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DaVINCI
Webinar Series
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This the third of four webinars that focus on DaVINCI’s DoD Electronic 
Health Record (EHR) and TRICARE claims data sources. 

• Webinar #1: Overview Session (Oct 8, 2020)
• DoD source data capture and processing flow 
• Key differences in coding between DoD EHR data (“direct care”) and TRICARE 

claims (“private sector care”)

• Webinar #2: DoD EHR Data and OMOP (Jan 14, 2020)
• DOD EHR data capture 
• Implications for OMOP

• Webinar #3: DoD TRICARE Claims data and OMOP
• TRICARE Claims
• Implications for DoD OMOP

• Webinar #4: DoD MHS GENESIS (Cerner EHR) and OMOP



Objectives

After attending the webinar, attendees will be able to:
• Describe the Managed Care Support Contracts (MCSCs) and their role
• Summarize TRICARE programs and their impact on private sector care use
• Provide an overview of the main TRICARE claim types
• Describe key fields in TRICARE claims files
• Discuss how to build episodes of care using TRICARE claims in OMOP
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Military Health System (MHS)
(A quick recap)
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What is the Military Health System?

• The MHS is a network of military hospitals and clinics 
(‘direct care’)

• The ‘direct care’ system is supplemented by programs 
to enable beneficiaries to seek care in the private 
sector (‘private sector care’) in order to fulfill their 
healthcare needs according to access standards and 
to assure medical readiness of the force.
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What is Private Sector Care?
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Health Net

Humana

• TRICARE Claims represent more than half of the care provided to MHS beneficiaries.  

• Particularly important for those who live near small MTFs and for those who don’t have priority 
at MTFs, such as retirees or Medicare eligibles.

• Only administrative data is available (similar to what would be available for Medicare claims) 
and only when TRICARE has obligation for payment. 

• Managed by the Managed Care Support Contractors (MCSCs)

• There are many TRICARE health plans that dictate a beneficiary’s cost-sharing and access to 
care



Data Available in Private Sector Care: 
TRICARE Institutional and Non-Institutional Claims

• TRICARE Claims include:
• Physician Services
• Hospital Stays or Services
• Ancillary Services
• Emergency Room 
• Durable Medical Equipment
• Pharmacy
• Home Health
• Hospice
• Others
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• Claims are only sent to 
TRICARE if TRICARE has a 
liability.

• If 100% of the allowed 
amount is paid by another 
payor, TRICARE is blind to 
the fact that the care 
occurred.

• Individual claims are available
Diagnosis and Procedure Codes, dates 
and location of care
Billing and patient data
Patient and Provider
Other administrative data
Clinical data are not available
• Lab and Rad CPTs, but no results.

•

•
•
•
•

• No vital signs
• No electronic notes



TRICARE

An Overview of TRICARE and TRICARE Programs



What is TRICARE?
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• Most MHS beneficiaries have TRICARE coverage, which acts like a health insurance plan

• TRICARE was originally CHAMPUS but has evolved to include many programs like Prime, Standard, 
Select, etc.

• TRICARE Prime: HMO-like plan where patients have a Primary Care Manager either at the MTF or 
through the Managed Care Support Contractors (MCSC, aka Civilian Prime)

• Most specialty care requires a referral from the primary care manager

• Limits on eligibility for Prime (cannot have aged into Medicare, must live in a Prime Service Area (PSA)

• No premiums or copays for Active Duty and Active Duty Family Members 

• Priority access at MTFs

• TRICARE Standard/Extra, now Select: PPO-like plan where beneficiaries can choose their providers
• Select requires affirmative enrollment and will eventually require premiums for Retirees and their family members



More TRICARE Programs
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• TRICARE for Life (TFL): Medicare wraparound plan for those who have bought Medicare Part B
• TRICARE is always the second payer to Medicare

• Care is virtually free for beneficiaries (Medicare pays ~80%, TRICARE pays the rest)

• Data is censored for these (and other similar) beneficiaries if TRICARE has no obligation to pay, e.g. if the patient 
has met their Medicare deductible

• TRICARE Reserve Programs:
• TRICARE Reserve Select (TRS): Allows Guard/Reserve members to buy TRICARE Standard, now Select eligibility 

during periods of inactivation

• TRICARE Retired Reserve (TRR): Allows gray area retirees to buy TRICARE Standard/Select until they turn 60 and 
become eligible for normal retiree benefits

• TRICARE Plus
• Usually paired with TRICARE Standard/Select or TFL, but empanels the beneficiary to a PCM and grants them 

preferred access to MTFs for primary care



Even More TRICARE Programs
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• TRICARE Young Adult (TYA): Allows children of TRICARE beneficiaries to keep their coverage 
(Prime or Select) through age 26

• US Family Health Plan (USFHP): A flavor of TRICARE Prime where beneficiaries enroll directly to 
Designated Providers (DP)

• All care is provided by the DP and the patient no longer receives care at the MTF or through TRICARE

• Designated Providers: Six community-based, not-for-profit health care systems (e.g. Johns Hopkins)

• The DPs accept full risk for their populations and are paid by the MHS on a risk adjusted capitated basis

• Not available to active duty serviced members or Medicare eligibles (besides those already grandfathered in)

• If a patient is not enrolled in TRICARE Prime or Select and is not in TRICARE for Life, they are 
“Direct Care Only”, meaning they have no access to TRICARE and can only receive care in the 
MTFs



TRICARE Enrollment and Eligibility
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Enrollment Group

Direct 
Care Only

TRICARE 
Plus

TRICARE 
Prime

TRICARE 
Select

USFHP None Total

El
ig

ib
ili

ty
 G

ro
up

Direct Care Only 472,000 5,000 477,000
TRICARE Eligible 26,000 4.4M 1.6M 110,000 6.2M
TRICARE for Life 184,000 61,000 43,000 2.1M 2.4M

TRICARE Retired 
Reserve

10,000 10,000

TRICARE Reserve 
Select

396,000 396,000

TRICARE Young 
Adult

10,000 28,000 1,000 39,000

None 6,000 6,000
Total 472,000 214,000 4.5M 2.1M 154,000 2.1M 9.5M



Private Sector Care Use
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FY19 # purchased care institutional claims by Enrollment Group and Eligibility Group



TRICARE Claims and 
Coding

Overview of TRICARE Claims and Coding



Private Sector Care

• TRICARE Encounter Data (TED) Records
• Represent care, supplies or services provided to MHS beneficiaries by private sector 

providers under the TRICARE Program.
• TRICARE Prime
• TRICARE Select (Extra/Standard)
• TRICARE for Life
• TRICARE Reserve Select, TRICARE Retiree Reserve Select, TRICARE Young Adult
• TRICARE Overseas Prime, TRICARE Global Remote
• TRICARE Pharmacy

• TED records are abstracts from TRICARE claims used to pay providers under TRICARE
• TRICARE Systems Manual describes the rules for submitting claims.
• Very similar to HIPAA 837 Institutional and Professional Claims
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Private Sector Care
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https://manuals.health.mil/https://www.health.mil/Military-Health-Topics/Business-
Support/Rates-and-Reimbursement

https://manuals.health.mil/
https://www.health.mil/Military-Health-Topics/Business-Support/Rates-and-Reimbursement


Private Sector Care

• TRICARE Encounter Data (TED) Records
• This format of purchased care “claims” has been required by TRICARE since 

1996.
• All TED files include only “net versions” of claims; that is, all 

adjustments/cancellations have been applied to the records.
• Each month, new records are added to the database, old records are updated, 

and cancellations are applied.
• Prior to 1996, Health Care Service Records (or HCSRs) were used.   These files 

did include cancelled records.
• Only TRICARE Encounter Data (TED-Institutional and TED Non-Institutional) 

are included in DoD Source Tables and DoD OMOP.
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Adjustments to a Claim

Type of 
Sub

Admission 
Date

Cycle 
Year/Month

Amount Paid, 
Raw

A 11/15/2019 2019/12 $182,920.53

Type of 
Sub Admission Date Cycle Year/Month

Amount Paid, 
Raw

I 11/15/2019 2019/11 $170,324.13 
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Initial Claim

Replaced by Adjusted Claim



Claims Payment Process

Claim

Health Care 
Event

Managed Care 
Contractor

DEERS Eligibility 
Check

Payment
DHA

TED 
Database

TED-I
TED-NI
TED-PR
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Private Sector Care (recap)

• Claims Acceptance:
• When TRICARE receives the TED, it is checked with 

a variety of logic tests
• Includes claims where TRICARE is 1st or 2nd payor 

(OHI, Medicare).
• TRICARE does not receive OHI claims if there is no 

TRICARE payment required.

• Denied claims are not included in TED data in the 
MDR/DaVINCI
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Private Sector Care 
Source Data

MDR: TED Non-Institutional (TED-NI) and TED-Institutional (TED-I) Files
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TED-Institutional & TED-Non-Institutional
What is a Record in the source tables?

• TED-I (Institutional Data)
• Each record represents an 

institution’s bill for a range of 
dates for one beneficiary on one 
claim. 

• Some ‘stays’ occur at acute care 
facilities and others at non-acute 
care facilities (e.g., SNFs, home 
health).

• Does not include outpatient facility 
bills.

• Identifying a Unique Record:
• TED Number (TEDNO)

• TED-NI (Non-Institutional Data )
• Each record represents one 

procedure code for one date or 
a range of dates 

• Includes non-institutional + 
outpatient institutional claims

• Multiple procedure codes may 
be present on Non-
Institutional claim as line 
items

• Identifying a Unique Record:
• TED Number + Line Item Number 

(TEDNO || LINUM)
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TED-I 
Institutional Claims Data
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Private Sector Institutional Data 

• Most records are complete hospital stay records.
• Bed days, RWPs and costs can span years and months 

24

Complete Inpatient Stay Records



Private Sector 
Institutional Data • Institution Type:  Indicates the type of 

facility submitting the claim
• Acute Care Hospital Indicator (acute):  

Indicates whether the facility is an 
acute care hospital or not.
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Code Inst Type

Acute 
Care 

Hospital 
Indicator Adm Clams

10 General medical and surgical 1 599,548 599,706
76 Skilled Nursing Facility 0 44,483 133,608
91 Sole community 1 54,500 54,508
22 Psychiatric hospital or unit of 0 42,227 43,354
70 Home Health Care Agency 0 0 20,535
93 Critical Access Hospital 0 13,658 13,870
50 Children’s general 1 12,228 12,229
46 Rehabilitation 0 8,005 8,408
72 Residential Treatment Center 0 3,247 7,466
78 Non-hospital based hospice 0 0 4,094
73 Extended Care Facility 0 3,182 3,702
48 Chronic disease 0 1,151 1,172
82 SUDRF 0 1,070 1,070

  
     
  
 

 
  

   
   

    

TEDI claims by Institution Type and Acute Care 
Hospital Indicator (n>1000)
• Not all settings get admission credit
• Critical access hospitals are often acute 

care, they are just not paid that way



Private Sector Institutional Data
• Some records represent parts of a stay
• Group by “admitting TED number” (acute care only)

• Note continuous begin and end dates and discharge status

• Only one record gets admission credit.
• The data field “admitting TED number” can be used to tie individual records 

associated with a stay together for acute care stays only. 
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Private Sector Institutional Data

Discharge Status (DISPSTAT)
• Indicates how patient left the institution
• Values for routine discharge, death, transfer, etc
• Value of “still a patient” (30) indicates more bills are to 

follow to cover remainder of stay
• 10.0% of records overall
• 0.15% for acute care*

• Remove “still a patient” when doing average LOS, 
average cost, case mix

27
* Many of these are low birth weight newborns



Private Sector Institutional Data
• Fields Related to the Care

• Discharge status (dispstat):  Code indicating how the patient left the institution.  
• Not coded consistently with direct care!
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Private Sector Institutional Data

Review the difference between 
the number of claims and the 
number of admissions to get an 
idea of when interim claims are 
an issue..
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Code Inst Type

Acute 
Care 

Hospital 
Indicator Adm Clams

10 General medical and surgical 1 599,548 599,706
76 Skilled Nursing Facility 0 44,483 133,608
91 Sole community 1 54,500 54,508
22 Psychiatric hospital or unit of 0 42,227 43,354
70 Home Health Care Agency 0 0 20,535
93 Critical Access Hospital 0 13,658 13,870
50 Children’s general 1 12,228 12,229
46 Rehabilitation 0 8,005 8,408
72 Residential Treatment Center 0 3,247 7,466
78 Non-hospital based hospice 0 0 4,094
73 Extended Care Facility 0 3,182 3,702
48 Chronic disease 0 1,151 1,172
82 SUDRF 0 1,070 1,070
90 Cancer 1 376 390
79 Hospital based hospice 0 0 274
52 Children’s psychiatric hospital o   0 147 155
44 Obstetrics and gynecology 1 33 33
56 Children’s rehabilitation 0 25 25
49 Other specialty 1 7 17
74 Christian Science Facility 0 5 17
62 Institution for mental retardatio 0 0 12
92 Freestanding Ambulatory Surge  0 8 8
11 Hospital unit of an institution 1 3 3
47 Orthopedic 1 2 2



Private Sector Institutional Data

Some records represent home health episodes:

• Admissions are not credited.
• Bed Days contains the length of the home health episode
• Admitting TED number is not populated.
• Can be identified using institution type “70”
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Private Sector Institutional Data

• Fields Related to the Admission
• Admission Date (admdt):  

• Will stay the same for interim claims
• Admission Diagnosis (admdx)
• Admitting TED Number (admtedno):  

• TED Number of the first claim associated with a stay.
• Admission Type:  (admtype):

• 1=Emergency
• 2=Urgent
• 3=Elective
• 4=Newborn
• 5=Trauma Center
• 9=Unknown
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Private Sector Institutional Data

• Fields Related to the Admission
• Admission Source (admsrc):

• Code indicating how the patient came to the institution.  
• Not coded consistently with direct care.

• Newborns use a different coding schema
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Private Sector Institutional Data
• Fields Related to the Care

• MS-DRG & MDC:
• Only populated on acute care records
• MS-DRG 000 = Not acute care

33

FY2019 Top DRGs for Non-TFL patients FY2019 Top DRGs for TFL patients



Select TEDI Fields in 
Source Data

These fields have not yet been mapped to DoD OMOP but might be of interest in 
analyses



Private Sector Institutional Data

• Fields Related to Care:
• Present on Admission Indicators (dxjpoa):

• When a POA is present, the hospital is not paid for the condition that was incident in a 
stay.

• Can be used to identify safety issues
• Has resulted in significant cost savings to government programs/payors
• https://www.hcup-us.ahrq.gov/reports/methods/2011_05.pdf
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Private Sector Institutional Data

• Foreign Object Retained After Surgery
• Air Embolism
• Blood Incompatibility
• Stage III and IV Pressure Ulcers
• Falls and Trauma
• Manifestations of Poor Glycemic Control
• Catheter-Associated Urinary Tract Infection 

(UTI)
• Vascular Catheter-Associated Infection
• Surgical Site Infection, Mediastinitis, 

Following Coronary Artery Bypass Graft 
(CABG):

• Surgical Site Infection Following 
Bariatric Surgery for Obesity

• Surgical Site Infection Following Certain 
Orthopedic Procedures

• Surgical Site Infection Following Cardiac 
Implantable Electronic Device (CIED)

• Deep Vein Thrombosis 
(DVT)/Pulmonary Embolism (PE) 
Following Certain Orthopedic Px

• Iatrogenic Pneumothorax with Venous 
Catheterization

36

Present on Admission Indicator Hospital Acquired Conditions



Private Sector Institutional Data

• Fields Related to the Care
• ICU Flag and OR Flag:  Indicate whether an ICU or an OR were used in the stay.
• Derived from Revenue Codes/File

37

Top ICU DRGs Top OR DRGs



Institutional Claims
Key Fields

38

Patient 
Demographic 
Information

Patient Enrollment 
Information

Referral Information 
(if the stay was a result 
of a referral from the 

MTF)

Billing Data

MS-DRG 25 Diagnoses and 
Procedures Dates of Care Admission Source 

/ Discharge Status

ICU flag
• Indicates if patient 

stayed in an ICU for at 
least some of the stay

OR Flag
• Indicates if patient 

used the operating 
room during the stay

Beneficiary 
Category

Provider 
Information



TED-NI
Non-Institutional Claims Data
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Source Tables: Adding Line Item No (LINUM) shows that there are 4 records for 
this one Non-Institutional claim (TEDNO)

TED-NI (Non-Institutional Claims)
Record Reminder
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Private Sector Non-Institutional Data

41

Each record represents one 
provider and one procedure 
code

Includes a variety of settings 
and types of services

Filters will almost always 
need to be applied to hone 
the -NI file down to what is 
of interest.

If there is more than one 
provider involved in care, 
there will be separate 
claims for each provider.

Sometimes those claims will 
span TED-I and TED-NI

If the providers did more 
than one procedure, those 
will generally show up on 
the same TED number, but 
as distinct line items



Private 
Sector Non-
Institutional 
Data

• Example Records for a Routine Office Visit
• One claim number with 3 line items
• All done the same day
• One encounter with three distinct procedures
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Private Sector Non-Institutional Data
Example Records for a Same Day Surgery
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Private 
Sector Non-
Institutional 
Data

• Sample Records:  
• Is this one instance of care with two providers, or 

two separate instances of care on the same day?

Person Proc Beg Date End Date
Place of 

Care Provider Specialty
A 99213 10/5/2015 10/5/2015 Office Internal Medicine
A 99213 10/5/2015 10/5/2015 Office Family Practice
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Private Sector Non-
Institutional Data
• Example Pharmacy Records

• Remove procedure code 98800 to 
identify Rx records

• Rx data in TEDs are also in Pharmacy 
Data Transaction Service (PDTS) (except 
overseas purchased care)

• Recommendation: Remove Pharmacy 
Records from TED-NI and use PDTS

• For DoD OMOP: Pharmacy information 
is taken from PDTS (not TEDNI)

• (So records are not double counted)
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Private Sector Non-Institutional Data

• Provider information
• Provider Specialty, HIPAA (hipaaspc)

• HIPAA Taxonomy code of the 
billing provider.

• Note: There’s also Purchased 
Care Provider Specialty but 
recommend using HIPAA as it 
also appears in Direct Care.
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Top HIPAA Taxonomy Codes in TED-NI



Private Sector Non-Institutional Data
• Provider information

• Place of Care (place):  
• Identifies the setting of 

care.
• This variable is generally 

very reliable because it 
determines how a claim is 
paid

• Best used to identify 
‘outpatient care’

• Be careful with using 
place of service to 
identify UCC’s as they can 
also use ‘Office’
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Top Places of Care in TED-NI
Place Place of Service Description Count

11 Office 85,724,855
19 Pharmacy <1/16; Outpatient Hospital Off Campus 1/16+ 81,806,786
22 Outpatient Hospital 35,782,281
23 Emergency Room-Hospital 12,588,038
12 Home 11,378,088
21 Inpatient Hospital 10,685,979
81 Independent Laboratory 10,159,743
24  Ambulatory Surgical Center 1,917,883
41  Ambulance - Land 1,571,060
20 Urgent Care Facility 1,222,012



Private Sector Non-Institutional Data

• Information about the Care Delivered
• Procedure Code (cpt/hcpcs) and modifiers (cptmod1-cptmod3)

• Procedure Code Modifiers contain additional data about the procedure.

• Important modifiers include:
• Professional Component
• Technical Component
• Bilateral
• Pre-op Only
• Procedure Only
• Post-op Only
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Private Sector Non-Institutional Data

• Information about the Care Delivered
• Surgical procedure codes are reported as “bundles”

• “Global” procedure codes include routine services done by the provider 
associated with the procedure

• Pre- and post- operative visits are not recorded in the private sector, generally

• This is different than direct care, where they are recorded!
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Global Period Pre-Operative Procedure Post-Operative
000 N/A Included N/A
010 Not included Included Includes 10 days of follow
090 Included on Day Before Included Includes 90 days of follow
M Prenatal Care Included Included Include post-partum



Private Sector Non-Institutional Data

• Information about the Care Delivered
• Example Global Maternity bills
• These procedure codes include the entire maternity package
• Cannot discern discrete events; only that the full package of services was 

provided
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Private Sector Non-Institutional Data

• Information about the Care 
Delivered

• APC Codes (apc) are available 
when the care is paid via an APC

• APCs are similar to DRGs but are 
for hospital outpatient care.

51

Top APCs in TED-NI



Private Sector Non-Institutional Data

• Information about the Care 
Delivered

• Type of Service2 (typsvc2)
• Indicates the type of care/service 

provided
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Type of Service 2 (Service Nature) in TED-NI
Code Service Nature Desc Count

1 Medical Care 77,454,045
B Retail RX 56,231,274
M Mail Order Rx 25,619,119
5 Diagnostic Laboratory 23,796,858
K PT/OT 17,869,265
4 Diagnostic/Therapeutic Xray 16,654,104
2 Surgery 14,616,334
9 Other Medical Service 7,678,704
A DME 3,901,390
H Mental Healthcare 3,501,022
7 Anesthesia 1,754,404
I Ambulance 1,599,419
L Speech Therapy 1,264,310
C Ambulatory Surgery 1,006,824
6 Radiation Therapy 1,006,254
3 Consultation 643,898
F Maternity 365,240
8 Assistance at Surgery 195,786
J Program for Persons with Di 133,125
G Dental 15,645
D Hospice 721



Private Sector Non-Institutional Data
Other Fields
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• There are no reliable fields to measure outpatient workload in 
the TED-NI data. Will discuss more later.

Visits:  

• Enables linking the non-institutional and institutional 
components of inpatient care together.

Admitting TED Number (admtedno):



Non-Institutional Claims
Key Fields
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Patient 
Demographic 
Information

Patient 
Enrollment 
Information

Referral Information 
(if the stay was a result 
of a referral from the 

MTF)
Billing Data

APC
Diagnoses and 

CPT/HCPCS 
Codes

Dates of Care Type of 
Service

Beneficiary 
Category

Provider 
Information



Private Sector Care and 
OMOP

DoD Private Sector Data Flow: ODS to DaVINCI



Data Flow Summary
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DAVINCI
(SQL Database)

DEERS

CHCS / AHLTA CDR

PDTS

MDR
(Data Warehouse)

TRICARE claims

extracts

Operational DoD Sources M2
(Datamart)

HSDW

extractsMHS GENESIS

and many more…

Future webinar topics!!

Covered in 3rd Webinar

MDR 
Enhancements are 
done as part of 
processing



DaVINCI
• Currently, 2 separate DaVINCI databases exist: one lives in a 

DoD analytic environment (HSDW – Teradata), and the other 
in the VA analytic environment (VINCI – SQL Server)

• Both contain the same OMOP CDM data tables
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Current status: Data on VINCI RB02

DaVINCI    ‘Source’ 
database

DoD OMOP, 
alongside 
CDW and 
CMS OMOPs
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Private Sector Care and 
DoD OMOP



Mapping DoD Source Data to DoD OMOP Clinical Tables
• Advantage of OMOP is that data is mapped from many source tables (e.g., multiple EHR and claims files) to a 

limited set of standardized tables that allow for easier use.

• Can write one query to pull all Emergency Department Procedures instead of looking at CAPER and TED-NI

• Very little data cleaning is done during the transformation into the OMOP CDM
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Source Tables
DEERS
Master Death
SIDR
CAPER
TEDI
TEDN
PDTS
Ancillary
Designated Provider
TMDS
Vitals
Chemistry
Radiology
Microbiology, Pathology
Immunizations, Medications

Source Tables
DMIS ID
DMHRSi-HR
NPPES
TEDPR
Address

TEDPR is the TED Provider 
(reference) file.



61

Capturing Location of DoD Direct Care at MTFs

care_site

 care_site_id

 care_site_name

 place_of_service_concept_id

location_id

 care_site_source_value

 place_of_service_source_value

• Care sites are unique locations where 
healthcare is delivered (e.g. hospitals, clinics, 
offices, etc.)

• Purchased care data, this would be fields such 
as:  provider zip code, place of service, 
organizational NPI.

• For DoD direct care data, this would include 
Military Treatment Facilities (MTFs) and parts 
of MTFs

• For VA direct care data, this would include 
Veterans Affairs Medical Centers (VAMCs) and 
parts of VAMCs



provider

 provider_id

 provider_name

 npi

 dea

 specialty_concept_id

care_site_id

 year_of_birth

 gender_concept_id

 provider_source_value

 specialty_source_value

 specialty_source_concept_id

 gender_source_value

 gender_source_concept_id

Who performed the care?
Provider table

• Providers are unique individuals providing healthcare 
including physicians, nurses, physical therapists, etc.

• Providers can link to healthcare records (visits, procedures, 
etc.) as well as the Person table (e.g. Primary Care 
Managers) and the Care_site table (where does the 
provider work?)

• For Purchased Care, this includes mapping of fields like 
Provider NPI or Provider Group NPI (e.g., provider_id) as 
well as Provider Specialties (e.g., specialty_concept_id).

62



Who performed the care?
Provider table • Uniquely identifying a provider can also be difficult, especially 

in the DoD data because there are so many different kinds of 
Provider IDs and often no way to link records for a given 
provider especially before the National Provider ID was 
implemented. 

• In Purchased Care, often have to rely on combining Provider 
Tax ID with Multiple Provider Code and Provider Zip Code. 
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provider

 provider_id

 provider_name

 npi

 dea

 specialty_concept_id

care_site_id

 year_of_birth

 gender_concept_id

 provider_source_value

 specialty_source_value

 specialty_source_concept_id

 gender_source_value

 gender_source_concept_id



Who performed the care?
Provider table

• DoD Data also has 3 different Provider Specialty Code Sets 
that had to be mapped.

• Direct Care Specialty (at MTFs)

• Purchased Care Specialty (in TRICARE Claims)

• HIPAA Taxonomy (MTFs & TRICARE Claims)*
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provider

 provider_id

 provider_name

 npi

 dea

 specialty_concept_id

care_site_id

 year_of_birth

 gender_concept_id

 provider_source_value

 specialty_source_value

 specialty_source_concept_id

 gender_source_value

 gender_source_concept_id



DoD OMOP Visit_occurrence Table
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• The DoD OMOP Visit_occurrence table has encounters from 
inpatient and outpatient data, direct care and purchased care

• MDR/HSDW Source tables:

• SIDR (direct care inpatient)

• CAPER/SADR (direct care outpatient)

• TEDI (purchased care inpatient)

• TEDNI (purchased care outpatient)
• Note: Every TEDNO is a record to avoid double counting; individual 

procedures linked to the TEDNO are included in other OMOP tables

• Designated Provider (Clinical)

• TMDS Encounters (theater encounters)

visit_occurrence

 visit_occurrence_id

person_id

 visit_concept_id

 visit_start_date

 visit_start_datetime

 visit_end_date

 visit_end_datetime

 visit_type_concept_id

provider_id

care_site_id

 visit_source_value

 visit_source_concept_id

 admitting_source_concept_id

 admitting_source_value

 discharge_to_concept_id

 discharge_to_source_value

 preceding_visit_occurrence_id



DoD OMOP Visit_occurrence Table
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• The DoD OMOP Visit_occurrence table has encounters from 
inpatient and outpatient data, direct care and purchased care

• MDR/HSDW Source tables (x_source_table):

• SIDR (direct care inpatient) & CAPER/SADR (direct care outpatient)

• TEDI (purchased care institutional) (x_source_table=I)

• Institutional Type, Acute Care Hospital Indicator

• TEDNI (purchased care non-institutional) (x_source_table=N)

• Place of Service, Program Indicator Code, Service Nature

• Designated Provider (Clinical)

• TMDS Encounters (theater encounters)

visit_occurrence

 visit_occurrence_id

person_id

 visit_concept_id

 visit_start_date

 visit_start_datetime

 visit_end_date

 visit_end_datetime

 visit_type_concept_id

provider_id

care_site_id

 visit_source_value

 visit_source_concept_id

 admitting_source_concept_id

 admitting_source_value

 discharge_to_concept_id

 discharge_to_source_value

 preceding_visit_occurrence_id



DoD OMOP Condition_occurrence Table
• Rows for the Condition_occurrence table can come from many 

condition_occurrence sources and many fields:
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• All concepts map to SNOMED as the standard concept vocabulary

• Very useful tool for building cohorts based on condition or disease 
status

Source Source Fields Source Vocabularies

SIDR Diagnosis 1-20; Diagnosis, Admitting ICD9CM, ICD10CM

CAPER Diagnosis 1-10; Diagnosis, Chief Complaint ICD9CM, ICD10CM

TEDI Diagnosis 1-12; Admission Diagnosis ICD9CM, ICD10CM

TEDN Diagnosis 1-5 ICD9CM, ICD10CM

Designated Provider PDX, DX2-12, SVCDX1-6 ICD9CM, ICD10CM

TMDS Encounters DX1-20, DXMOD1-5 ICD9CM, ICD10CM

 condition_occurrence_id

person_id

 condition_concept_id

 condition_start_date

 condition_start_datetime

 condition_end_date

 condition_end_datetime

 condition_type_concept_id

 stop_reason

provider_id

visit_occurrence_id

 condition_source_value

 condition_source_concept_id

 condition_status_source_value

 condition_status_concept_id



Top Conditions in DoD OMOP in TRICARE Claims
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• TRICARE claims 
account for 63% of 
Condition table 
records

• Only 0.5% of these 
records have 
unmapped codes

• Essential 
hypertension maps 
from ICD9 401.9 and 
ICD10 I10

• Low back pain maps 
from ICD9 724.2 and 
ICD10 M54.5

Source field that 
limits data to TEDI 
and TEDNI.



DoD OMOP Procedure_occurrence Table
• Rows for the Procedure_occurrence table can come from many 

procedure_occurrence sources and many fields:

• Notice that diagnosis codes can map to the procedure domain as 
well
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 procedure_occurrence_id

person_id

 procedure_concept_id

 procedure_date

 procedure_datetime

 procedure_type_concept_id

 modifier_concept_id

 quantity

provider_id

visit_occurrence_id

 procedure_source_value

 procedure_source_concept_id

 qualifier_source_value

Source Procedure Fields Procedure 
Vocabularies

Diagnosis Fields Diagnosis 
Vocabularies

SIDR Procedure 1-20 ICD9Proc, ICD10PCS Diagnosis 1-20; Diagnosis, Admitting ICD9CM, ICD10CM

CAPER E&M Code 1-3, 
Procedure 1-10

CPT4, HCPCS Diagnosis 1-10; Diagnosis, Chief 
Complaint

ICD9CM, ICD10CM

TEDI Procedure 1-6 ICD9Proc, ICD10PCS Diagnosis 1-12; Admission Diagnosis ICD9CM, ICD10CM

TEDN Procedure Code CPT4, HCPCS Diagnosis 1-5 ICD9CM, ICD10CM

Ancillary Procedure Code CPT4, HCPCS

Designated 
Provider

SVCPROC1-6, HOSPPRCP, 
HOSPPRC2-6

CPT4, HCPCS, 
ICD9Proc, ICD10PCS

PDX, DX2-12, SVCDX1-6 ICD9CM, ICD10CM

TMDS Encounters CPT1, EM_CODE CPT4, HCPCS DX1-20, DXMOD1-5 ICD9CM, ICD10CM



Top Procedures in DoD OMOP: TRICARE Claims
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• TRICARE claims account 
for 47% of Procedure 
table records



DoD OMOP Drug_exposure Table
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• Rows for the Drug_exposure table can come from many sources and 
many fields including drug-specific sources and other sources by 
CPT/HCPCS:

• Concepts map to either RxNorm or CVX as standard concept 
vocabularies

• Use in combination with the Drug_strength vocabulary table to 
analyze data by dosage

Source Source Fields Source Vocabularies

PDTS NDC NDC

CDR Medications NDC NDC

Designated Provider (Pharmacy) NDC NDC

CDR Immunizations IMMUNIZATION_ID CVX

GENESIS Immunizations CVX CVX

CAPER E&M Code 1-3, Procedure 1-10 CPT4, HCPCS

TEDNI Procedure Code CPT4, HCPCS

Designated Provider (Clinical) SVCPROC1-6, HOSPPRCP, HOSPPRC2-6 CPT4, HCPCS

Ancillary Procedure Code CPT4, HCPCS

TMDS Encounters CPT1, EM_CODE CPT4, HCPCS

drug_exposure

 drug_exposure_id

person_id

 drug_concept_id

 drug_exposure_start_date

 drug_exposure_start_datetime

 device_exposure_end_date

 drug_exposure_end_datetime

 verbatim_end_date

 drug_type_concept_id

 stop_reason

 refills

 quantity

 days_supply

 sig

 route_concept_id

 lot_number

provider_id

visit_occurrence_id

 drug_source_value

 drug_source_concept_id

 route_source_value

 dose_unit_source_value



Top Drugs in DoD OMOP: TRICARE Claims
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• 29% of records 
originate from 
Retail Pharmacy 
records in PDTS

• 4% of records 
come from TEDN 
(i.e. 
immunizations)

• There are no 
unmapped 
codes in these 
records but 
unclassified drug 
concepts with 
HCPCS codes

Note: Drugs 
mainly come 
from the PDTS 
Table



DoD OMOP Measurement Table

73

measurement 
 measurement_id

person_id

 measurement_concept_id

 measurement_date

 measurement_datetime

 measurement_type_concept_id

 operator_concept_id

 value_as_number

 value_as_concept_id

 unit_concept_id

 range_low

 range_high

provider_id

visit_occurrence_id

 measurement_source_value

 measurment_source_concept

 unit_source_value

 value_source_value



Summary/ Recap

• TED-I contains claims from:
• Institutional Inpatient claims 

such as:
• Hospitals
• Skilled nursing facilities
• Mental health institutions,
• Etc.
• Home Health episodes

• TED-NI contains all other claims (not 
included in TED-I)

• Hospital Outpatient Facility Claims 
(ER, HOPD)

• Urgent Care Centers
• Doctors and other Professional 

Providers
• Suppliers
• Service Companies (i.e. ambulance)
• Labs
• (Pharmacies)
• Etc… etc… etc…
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Questions?
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