.gov/Resources/Cyberseminars.asp
https://vaww.virec.research.va.gov/EHRM/Documentation-and-Resources.htm
https://vaww.virec.research.va.gov/EHRM/Documentation-and-Resources.htm
https://vaww.virec.research.va.gov/Toolkit/QG-Resources-for-Using-VA-Data.pdf
https://vaww.virec.research.va.gov/Toolkit/QG-Resources-for-Using-VA-Data.pdf
https://vaww.vinci.med.va.gov/vincicentral/
https://vaww.vinci.med.va.gov/vincicentral/
https://dvagov.sharepoint.com/sites/OITBISL
https://dvagov.sharepoint.com/sites/OITBISL
https://vaww.herc.research.va.gov/
https://vaww.herc.research.va.gov/
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HSRData Listserv

o Community knowledge sharing
o ~1,800 VA data users

o Researchers, operations, data stewards,
managers

o Subscribe by visiting

vaww.virec.research.va.gov/Support/HSRData-L.htm (VA Intranet)

about using
VA Data?

VIReC HelpDesk

o Individualized support

o Request Form:
varedcap.rcp.vaec.va.gov/redcap/surveys/?s=KXMEN 77 LXK (VA Intranet)
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Presenter Notes
Presentation Notes
REQUIRED: This slide is standard to every VIReC cyberseminar.  Please leave at the end of the seminar.

https://vaww.virec.research.va.gov/Support/HSRData-L.htm
https://varedcap.rcp.vaec.va.gov/redcap/surveys/?s=KXMEN77LXK
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SQL:

Create List of CPTSIDs
Goal: Count # of CPTSIDs for Cardiac CT for Calcium Scoring

Select CPTCode, count(CPTCode) as NumRec 4. Confirm you have 130

from #CPTCodes entries for each code (one for

roup by CPTCode .
grdeﬁ b§ s each VistA system)

Results:

EH Resuts 2l Messages
CPTCode  NumRec

1 101447 130
T — 0
3 01497 130
4 7557 130
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Presenter Notes
Presentation Notes
Always confirm you’ve got the number of rows you’re expecting to see (it helps to make sure you haven’t mistyped a CPTCode)
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SQL:

Tests Administered by FY

Goal: Determine number of Cardiac CT for Calcium Scoring tests
performed each Fiscal Year across VA

select b.FiscalYear, count(b.FiscalYear) as NumRec
from #CoronaryCalciumProcedures as a

left join Dim.Date as b

on a.VProcedureDateSID = b.DateSID

group by b.FiscalYear
order by b.FiscalYear;

Use Group By when you
need Summary Statistics

Example Summary Statistics:

* Count
* Sum, Avg
* Max, Min
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Presenter Notes
Presentation Notes
FY is Fiscal Year: FY23 is defined as Oct. 1st 2022 – Sept. 30, 2023
Dim.Date already has the Fiscal Year calculated which is quite handy!

This is an example where the Primary Key from Dim.Date has a different name from the Foreign Key in Outpat.WorkloadVProcedure


SQL:

Tests Administered by FY T Resubs i Messages

Query Results: Number of Cardiac CT
for Calcium Scoring tests performed
each Fiscal Year across VA

FiscalYear MNumBRec

1 ;Eﬁﬁammmmﬁ -

5 hﬁﬁﬁ% .................. o

3 2008 376
4 2009 1017
5 2010 1304
6 2011 1240
7 2012 730
g 2013 1720
5 2014 1884
10 2015 1827
11 2016 2109
12 2017 2356
13 2018 M7
14 2019 4329
15 2020 3425
16 2021 4701
17 2022 6002
18 2023 7918
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Change due to?

Likely due to COVID

(:) Database & Methods Series


Presenter Notes
Presentation Notes
FY is Fiscal Year: FY23 is defined as Oct. 1st 2022 – Sept. 30, 2023
Dim.Date already has the Fiscal Year calculated which is quite handy!

Drop in FY2012 – could it be due to coding?  Change in screening recommendations?
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SQL:

Which Sites Perform this Test?

Goal: Determine which Sta3ns perform Cardiac CT for Calcium Scoring

select b.Sta3nName
,count(a.Sta3n) as NumRec
,min(year(a.VProcedureDateTime)) as MinDate Summary Statistics
,max(year(a.VProcedureDateTime)) as MaxDate
from #CoronaryCalciumProcedures as a
left join Dim.Sta3n as b
on a.Sta3n = b.Sta3n
group by a.Sta3n, b.Sta3nName Use Group By when you need Summary
order by count(a.Sta3n) desc; Statistics
e Must also include any additional variable you
need in the select list (Sta3nName)

* Verify its addition doesn’t change your counts

(..) Database & Methods Series
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SQL:

Which Sites Perform this Test?

Results: Sta3ns that perform Cardiac CT for Calcium Scoring

FR Resutts Eﬁ Messages
StadnMame MumFRec MinDate MaxDate

1 (573) M. Florida/5. Georgia HCS (Gainesville FL) 17758 2009 2023

2 (618) Minneapoliz, MM {CACHE 5.0) 22 2007 2023

3 (549) Morth Texas HCS (Dallas TX) 1557 2008 2023 FH Results Eﬁ Mezsages

4 (627) Mountain Home, TH 1519 2008 2023 StadnMame MumBec MinDate MaxDate

B (507) Mew Mexico HCS {Albuguerque NM) 1229 2008 2023 74 (7B6) H Paso, TX 14 2015 2n7

1 (644) Phoenix, AZ 1151 2009 2023 72 (6E7) Shreveport, LA 11 2018 2023

7 (671) South Texas HCS (San Antonio TX) 1119 2003 2023 76 (402) Togus ME 3 2022 2022

g (652) Richmand, WA 575 2006 2023 77 (673) Tampa, FL 3 2023 2023

5 (506} Ann Arbor, MI 821 2Nz 2023 73 (578) Hines, IL 3 202 2021

10 (534) Chadeston, 5C a02 2013 2023 79 (674) Central Texas HCS (Temple TX) 3 2023 2023

11 (526) Brorw, NY 759 2003 2023 80 (6712 Northem Calfomia HCS (Martinez CA) 2 2015 2018
21 (626) Tennessee Valley HCS (Mashville TH) 2 2009 2009
82  (646) Pittsburgh HCS (Pittsburgh PA) 2 2011 2011
83 (503) Atoona, PA 2 2023 2023
g4 (BET) Walla Walla, WA 1 2022 2022
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Presenter Notes
Presentation Notes
The sites showing that they only performed a handful of tests: these could be incorrect coding
Walla Walla now uses Cerner Millennium so data no longer appears in VistA
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SQL:

Tests Administered by FY

Goal: Determine number of Cardiac CT for Calcium Scoring tests
performed each Fiscal Year, by Sta3n: FY2019-FY2022

select a.Sta3n, b.FiscalYear, count(*) as NumRec
from #CoronaryCalciumProcedures as a

left join Dim.Date as b

on a.VProcedureDateSID = b.DateSID

where b.FiscalYear in (2019, 2020, 2021, 2022)

group by a.Sta3n, b.FiscalYear <ummmm \We want to group by two separate variables
order by a.Sta3n, b.FiscalYear;
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Presenter Notes
Presentation Notes
Why is this important?
You can locate data discontinuities over time or by site.  
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SQL:

Tests Administered by FY

Goal: Determine number of Cardiac CT for Calcium Scoring tests
performed each Fiscal Year, by Sta3n: FY2019-FY2022

select a.Sta3n, b.FiscalYear, count(*) as NumRec

from #CoronaryCalciumProcedures as a

left join Dim.Date as b

on a.VProcedureDateSID = b.DateSID “w m U

where b.FiscalYear in (2019, 2020, 2021, 2022) _ N operatorllmlts @
group by a.Sta3n, b.FiscalYear

order by a.Sta3n, b.FiscalYear;

of interest
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Where Clause: “in” operator limits to four FY of interest
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SQL:

Tests Administered by FY

Results: Number of Cardiac CT for FH Resuts i Messages

Calcium Scoring tests performed each e e T

Fiscal Year, by Sta3n: FY2019-FY2022 18 502 2020 4
19 52 2021 69
20 502 2022 g4
21 506 2019 105
22 506 2020 4
23 506 2021 123
24 506 2022 140
25 508 2019 o
26 503 2020 43
27 508 2021 19
28 508 2022 27
29 509 2020 2
0 509 2021 6
31 509 2022 56

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Why is this important?
You can locate data discontinuities over time or by site.  
Where Clause: “in” operator limits to four FY of interest
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SQL:

Tests Administered by FY

Results: Number of Cardiac CT for FH Resuts i Messages

Calcium Scoring tests performed each ——m ey

Fiscal Year, by Sta3n: FY2019-FY2022 18 502 2020 4
19 52 2021 69
20 502 2022 g4
21 506 2019 105
22 506 2020 4
23 506 2021 123
24 506 2022 140
25 508 2019 o
26 503 2020 43
27 508 2021 19
28 508 2022 27
29 509 2020 2
0 509 2021 6
31 509 2022 56

Where Clause: “in” operator limits to four FY of interest

(:) Database & Methods Series


Presenter Notes
Presentation Notes
Why is this important?
You can locate data discontinuities over time or by site.  
Where Clause: “in” operator limits to four FY of interest
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SQL:

Tests Administered by FY

Results: Number of Cardiac CT for FH Resuts i Messages

Calcium Scoring tests performed each e e T

Fiscal Year, by Sta3n: FY2019-FY2022 18 502 2020 4
19 52 2021 69
20 502 2022 g4
21 506 2019 105
22 506 2020 4
23 506 2021 123
24 506 2022 140
25 508 2019 o
26 503 2020 43
27 508 2021 19
28 508 2022 27
29 509 2020 2
0 509 2021 6
31 509 2022 56

(:) Database & Methods Series
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Presentation Notes
Why is this important?
You can locate data discontinuities over time or by site.  Sometimes they can indicate a data quality issue
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SQL:

Inpatient Status

Goal: Determine distribution of Cardiac CT for Calcium Scoring tests
across inpatients and outpatients

drop table if exists
#CoronaryCalciumProceduresWithvisitSID;

select b.PatientICN

,a.Sta3n where a.VisitDateTime >= cast('10/1/1999' as datetime2(0))
,a.PatientSID and b.PatientICN is not null

,a.VisitSID < and b.PatientICN not like '%missing’k’
,a.vProcedureDateTime and b.PatientICN not like 'Z%unknown’

,a.vProcedureDateSID and isnull(b.CDWPossibleTestPatientFlag, 'N') <> 'Y';
,C.CPTCode

,b.CDWPossibleTestPatientFlag

into #CoronaryCalciumProceduresWithVisitSID
from Outpat.WorkloadVProcedure as a

join Spatient.Spatient as b

on a.PatientSID = b.PatientSID

join #CPTCodes as c

on a.CPTSID = c.CPTSID Need to add the foreign key VisitSID
to join to Outpat.Workload table

(:) Database & Methods Serieg ———— 0000000000000
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Presentation Notes
Now let’s look at if these tests are being administered to inpatients or outpatients.
The field that gives us that information (PatientStatusInOut) isn’t in the Outpat.WorkloadVProcedure table, but it does exist in its parent table, Outpat.Workload.
The Primary Key for OutpatWorkload is VisitSID.  It is also a Foreign Key in Outpat.WorkloadVProcedure.

This is the same query from before, we’re just adding in one additional field (VisitSID)
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SQL:

Inpatient Status

Goal: Determine distribution of Cardiac CTs for Calcium Scoring
tests across inpatients and outpatients

— Join to parent table Outpat.Workload

drop table if exists #ProcedurelnpatientStatus;

select a.PatientICN, b.PatientStatusInOut

into #ProcedurelnpatientStatus

from #CoronaryCalciumProceduresWithVisitSID as a

join Outpat.Workload as b

on a.VisitSID = b.VisitSID

where b.VisitDateTime >= cast('1/1/2006' as datetime2(9));

(:) Database & Methods Series
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Presentation Notes
Now we’re joining to Outpat.Workload to get the variable PatientStatusInOut.
I’ve broken this into a separate query because Outpat.Workload is a very large table, and it runs faster as two separate queries.
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SQL:

Inpatient Status

Results: Distribution of Cardiac CT for Calcium Scoring tests across
inpatients and outpatients

select PatientStatusInOut
,count(PatientStatusInOut) as NumRec
from #ProcedurelnpatientStatus
group by PatientStatusInOut
order by PatientStatusInOut;

B Results E]i Messages

.....................................................

2 1 5730
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You can see that this procedure is typically performed on Inpatients!
0 = Outpatient
1 = Inpatient
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[deas to Expand the Study

Incorporate non-VA data and its effect on VA use over time and sites

Add cost data

(.'_') Database & Methods Series
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Presentation Notes
As you can imagine, it’s possible to expand this study in a number of directions.  Two examples:
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