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Audience PollAudience Poll
(Heidi to convert using poll  function)(Heidi to convert using poll  function)

Have you ever used VA Pharmacy Data?
– Yes
– No

How would you rate your overall 
knowledge of VA Pharmacy Data?
– 1 (Never Used)
– 2
– 3
– 4
– 5 (Used Frequently, Very familiar)
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Finding information in the VA Pharmacy 
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the VA Pharmacy databases
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 

Chronic Medication UseChronic Medication Use

StroupeStroupe KT, Smith BM, KT, Smith BM, 
et al. Effect of et al. Effect of 
Increased Copayments Increased Copayments 
on Pharmacy Use in on Pharmacy Use in 
the Department of the Department of 
Veterans Affairs. Veterans Affairs. Med Med 
Care Care 2007; 45:10902007; 45:1090--
10971097
How was pharmacy data How was pharmacy data 
utilized?utilized?
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 

Quality of CareQuality of Care

TiwariTiwari A, A, RajanRajan M, Miller D, M, Miller D, 
PogachPogach L, L, OlfsonOlfson M, M, 
SambamoorthiSambamoorthi U. U. 
GuidelineGuideline--consistent consistent 
antidepressant treatment antidepressant treatment 
patterns among veterans patterns among veterans 
with diabetes and major with diabetes and major 
depressive disorder. depressive disorder. Psych Psych 
ServServ 2008; 59: 11392008; 59: 1139--1147.1147.

How was pharmacy data 
utilized?
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How has outpatient healthcare utilization been 
measured in VA studies?: 
Medication Adherence

88

Bryson CL, Au DH, Young B, Bryson CL, Au DH, Young B, 
McDonnell MB, McDonnell MB, FihnFihn SD. A SD. A 
Refill Adherence Algorithm for Refill Adherence Algorithm for 
Multiple Short Intervals to Multiple Short Intervals to 
Estimate Refill Compliance Estimate Refill Compliance 
((ReCompReComp). ). Med Care 2007; 45:Med Care 2007; 45:
497497--504.504.

How was pharmacy data 
utilized?
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 

Medication Use / ExposureMedication Use / Exposure

Lee TA, Pickard AS, Au DH, Lee TA, Pickard AS, Au DH, 
Bartle B, Weiss KB. Bartle B, Weiss KB. 
(2008). Risk for death (2008). Risk for death 
associated with associated with 
medications for recently medications for recently 
diagnosed chronic diagnosed chronic 
obstructive pulmonary obstructive pulmonary 
disease. disease. Ann Intern Med., Ann Intern Med., 
149,149, 380380--390.390.

How was pharmacy data 
utilized?
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How has outpatient healthcare utilization been 
measured in VA studies?:

Risk Adjustment

1010

Sales AE, Liu CH, Sloan KL, et Sales AE, Liu CH, Sloan KL, et 
al. Predicting costs of care al. Predicting costs of care 
using a pharmacyusing a pharmacy--based based 
measure risk adjustment in a measure risk adjustment in a 
veteran population. Med Care. veteran population. Med Care. 
2003; 41: 7532003; 41: 753--760.760.

How was pharmacy data 
utilized?
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Local DatabasesLocal Databases
– VistA
– VISN Warehouses

National Data SourcesNational Data Sources
– PBM
– DSS NDE Pharmacy SASⓇ Datasets
– FCDM
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Pharmacy Data SourcesPharmacy Data Sources

Local DatabasesLocal Databases
– VistA
– VISN Warehouses

National Data SourcesNational Data Sources
– PBM
– DSS NDE Pharmacy SASⓇ Datasets
– FCDM
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Audience PollAudience Poll
(Heidi to convert using poll  function)(Heidi to convert using poll  function)

Have you used DSS NDE Pharmacy Data?
– Yes
– No

Have you used PBM Pharmacy Data?
– Yes
– No

14141414
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VA Pharmacy Data SourcesVA Pharmacy Data Sources

VA Decision Support System (DSS) VA Decision Support System (DSS) 
National Data Extract (NDE) Pharmacy SAS National Data Extract (NDE) Pharmacy SAS 
DatasetsDatasets
– Became available in 2003
– Data from FY2002 to present
– Primary source of data is VistA
– All inpatient and outpatient prescriptions 

dispensed by a VAMC or VA Consolidated Mail 
Outpatient Pharmacy (CMOP)

– Housed at Austin Information Technology Center 
(AITC) and directly accessible

1515
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VA Pharmacy Data SourcesVA Pharmacy Data Sources

VA Pharmacy Benefits Management VA Pharmacy Benefits Management 
(PBM) Database(PBM) Database
– Available since 2000
– Data from FY1999 to present
– Primary source of data is VistA
– Contains both inpatient and outpatient 

prescriptions

1616



PBM vs. DSSPBM vs. DSS

PBM DSS

Cost Drug supply cost Actual cost (ACT_COST)
Dispensing cost (DISPCOST)
Supply cost (VS_COST)

Access Researcher requested extract Direct access

Data availability FY1998 (Outpatient)
FY2006 (Inpatient)

FY2002 (Outpatient & Inpatient)

Directions for 
use

SIG available

1717
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How Similar are PBM and DSS Data?How Similar are PBM and DSS Data?

CSP 456 Hernia StudyCSP 456 Hernia Study
PopulationPopulation
– 1,591 Patients

PrescriptionsPrescriptions
– Outpatient
– FY2002
– Fills and refills
– 42,469 prescriptions

ResultsResults
– High match rate between data sources
– Discrepancy in only 1.7% of prescriptions 

Report Available at:Report Available at:
–– http://www.virec.research.va.gov/References/TechnicalReports/VIRhttp://www.virec.research.va.gov/References/TechnicalReports/VIReCeC

TechnicalReport1.pdfTechnicalReport1.pdf

1818
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How Similar are PBM and DSS Data?How Similar are PBM and DSS Data?

LimitationsLimitations
– Outpatient only
– Cohort not representative of whole population

ConclusionsConclusions
– DSS and PBM Pharmacy extracts capture same 

prescriptions
– DSS or PBM?

Future ComparisonsFuture Comparisons
– Inpatient data?
– Representative Cohort

Anecdotal evidence of other examples Anecdotal evidence of other examples 
where match is not as goodwhere match is not as good

1919
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20202020

Session ObjectivesSession Objectives

How has outpatient pharmacy utilization 
been measured in VA studies?
Overview of VA Pharmacy databases
Finding information in the VA Pharmacy 
databases
Examples of VA studies that have used 
the VA Pharmacy databases
Where to go for more help



Key Pharmacy VariablesKey Pharmacy Variables

Variable DSS PBM

Days Supply X X

Drug Description X X

Quantity X X

NDC X X

Medication class X X

2121
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Assessing Outpatient Pharmacy Use:Assessing Outpatient Pharmacy Use:
Finding info in VA Pharmacy DatasetsFinding info in VA Pharmacy Datasets

Where can I find cost variables?Where can I find cost variables?

DSS and PBM contain different cost variablesDSS and PBM contain different cost variables
– PBM: cost of the drug product from the supplier
– DSS: 

1) Dispensing Cost (DISPCOST): direct pharmacist 
labor for dispensing the prescription and the 
mailing costs

2) Supply Cost (VS_COST): Drug product cost and 
cost of supplies used in preparing the prescription, 
such as bottles and labels

3) Actual Cost (ACT_COST): Drug product cost, cost 
of supplies such as bottles and labels to prepare 
the prescription, indirect costs, and overhead

2222
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2323

Assessing Outpatient Pharmacy Use:Assessing Outpatient Pharmacy Use:
Finding info in VA Pharmacy DatasetsFinding info in VA Pharmacy Datasets

Why is the NDC for the same prescription Why is the NDC for the same prescription 
different on the PBM record than on the different on the PBM record than on the 
DSS record?DSS record?

The NDC’s are obtained from different sources
Different NDC’s will refer to the same drug, 
dosage, and strength, but may indicate a 
different manufacturer and/or package size
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Assessing Outpatient Pharmacy Use:Assessing Outpatient Pharmacy Use:
Examples of Examples of Types of Questions Addressed with Pharmacy Types of Questions Addressed with Pharmacy 

DataData

Cohort identificationCohort identification
– Can pharmacy data be used to identify specific groups of 

patients?
Medication utilizationMedication utilization
– Recent year? Longer historical view? Does policy change 

impact medication use?
Healthcare QualityHealthcare Quality
– Are patients being prescribed medications in accordance with 

quality measures?
Medication adherenceMedication adherence
– How much of a prescribed medication are patients using?

Exposure to specific medications or medication Exposure to specific medications or medication 
classesclasses
– Are specific drugs associated with better/worse outcomes?

Combining outpatient and pharmacy data to identify Combining outpatient and pharmacy data to identify 
eventsevents
– Can we identify acute exacerbations of COPD with outpatient 

and prescription data?
Assessing Assessing comorbiditycomorbidity or caseor case--mix with medication mix with medication 
datadata

2424
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Session ObjectivesSession Objectives
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 
Chronic Medication UseChronic Medication Use

StroupeStroupe KT, Smith BM, KT, Smith BM, 
et al. Effect of et al. Effect of 
Increased Copayments Increased Copayments 
on Pharmacy Use in on Pharmacy Use in 
the Department of the Department of 
Veterans Affairs. Veterans Affairs. Med Med 
Care Care 2007; 45:10902007; 45:1090--
10971097
Objective: Objective: Evaluate Evaluate 
the impact of the impact of 
copayment change for copayment change for 
prescription drugs on prescription drugs on 
medication usemedication use

2626
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Chronic Medication Use:
Stroupe et al. Med Care 2007
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Chronic Medication Use:
Stroupe et al. Med Care 2007

Chronic Medication 
Use
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Chronic Medication Use:
Stroupe et al. Med Care 2007

Chronic Medication 
Use

Chronic Medication 
Use



RESEARCHERSRESEARCHERS’’ GUIDE TO VA DATAGUIDE TO VA DATA

3030

Chronic Medication Use:
Stroupe et al. Med Care 2007

Chronic Medication 
Use

Chronic Medication 
Use

• Number of 30-day equivalents dispensed over 12 month period
• Days supply variable is key to analysis
• Focused on “chronic” medications, excluded medications for which 
patient did not receive any 30-day supply 
• Dispensing with less than 30-day supply was counted as 1 30-day 
equivalent
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3131

Chronic Medication Use:
Stroupe et al. Med Care 2007

Adapted from Adapted from StroupeStroupe et al. et al. 
Med Care 2007 Table 3Med Care 2007 Table 3
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3232

Chronic Medication Use:
Stroupe et al. Med Care 2007

Adapted from Adapted from StroupeStroupe et al. et al. 
Med Care 2007 Table 3Med Care 2007 Table 3
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Chronic Medication Use:
Stroupe et al. Med Care 2007

Adapted from Adapted from StroupeStroupe et al. et al. 
Med Care 2007 Table 3Med Care 2007 Table 3
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Chronic Medication Use:
Stroupe et al. Med Care 2007

Adapted from Adapted from StroupeStroupe et al. et al. 
Med Care 2007 Table 3Med Care 2007 Table 3
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 

Quality of CareQuality of Care

Tiwari A, Rajan M, Miller D, 
Pogach L, Olfson M, 
Sambamoorthi U. Guideline-
consistent antidepressant 
treatment patterns among 
veterans with diabetes and 
major depressive disorder. 
Psych Serv 2008; 59: 1139-
1147.

Objective: Estimate guideline-
consistent antidepressant 
treatment of new episodes of 
depression in veterans with 
diabetes

3535
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

Cohort of patients with diabetes and new Cohort of patients with diabetes and new 
episode of major depressive episodeepisode of major depressive episode
GuidelineGuideline--consistent depression consistent depression 
treatmenttreatment
– Antidepressant medication for at least 3 months 

within 6 months of initial diagnosis

Evaluated two outcomesEvaluated two outcomes
– Received antidepressant 
– Guideline-consistent antidepressant use

3636
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

How was pharmacy data used?How was pharmacy data used?

3737

DepressionDepression
DateDate
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

How was pharmacy data used?How was pharmacy data used?

3838

DepressionDepression
DateDate

180 day follow-up period

Initial 
Antidepressant 

Rx
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

How was pharmacy data used?How was pharmacy data used?

3939

DepressionDepression
DateDate

120 days with no 
antidepressant Rx 

from initial Rx 
following depression 

diagnosis

180 day follow-up period

Initial 
Antidepressant 

Rx
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

How was pharmacy data used?How was pharmacy data used?

4040

DepressionDepression
DateDate

120 days with no 
antidepressant Rx 

from initial Rx 
following depression 

diagnosis

180 day follow-up period

Initial 
Antidepressant 

Rx

Follow-up Measures:
1.Any Antidepressant
2.Total days of therapy

Identify all antidepressants dispensed 
during follow-up (Medication class, 
Product name)

Sum days supply
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4141Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008

Received Antidepressant during followReceived Antidepressant during follow--up:up:
51%51%

GuidelineGuideline--consistent depression:consistent depression:
31.4%31.4%
(62% of those with any antidepressant)(62% of those with any antidepressant)
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4242Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4343Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4444Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4545Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4646Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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Quality of Care:Quality of Care:
TiwariTiwari et al. Psych Services 2008et al. Psych Services 2008

4747Adapted from Adapted from TiwariTiwari et al Psych et al Psych 
ServServ 20082008
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How has outpatient healthcare utilization been 
measured in VA studies?: 

Medication Adherence

4848

Bryson CL, Au DH, Young B, Bryson CL, Au DH, Young B, 
McDonnell MB, McDonnell MB, FihnFihn SD. A SD. A 
Refill Adherence Algorithm for Refill Adherence Algorithm for 
Multiple Short Intervals to Multiple Short Intervals to 
Estimate Refill Compliance Estimate Refill Compliance 
((ReCompReComp). ). Med Care 2007; 45:Med Care 2007; 45:
497497--504.504.

Objective: Design a refill 
based algorithm of 
medication use that can be 
used for short observation 
periods
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

Use data from ACQUIP to compare 3 methods Use data from ACQUIP to compare 3 methods 
of determining medication useof determining medication use
– MEDSUM – Daily doses divided by days in period
– MEDOUT – Number of medication gaps
– ReComp – Algorithm for describing medication use / 

adherence
Evaluated the association between medication Evaluated the association between medication 
adherence using the measures and outcomes adherence using the measures and outcomes 
for select medicationsfor select medications
– Simvastatin and LDL
– Antihypertensives and BP
– Beta-blockers and heart rate

4949
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5050From Bryson et al Med Care 2007From Bryson et al Med Care 2007
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5151

From Bryson et al Med Care 2007From Bryson et al Med Care 2007
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5252

Adapted from Bryson et al Med Care 2007Adapted from Bryson et al Med Care 2007

3030--dayday 9090--dayday
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5353

Adapted from Bryson et al Med Care 2007Adapted from Bryson et al Med Care 2007

3030--dayday 9090--dayday
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5454

Adapted from Bryson et al Med Care 2007Adapted from Bryson et al Med Care 2007

3030--dayday 9090--dayday
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Medication Adherence:Medication Adherence:
Bryson et al. Med Care 2007Bryson et al. Med Care 2007

5555

Adapted from Bryson et al Med Care 2007Adapted from Bryson et al Med Care 2007

3030--dayday 9090--dayday
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How has outpatient pharmacy utilization been How has outpatient pharmacy utilization been 
measured in VA studies?: measured in VA studies?: 

Medication Use / ExposureMedication Use / Exposure

Lee TA, Pickard AS, Au DH, 
Bartle B, Weiss KB. 
(2008). Risk for death 
associated with 
medications for recently 
diagnosed chronic 
obstructive pulmonary 
disease. Ann Intern Med., 
149, 380-390.

Objective: Examine 
association between 
COPD-related medication 
use and risk of death

5656
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Medication Use / Exposure:Medication Use / Exposure:
Lee et al. Ann Intern Med 2008Lee et al. Ann Intern Med 2008

Nested caseNested case--control study of patients control study of patients 
with newly diagnosed COPDwith newly diagnosed COPD
Identified allIdentified all--cause and respiratorycause and respiratory--
related and cardiovascularrelated and cardiovascular--related deathsrelated deaths
Examined the association between Examined the association between 
respiratory medications and risk for respiratory medications and risk for 
eventsevents

5757
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Medication Use / Exposure:Medication Use / Exposure:
Lee et al. Ann Intern Med 2008Lee et al. Ann Intern Med 2008

How was pharmacy data used?How was pharmacy data used?
Pharmacy data was used to define medication Pharmacy data was used to define medication 
exposure in 6 months preceding an index dateexposure in 6 months preceding an index date
– Medication use (yes / no)
– Medication regimens
– Actively treated patients / current users
– Amount of medication / dose

• Needed to quantify amount of use of inhaled medications
• Pharmacy data not always easy to work with –

particularly true with regard to inhaled products
– More straightforward to calculate cumulative 

exposure when dealing with tablets/capsules than 
with inhalers

5858
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Medication Use / Exposure:Medication Use / Exposure:
Lee et al. Ann Intern Med 2008Lee et al. Ann Intern Med 2008

5959
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Medication Use / Exposure:Medication Use / Exposure:
Lee et al. Ann Intern Med 2008Lee et al. Ann Intern Med 2008

VA_PRODUCTVA_PRODUCT
– Used to determine specific product
– Used to determine dose strength
– Used to determine number of actuations

SIGSIG
– Used to determine dosing frequency
– Used to determine number of doses per day

6060
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Medication Use / Exposure:Medication Use / Exposure:
Lee et al. Ann Intern Med 2008Lee et al. Ann Intern Med 2008

Calculation of cumulative ICS exposureCalculation of cumulative ICS exposure
– Determine strength for each prescription

• Fluticasone 220μg
– Convert strength to beclomethasone equivalents

• BDP_Equiv => 220*0.5 = 110μg per dose
– Determine number of doses per prescription

• quantity dispensed * doses per product
• 1 canister * 120 actuations/canister = 120 doses

– Calculate beclomethasone equivalents for each 
prescription and sum for cumulative exposure

6161
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How has outpatient healthcare utilization been 
measured in VA studies?:

Risk Adjustment

6262

Sales AE, Liu CH, Sloan KL, et Sales AE, Liu CH, Sloan KL, et 
al. Predicting costs of care al. Predicting costs of care 
using a pharmacyusing a pharmacy--based based 
measure risk adjustment in a measure risk adjustment in a 
veteran population. Med Care. veteran population. Med Care. 
2003; 41: 7532003; 41: 753--760.760.

Objective: Compare 
pharmacy based risk 
adjustment methods to 
other methods in VA data
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Risk Adjustment:Risk Adjustment:
Sales et al. Med Care 2003Sales et al. Med Care 2003

Comparison of VAComparison of VA--specific pharmacyspecific pharmacy--
based risk adjustment model to other risk based risk adjustment model to other risk 
adjustment models (ACG, HCC, adjustment models (ACG, HCC, RxRiskRxRisk))
Development of a VADevelopment of a VA--based version of based version of 
RxRiskRxRisk (Chronic Disease Score)(Chronic Disease Score)
– Sloan KL, et al. Construction and characteristics of 

RxRisk-V: a VA-adapted pharmacy-based case-mix 
instrument. Med Care 2003; 41(6): 761-74

– Includes 45 chronic disease categories identified 
through Rx data

Potential value in using pharmacyPotential value in using pharmacy--based based 
measures versus ICDmeasures versus ICD--based measuresbased measures

6363



Risk Adjustment:Risk Adjustment:
Sales et al. Med Care 2003Sales et al. Med Care 2003

6464Adapted from Sales et al Med Care 2003Adapted from Sales et al Med Care 2003
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Session ObjectivesSession Objectives

How has outpatient pharmacy utilization 
been measured in VA studies?
Overview of VA Pharmacy databases
Finding information in the VA Pharmacy 
databases
Examples of VA studies that have used 
the VA Pharmacy databases
Where to go for more help
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VIReCVIReC HelpHelp

VIReC Webpage
http://www.virec.research.va.gov

– Information on VA data sources and how to 
access data

– Resource users guide for pharmacy data
• http://www.virec.research.va.gov/References/RUG/

RUG-Pharmacy-2nd-Ed-er.pdf
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VIReCVIReC Help (contHelp (cont’’d)d)

HSRData Listserv
– Join at the VIReC Web site
– Discussion among >400 data stewards, 

managers, and users
– Past messages in archive (on intranet)

VIReC Help Desk
– VIReC staff will answer your question and/or 

direct you to available resources on topics
– VIReC@va.gov
– (708) 202-2413
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Questions?Questions?
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Next SeminarNext Seminar

August 3, 2009August 3, 2009
– Measuring Laboratory Use and Results Using the 

VA DSS National Lab Data
– Elizabeth Tarlov, RN, PhD
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