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Executive Summary

PURPOSE:  

The purpose of this first year report from the Veteran Healthcare Administration (VHA) MS Centers of Excellence (CoE) is to preliminarily describe a cohort of veterans diagnosed with Multiple Sclerosis (MS) who received services within the VHA from fiscal year 1998 through 2002 and the system-level outcomes of that care (i.e. healthcare resource consumption).  

DATA SOURCES:  

VHA administrative and research databases located at Austin Automation Center (AAC), the Pharmacy Benefits Management (PBM) Database from Hines, the Veterans Benefits Administration (VBA) and the Health Economics Resource Center (HERC) at Palo Alto have been integrated for the period of 1998 through 2002 to define a cohort of veterans who have been diagnosed with MS and to begin to refine this cohort through careful cross-indexing of these files.  

METHODS:  

The above VHA utilization files were scanned for events in which the ICD-9-CM diagnostic code 340 (MS) appeared in any one of the 10 diagnoses variables for any outpatient or inpatient event occurring during any year from FY1998 through FY2002.  After removal of duplicate entries, 25,290 unique veterans who had been given a diagnostic code for MS were defined. Data were extracted from PBM for the same period to identify 422 veterans prescribed one of four MS-specific disease-modifying medications. Combining the two identified cohorts and eliminating duplicates resulted in a national cohort of 25,712 unique veterans.  

We then identified the number of cases where service-connected disability for MS was documented in the VBA Compensation and Pension Mini-Master file for 6,647 veterans.  Additionally, 5,583 veterans were identified in PBM data with at least one prescription for one of the four MS-specific medications during FY1998 through FY2002.  These are considered confirmed MS cases.  Combining these two lists resulted in 9,506  (37%) unique individuals from the larger cohort of 25,712 veterans. Further clinical evaluation to confirm MS diagnosis in the remaining 16,206 cases is underway. 

DESCRIPTIVE FINDINGS:  

· Among the MS Cohort (25,712): 

· The overall mean age was 54.6 (sd = 13.6) years (at the time of index entry into the administrative databases).  

· Women accounted for 12% of the Cohort.

· The mean age among women was 45.3 years (sd = 12.6).

· The mean age in men was 55.9 years (sd = 13.2).  

· 63.4% were Caucasian, 11.1% were Black and 2.4% were Hispanic. 

· The majority of veterans with MS in all age groups greater than 25 years of age are married (56%).

· About 13% have never been married, while 19.1% are currently divorced, and 3.7% are widowed.  

· Access to VHA care (insurance, VHA priority of service and distance to VAMC):

· The majority (50.0%) of the MS Cohort reported no insurance, while 29.1% have Medicare and another 9.6% have major medical coverage.

· Almost half (48.3%) have service-connected disability for some disorder (categories 1 through 3) and 6,647 (25.9%) are service-connected for MS. 

· 27% receive compensable care from the VHA (i.e., house bound or pensioner – priority categories 4 and 5). 

· Only 8% receive non-compensable care through the VHA (categories 7 and 8 - requiring co-payment).  

· Surprisingly, nearly 17% of the MS Cohort did not have a record in the VBA Enrollment data file.

· Almost 58% are within one hour’s driving time, or 50 miles, from their parent VAMC.

HEALTHCARE RESOURCE CONSUMPTION FINDINGS:

· VHA Use Rates:

· On average, of the 25,712 veterans MS Cohort, 18,366, or 71%, utilized VHA outpatient care in 1999, and this increased to 19,893 or 77% in 2002.

· The outpatient estimated VHA expenditures (excluding pharmacy, prosthetics and durable medical equipment) per year during 1998-2002 suggest stable consumption, approximately $2,957 to $3,213 was spent annually for each veteran utilizing outpatient services alone.

· The mean per person per year expenditures for new and refill prescriptions are relatively stable in PBM data from 1999 to 2002 ($2,408 to $2,592).  [Please note that PBM data are only partial for FY1998 and have been excluded.]

· For inpatient services, approximately $18,512 to $23,202 was expended yearly for each admitted veteran among the annual average of 4,590.2 users from 1998 to 2002; although hospital admissions remained stable at 1.3 per inpatient user, with average bed days of care increasing from 21.3 to 28.8 days per year per inpatient care user.  

· Acute medical and surgical admissions consumed approximately $15,896 to $18,012 yearly for each admitted veteran among the annual average of 3,381.8 users from 1998 to 2002; although hospital admissions remained stable at 1.0 per inpatient user, with average bed days of care decreasing from 14.7 to 13.8 days per year per acute medical and surgical inpatient care user.  

· The total estimated VHA expenditures derived from HERC-based estimates for this MS cohort suggest that in FY 1999, $194,234,992 was expended for MS-related patients.  This amount increased to approximately $212,458,291 in the FY 2002.
LIMITATIONS:

Only a national survey of all discharged military service personnel could produce estimates of the true prevalence of MS in this population.  The strategy adopted by the VHA MS Centers of Excellence to carefully use available data from clinical, administrative and research sources to provide insight into the cohort of veterans using VHA services.

Several strengths of this report include its longitudinal framework that allows examination of trends from 1998 to 2002.  Moreover the report is based on examination and integration of these clinical and administrative files to glean the patient characteristics and changes over time in demographics, access factors and measures of healthcare resource consumption.  When conservatively integrated, these data allow the bracketing of our estimation of the prevalence of MS among VHA users during the 1998 to 2002 period, and a description of this population by patient, clinical and resource consumption characteristics.  

There are notable limitations to this report.  The most fundamental of these is the need to conduct a validation of cases.  Validation of the algorithm is necessary and plans are underway to verify cases retrospectively and prospectively. Also, we do not have disease subtype data or standard measures of disability, such as the EDSS at this time.  Plans are underway to capture this information in the future.

Additionally, it should be noted that the healthcare resource consumption estimates are both strengthened and restricted by two available tools in the VHA research community.  

(1) The most important advantage is the recently developed standardized estimates of patient-specific event-based expenditures or average costs.  These estimates, provided by the Health Economics Resource Center – HERC, are considerably more complete than alternative methods and provide figures that can be compared with other VHA program expenditures similarly estimated.  This data source does not provide expenditure information for prosthetics, durable medical equipment and medications, important resource areas for this cohort.  

(2) A valuable addition to these estimates, for healthcare resource estimation and for case identification has been provided by the Pharmacy Benefits Management (PBM) databases.  By integrating the PBM data for the same time period, a small additional portion of the MS Cohort was identified.  Additionally, pharmacy expenditures that are not included in the HERC estimates are available through this resource.  Unfortunately, these data are not standardized nationally. Furthermore, they require an additional investigation to assure reliability and consistency.

1.   VHA Multiple Sclerosis Centers of Excellence

A brief overview of the MS Centers of Excellence will provide a context for this report. Approximately four years ago the VHA established a task force of experts in the neurological disease, multiple sclerosis (MS), to develop a request for proposals to establish regional centers of excellence to improve the care of veterans with MS. The centers were modeled after existing centers of excellence in geriatrics, mental health and Parkinson’s disease which include programs in research, education and clinical care. A competitive process led to the funding of two centers in January of 2003. One, to cover the eastern United States, was based at the Baltimore VAMC and the other, to cover the western half of the country, was based at the Portland, OR and Seattle, WA VAMC’s. The mission of the centers covered the following:

· Clinical Care: Work with MS providers throughout the VHS to provide consistent, high quality health care for all veterans with MS. 

· Research and Development: Foster research into the needs of MS patients, the delivery of care in the VHS, the treatment of MS and the cause of MS.

· Education and Training: Improve MS care by making information about MS available to patients, families, caregivers and providers and trainees.

· Communications and Informatics: Exploit advances in telemedicine and informatics to improve MS patient access and care.

· Advocacy: Advocate for patients with MS in the VHS.

More information about the two MSCoE can be obtained at www.va.gov/ms. Annual reports covering the full range of first year accomplishments are being submitted by each center separately. 

One of the specific mandates for the Centers was the establishment of a national MS patient registry. The registry was intended to indicate the number of veterans seeking care in the VA system for MS and to provide insight into their care needs and health care utilization. The registry was seen in VA Central Office as important for program planning purposes. The registry is needed by the Centers in their mandated process of establishing regional MS programs and for such care improvement projects as academic detailing and disease management. Because the registry was intended to be a national resource, the Centers have worked collaboratively on it. This report is based on the first year’s activities.  

2.   The National VHA MS Patient Cohort for the First Year Report

Selection of the national MS VHA cohort was performed in an iterative manner using the VHA administrative and research databases maintained at the Austin Automation Center (AAC, Austin, TX) and VHA Pharmacy Benefits Management (PBM, Chicago, IL).  These databases, shown in Table 1, consist of: outpatient, inpatient, extended care and non-VHA healthcare utilization; estimated cost files from the Health Economics Resource Center (HERC, Palo Alto, CA), which match the utilization files; data from PBM; the Compensation and Pension Mini-Master file (to identify service connected status, generated by VBA-Veteran’s Benefit Administration); Enrollment file (for priority of service, generated by VBA); and BIRLS - Beneficiary Identification and Records Locator Subsystem (for death dates, generated by VBA).  The study period was defined as FY1998 through FY2002 as this was the maximum time frame from which reliable data was available from data sources.  

The VHA MS cohort identification algorithm is presented schematically in Figure 1.  First, using the ICD-9-CM codes for MS as our search criterion, the VHA utilization files were queried and patient events selected if a diagnosis code of 340 appeared in any one of the 10 diagnoses variables for any outpatient or inpatient event occurring during any year from FY1998 through FY2002.  When outpatient or inpatient event records were combined and duplicated patients were removed, this yielded 25,290 unique veterans who consumed VHA healthcare resources during FY1998 through FY2002.  We refer to these as “unique patients”, as opposed to “unique cases”, due to the lack of diagnostic validation at the level of each case.  

Table 1: Description of the VHA Administrative and Research Databases 
from which the raw data for this Report are drawn.
	Type of Data
	Source
	Number of data

files / year
	Approximate

size / year (MB)

	Outpatient Utilization
	AAC
	1
	320 MB

	Inpatient Utilization
	AAC
	4
	6 MB

	Extended Care Utilization (NH)
	AAC
	4
	1 MB

	Observational Care
	AAC
	3
	1 MB

	Non-VA Utilization
	AAC
	4
	.5 MB

	Outpatient Estimated Expenditures
	HERC
	1
	70 MB

	Inpatient Estimated Expenditures
	HERC
	1
	3 MB

	Extended & Observational Estimated Expenditures
	HERC
	1
	1 MB

	Outpatient RX Use & Estimated Expenditures
	PBM
	1
	500 MB

	Compensation & Pension1
	VBA
	1
	5 MB

	VHA Enrollment1
	VBA
	1
	10 MB

	Beneficiary Identification Records Locator Subsystem1
	VBA
	1
	1 MB

	Total FY98–FY02
	
	103
	5.5 GB

	1 = sampled over the entire study period (FY98 – FY02)


Next, we requested data from PBM for all VHA patients prescribed at least one of four MS-specific medications (i.e., Beta Interferon 1a -Avonex, Rebif; Beta Interferon 1b – Betaseron; Glatiramer Acetate – Copaxone) for the period of FY1999 through FY2002.  This was expected to identify an additional cohort not identified by diagnosis codes alone.  422 additional unique patients were identified and combined with the unique patient list derived from the utilization data, yielding a final cohort of 25,712 unique patients.  This group of individuals utilizing VHA during FY1999 through FY2002 for some service related to MS defines the present MS Cohort.    

Once the cohort had been identified this list of unique patients served as the key or index file to link to each of the databases presented in Table 1.  Complete data extractions were pulled on each veteran from each data source for each year of the study period following accepted procedures.  These data were then combined and re-checked for duplications (Figure 2).  Because raw AAC and PBM data can have multiple records for a given event (e.g., inpatient admission, outpatient visit, or prescription) unique events were isolated.  By merging the AAC event data with HERC estimated event-specific VHA expenditure values, the data was rolled-up to yield a useable data structure of one record per patient per event.  These per patient per event data constitute the unit of analysis for the healthcare use and expense portion of this report (Section 5.  

 REF _Ref56316088 \h  \* MERGEFORMAT 
VHA MS Cohort’s VHA Healthcare Use and Estimated VHA Expenditures (Cost) of Care). 

2.1.   Verification of MS Cases

The MS cohort as defined in this initial report is limited by the use of ICD-9 code 340 or the prescription of a disease modifying therapy used only for MS.  We anticipate that there are individuals with MS who have not been classified and individuals included in this cohort that are misclassified.  Missed cases should be relatively few given the longitudinal look over five years and the existence of only one ICD-9 code for MS.   Individuals presenting with signs and symptoms of MS in 2002 may not yet be diagnosed and as such would not be included in this dataset.  

Misclassifications can occur for several reasons including:  (1)  a person erroneously being diagnosed outside of VHA as having MS and the code continued when the person transfers care; (2)  an erroneous diagnosis made within VHA, because MS is a clinical diagnosis where no single definitive clinical test exists, cumulative evidence is required before a diagnosis can be made; (3)  the use of ICD-9 codes to “rule out” MS or to justify a work-up for neurological symptoms and signs for disorders other than MS; (4)  errors in entry.   

The first step in our effort to verify clinically-definite cases of MS was to identify all patients in the VHA national MS cohort who had a service-connected disability for MS, through examination of the Compensation and Pension Mini-Master file.  These cases have been carefully examined and their diagnosis adjudicated.  This service-connected verification step yielded 6,647 patients seen during FY1998 through FY2002.  Additionally, 5,583 veterans were identified in the PBM data as having been prescribed a disease modifying therapy specific for MS at least once during FY1998 through FY2002.  Combining these two lists yielded 9,506 unique patients (37% of the MS Cohort) who had a clinical encounter that resulted in an disability award for MS or a prescription of an MS-specific disease modifying agent.   There is a low probability of misclassification in this group.

Case by case verification is currently underway for VISN 5 and VISN 20, the home VISNs of the MS-CoEs, by retrospective chart reviews.  Chart review via the VHA CPRS is being used following a standardized template.  This electronic chart review will estimate the magnitude of discrepant MS diagnoses in the unverified cases.  

Additionally, we will verify cases and collect key missing data using a CPRS-embedded clinical reminder. These reminders will be implemented within VISN 5 and VISN 20 to document MS-subtype and diagnosis annually.  Additional work is being done to develop CPRS clinical templates that will facilitate diagnosis using established criteria and roll up of the information for analysis.  Subsequent versions of this annual report will be improved through refinement of the VHA MS Cohort.  
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Figure 1:  Schematic summary of selection procedures for VHA MS Cohort.

Figure 2:  Schematic summary of VHA data files for VHA MS Cohort.
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Figure 3:  Venn Diagram of VHA MS Cohort (9,506).
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Description of VHA MS Patient Population

2.2.   Prevalence of MS among Veterans using VHA 

The available data cannot provide true “prevalence” rates of MS among all veterans; however; these data can provide estimates of the number of veterans with ICD9 = 340 among VHA users, defined as enrollees with at least one encounter annually12.  As noted above, the cohort identification is based on the VHA user’s clinical, administrative and research databases. The total VHA enrollment figures are limited to FY1999 through FY2002 as enrollment data were not available for FY1998.  

We examined the changes in relative number of patients with ICD9 = 340 among VHA users over the five-year study period (Figure 4).  A decreasing trend in all four estimates was observed.  This decrease is due to the increase in VHA users in the same period (Figure 4, Note: black line and right axis).  The number of patients seeking care for MS increased gradually across years as well but at a lower rate. 

We also examined, for a single year across the VISNs, four different VHA user- estimates using categories that reflect the present state of case verification: 1) total MS cohort; 2) veterans that have a service connected disability for MS; 3) those prescribed at least one of the four MS-specific medications; and 4) veterans that were service connected and/or prescribed one of the four MS-specific medications (Table 2). These four values provide brackets for the “true” estimate of veterans with MS among VHA users.   The validation processes implemented by the MS Centers of Excellence described in section 3.1.  will over time increase the number of verified cases that meet clinical criteria for a diagnosis of MS and at the same time reduce the total size of the cohort by eliminating patients that do not truly have MS resulting in a more accurate estimate for each year.  

Figure 4: MS User Estimates (left axis) per 1,000 VHA Enrollees (right axis) by Year
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Table 2: Distribution of National VHA MS Cohort (2002) by VISN

Table 3:Distributions of Demographic Variables for MS Cohort (1998-2002)
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2.3.   Demographics – Age, Gender, Race and Marital Status

The age of onset of MS can range from 10 to 59 years, occurring most frequently in the mid 20s to early 30s.1  MS is more common in women then men with a ratio of about 2 to 1.2 Prevalence estimates broken down by gender have been reported to be differential at younger ages, but there is little difference reported in estimates beyond age 50 in international data.3
The MS Cohort enrolled in the VHA between FY1998 and FY2002, had a mean age of 54.6 (sd = 13.6).  The mean age among women was 45.3 (sd = 12.6) while the mean age in men was 55.9 (sd = 13.2).  As shown in Figure 5, the largest proportion of the MS Cohort veterans seen in the VHA is between 45 and 54 years of age among men and 35 to 44 years of age among women. 

It has been reported that among U.S. veterans, Caucasian males have twice the risk of MS compared to African American males.4  The majority of our sample is Caucasian, followed by African American (see Figure 6).

Figure 5: Distribution of Age and Gender for MS Cohort 
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Figure 6:Distribution of Racial Characteristics and Gender for MS Cohort 
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Marital status is reported in Figure 7.   The majority of the MS cohort was married (56%).  Among those who are married, 91.8% are male and only 8.2% are female.  Recall, however, only 12% of the MS Cohort was female.  
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Figure 7: Distribution of Marital Status in the MS Cohort 

2.4.   Medical Diagnoses: Frequency of Chronic Conditions

We applied two approaches to describe the chronic conditions in the VHA MS Cohort, based on the limited data in the AAC databases.  Up to ten diagnoses can appear for each VHA encounter.  These diagnoses are formulated as a primary (the most important focus for each encounter) and up to nine secondary diagnoses.  The latter ideally represent those issues felt by the clinician to be relevant as comorbidities while addressing the focal diagnosis.  However, they may also include other chronic conditions that the patient has that do not necessarily have an impact on the current encounter (depending on local coding practices).  
In trying to understand the occurrence of non-MS chronic conditions among the MS Cohort, using these data, we must estimate this from available diagnosis codes (ICD-9).  We examined all diagnostic ICD-9 codes from inpatient and outpatient encounters.  Since different diseases have varying numbers of ICD-9 codes (MS has only one and osteoarthritis has 41 options), it is necessary to combine different codes that represent the same chronic condition.  Thus, an accurate ranking of occurrence requires an appropriate scheme for combining detailed codes for the same disease.  The code condensation scheme that we have adopted for this report is that used by the Health Economics Resource Center (HERC) in a diagnosis-specific cost analysis which focused on chronic diseases.10  

We applied the HERC code condensation scheme to the primary diagnoses and then for all secondary diagnoses except MS.  From these data the proportion of these chronic conditions was calculated at the patient level and at the encounter level.  When the denominator is “patients” the relative occurrence of chronic conditions of the cohort over the five-year period is described. The relative impact of these chronic conditions on care management is provided from the encounter-level proportions.  Both descriptions are valuable and elucidate our understanding of the MS cohort’s impact on the VHA service capacity.  

One caveat in reviewing these data is that many of the conditions can be a natural manifestation (i.e., causally associated with) of MS and not a true co-existing condition.  For example, depression, low back pain, organic psychiatric conditions (Psychiatric Disorders) and even diabetes (secondary to chronic use of steroids) can be sequelae of MS.  The level of detail necessary to tease out true comorbid conditions from those that are secondary to MS is not available in this preliminary analysis. 

To facilitate the optimal comparison, we have presented these data as patient- or encounter-based proportions separately for the primary (Figure 8) and then for the secondary classification (Figure 9).  

2.4.1.   Clinical Characteristics – FY1998 to FY2002 Period

2.4.2.   Clinical Characteristics based on Primary Diagnoses

In Figure 8 we display the proportion of chronic conditions as a primary diagnosis for all patients in the MS cohort with at least one encounter during the period FY1998-FY2002 (red bars).  The categories are ranked in descending order based on the size of this patient proportion.  Additionally, the proportion as a primary diagnosis for all 97,300 encounters (blue bars) is displayed.  

Multiple Sclerosis is the primary diagnosis for just over 81% of the 25,712 patients, during this study period, accounting for just over 21% of all 97,300 encounters.  One can conclude that these MS Cohort patients are being seen in the VHA for many non-MS conditions as their primary complaint.  For example, psychiatric disorder was the second most frequent primary diagnosis, occurring in nearly 38% of these patients; accounting for only 10% of the encounters over this period.  Hypertension, the third most frequent diagnosis, occurred in nearly 36% of these patients, accounting for less than 10% of the encounters.  

From this description of primary diagnoses, over the five-year period, one concludes that MS in the dominant primary reason for VHA encounters, but not the only condition of concern in the MS Cohort.  

2.4.3.   Clinical Characteristics based on Secondary Diagnoses

In Figure 9 we display the proportion of chronic conditions when they are designated as secondary diagnosis for all patients in the MS Cohort with at least one encounter during the period FY1998-FY2002 (red bars).  The categories are ranked in descending order based on the size of this patient proportion.  Additionally, the proportion as a secondary diagnosis (excluding MS) for all 97,300 encounters is displayed.  

Hypertension is the most frequent secondary diagnosis for nearly 48% of the 25,712 patients, nearly 13% of all 97,300 encounters.  A psychiatric disorder, the second most frequent secondary diagnosis, occurred in nearly 46% of these patients and 10% of the encounters.  Lower back pain, the third most frequent diagnosis as a secondary complaint, occurred in nearly 30% of these patients and nearly 8% of their encounters.

Therefore, in contrast to its role as a primary diagnosis noted above, hypertension as a secondary diagnosis, was relatively important to the continuity of care management in 48% of these patients, perhaps influencing treatment options 10% of their encounters.  Psychiatric disorders appear in 46% of patients, affecting 10% of encounters as a secondary concern.  Lower back pain influenced 8% of encounters for 30% of the MS Cohort.  

2.4.4.   Summary of Clinical Characteristics based on Diagnoses

These are population-level characterizations, and are not meant to describe the typical patient or the “average”.  However, these findings about primary and secondary diagnoses are consistent with other explorations of veterans’ clinical status, showing that chronic conditions influence the specialty care management of specific clinical population, and imply that comprehensive service strategies are in order to optimize the health status of these veterans.  The nature and structure of these comprehensive services are to be clarified.  

Figure 8: Distribution of Chronic Conditions as Primary Diagnosis by Patients and by Encounters for FY1998 through FY2002
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Figure 9: Distribution of Chronic Conditions as Secondary Diagnosis by Patients and by Encounters for FY1998 through FY2002
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2.5.   VHA Access Characteristics –Priority of Service, Insurance and Distance

There are many other descriptors of veterans that can assist with understanding who MS patients are with regard to their veteran status.  Among these are classifications that can determine whether healthcare or a portion of healthcare is provided without co-payment to the veteran.  

2.5.1.   Priority of Service

On October 9, 1996 (with Public Law 104-262) Congress modified the manner in which the veteran’s entitlement to VHA services was to be allocated relative to service connectedness of a disability or condition.  Many eligibility classifications have resulted from the implementation of this effort, (e.g., eligibility status, means test and priority of service).  All of these categorical qualification systems are in some way tied to the service-relatedness of the condition or disability.  

In order to make healthcare available without charge to veterans acquiring a disability associated with active military service, the VHA must conduct a compensation examination after discharge from active service.  During these physical exams, a service-connected disability (i.e., injury or medical condition) is ascertained and “certified”.  The veteran can receive care at pro-rated levels based on the extent (percentage) of the documented disability’s service-connectedness.  Healthcare for particular body systems or parts may be service-connected and therefore gratis, while other areas or conditions may not be.  

Because service-connected status carries with it a financial incentive to the veteran to use the VHA’s services and an obligation to the VHA and VHA clinician to provide care, one would expect that this classification might serve as an enabling factor in our later analysis of healthcare use.  Therefore, the service-connected status of each veteran with MS included in our analyses, as recorded in the Veteran Benefits Administration (VBA) Enrollment data file (extracted October 23, 2003), will be useful in assessing and understanding the MS veteran population.  This variable supercedes and incorporates data from patient-level data (AAC) such as Eligibility and Means test therefore, only the Priority of Service variable from VBA is presented here.

Priority of Service is shown in Figure 10.  Almost half (48.3%) of the MS Cohort has a service-connected disability (categories 1 through 3).  Another 27% are receiving compensable care from the VHA because they are house bound or drawing a pension (categories 4 and 5). Only 8% of the MS Cohort is receiving non-compensable care through the VHA (Categories 7 and 8) that requires a co-payment.  Surprisingly, nearly 17% of the MS Cohort did not have a record in the VBA Enrollment data file. This is under investigation and may help with the verification process by eliminating cases from the cohort that are not veterans (e.g., humanitarian, employees, etc.). The outcome of these investigations will be reported in future reports summarizing the results of the verification processes noted earlier.
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Figure 10: Distribution of MS VHA Population by Priority of Service

2.5.2.   Insurance Coverage

Insurance distributions for the MS Cohort are shown in Figure 11.  A complex array of financing is available to about 50% of the MS patient population seen in the VHA.  Among the MS cohort almost 10% have some form of major medical, which is usually associated with employment and commercial insurers.  Another 29% is indicated in VHA records to also qualify for Medicare coverage, in addition to their eligibility at the VHA.  Less than 5% are shown to have dual coverage with a Preferred Provider Organization (PPO), which is also usually associated with commercial carriers and employment status.  Two percent are shown to have Medicare supplemental insurance to cover the out-of-pocket expenses of Medicare (e.g., deductibles and co-payments, expenses not covered by this federal program for the disabled and elderly).  Thus, of these veterans, nearly 45.2% have some insurance alternatives.  Smaller proportions, less than 2 %, have HMO, PPO, Champus and indemnity coverage.  

The majority of the MS Cohort reported having no insurance.  Among those that indicated that they are eligible for Medicare coverage, the age ranged from 21 to 99 years with a mean age of 60.8 years.  Of those with major medical, age ranged from 19 to 97 years of age with a mean of 54.8. 

Figure 11: Distribution of Insurance in the MS Cohort 1998-2002
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2.5.3.   Distance to Parent VAMC 

Distance from medical services has long been a proxy measure for accessibility of care.  Using zip codes for 73.6% of the MS Cohort, we were able to calculate the straight-line distance to the Parent VAMC in the patient’s VISN.  Such distances to care sites have been consistently found to approximate highway or driving distances, even in rural areas, and to influence care seeking and receipt of care (Oddone et al, 2002; Smith et al, 1996; Bosanac et al, 1976).  As the data in Figure 12 demonstrate, almost 58% of the MS Cohort is within one hour’s driving time or 50 miles from their comprehensive source of care from the VHA.  That implies that nearly 42% are not this close to their source of care and face an increased transportation burden.  Telemedicine may be useful to link the veterans home and the VHA medical centers.

Figure 12: Distribution of Distance from Parent VAMC for MS Cohort
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3.   VHA MS Cohort’s VHA Healthcare Use and Estimated VHA Expenditures (Cost) of Care

3.1.   Methods for Estimating VHA Healthcare Resource Use and Cost of Care - System-level Outcomes 
Our examination of the health system-level healthcare resource use outcomes is a descriptive identification of the MS Cohort’s actual VHA utilization and estimates of the VHA’s costs of care for these patients.  These outcomes measure the healthcare resources consumed in the care of these veterans.  Monitoring these system-level resource use estimates over time will provide an assessment of the impact of the programs of the VHA clinical programs and indirectly the MS Centers of Excellence.  

In managed care populations like the VHA with fixed annual budgets and excess demand for healthcare, the economic principals of “opportunity costs” and “efficiency” are extremely important.  “Opportunity costs” suggests that resources used for one type of care or one sub-population are not available for another.  “Technical efficiency” suggests that more efficient MS care will free up resources for more patients with MS; while “allocative efficiency” suggest that if MS resource use can be optimized for each patient, then more veterans in other disease populations can be served with the same resources.  The MS Centers of Excellence are charged with impacting on these economic outcomes by improving MS care through innovation and guideline-driven care processes.  

As part of meeting this challenge, we must first understand the current use of VHA services by this MS population, and the consumption of healthcare resources that are associated with this VHA user population.  The primary analytic tasks that will gain this insight include: 

1. tracking the use of health services by individuals (i.e., the national VHA MS Cohort identified and described above) over a time period for which the requisite data are available, 

2. placing an accepted estimated economic value on each healthcare event, (c) adjusting for inflation and time-value of money (i.e., discounting), if necessary, and 

3. comparing group means (e.g., by t-statistic), while adjusting for exogenous and patient characteristics, or covariates.  

This first annual report accomplishes the first two steps.  These estimated VHA MS user’s utilization and expenditure analyses will be updated annually as the Centers mature.  

These are classical healthcare utilization, cost-identification and cost comparison analyses employing VHA administrative and research data as secondary data.  That is, the data were originally collected for other purposes and are limited when applied to the current investigation – some characteristics that would be important are missing and must be acquired through another mechanism to improve future analyses.  As described earlier (Section 3.1.  ), for the national VHA MS Cohort national VHA healthcare utilization and pharmacy files were accessed and appropriate items extracted to achieve these assessments.  National VHA Enrollment and Beneficiary files are used to provide critical patient descriptors.  

3.1.1.   Unit of Analysis – Annual Episodes of Care per Person

A concern for health services researchers and health economists is allowing for the individual propensity for healthcare use in the analysis.  Thus, we recognize that in any large population of veterans, some are simply “heavier users” of VHA healthcare.  This relative propensity for consumption of healthcare resources is theoretically driven by personality, risk aversion, health condition and access to care.  Differences between groups have been documented for many situations and over many years.  This is how Aday and Anderson generated their theory of health behavior and healthcare utilization16,18.  Thus, for examination of utilization and the associated expenditures we derived episodes of care for each patient.  

Once accessed, the coded events for a single individual are extracted with dates and ancillary data to describe the event.  These event-specific data are assembled for each patient into their chronological sequence so that summaries by components of healthcare (e.g., physician visits, hospitalizations, nursing home admissions, ER visits, pharmacy units, etc.) can be tallied.  Thus, we structure the “episode of care” for each patient and derive related outcome measures that quantify the healthcare resources consumed over time.  Once each medical event is identified, an expense value is associated with each event, encounter or coded procedure, etc., which is described below.  Episodes of care for an entire year for each patient are created from individual patterns of health care utilization following standard strategies19,20,21.  Then, these annual datasets are examined descriptively for average expenditures and consumption rates per patient.  Such estimates provide an understanding of the “typical” MS patient’s use of VHA resources and allow estimate of the expenses required to provide this care.  

Estimated VHA expenditures (“VHA costs”) are merged with utilization data at the event-level, so that annual summaries (total expenditures or total use rates per year, per patient) are examined at the population level.  Then, to the extent that available data permit, sub-populations are identified and comparisons of use and expense rates are explored.  Such analyses may raise more questions than are answered.  These descriptive investigations are hypothesis generating, while they also serve to provide background that might motivate deeper study.  

3.1.2.   Economic Valuation – Converting Events into VHA Expenses

Within this analytical structure, the “episode of care” selected has been each VHA fiscal year.  At the national aggregation and in this descriptive manner, this episode is most appropriate; whereas in individual intervention projects, one would prefer the intervention period as the episode of care.  Aggregations are necessary to describe a group’s utilization of specific types of care (e.g., hospital, nursing home, ambulatory care clinic) or by components of healthcare (e.g., physician visits, hospitalizations, nursing home admissions, ER visits, pharmacy units, etc.).  With these data, the examination could identify changes in specific uses over time, or the changes to the total expense per patient, (without regard to particular clinical characteristics like MS sub-type, since these data are not available, yet).  However, the question of whether resources were better used in one clinical strategy over another is more complex and beyond the scope of this descriptive analysis.  

VHA valuations used in this report are reliant on the Health Economics Resource Center’s (HERC’s) average cost estimates, where the HERC team has placed a value on each unit of service within each medical event,23.  While this analytical task – “valuation” -- is not without controversy in the VHA; these are the values that are readily available to researchers.  The VHA Decision Support System (DSS) also creates values for service units.  However, these are not easily available at a national level, and are not consistent and standardized at the national level.  Because each VHA medical center maintains its own, often distinct, accounting system and because VHA cost data cannot realistically be obtained with the same level of completeness in every medical center, VHA health economists have adopted this alternative costing technique23,24,25,26.  

The VHA’s Health Economic Resource Center (HERC), a specialized research center funded in 1998 by VHA HSR&D, has recently estimated the unit cost (means) for all VHA VISNs by inpatient and outpatient encounter.  The inpatient data are keyed to DRGs and length of stay.  Outpatient means are keyed by VHA clinic stop, rather than procedures as in other systems of care (e.g., Centers for Medicare and Medicaid Services - CMS; and Health Care Utilization Project - HCUP).  There are caveats with any valuation system, however.  

While these national HERC averages share many of the same properties of the CMS and HCUP values (i.e, national, derived from multiple years and external proxies and local costs are employed), mapping a value into episodes of care is not as complete as one would hope.  Many outpatient events are recorded in the VHA AAC files as procedures and a clinic stop code may not be available.  Furthermore, the personnel cost capture remains incomplete since only physician and nursing service personnel is included through interpretation of the Cost Distribution Report (CDR).  

3.2.   System-level Healthcare Resource Consumption Outcomes 

Our summary of healthcare utilization begins with care rendered in the outpatient encounter, which is the most frequent event found in the VHA data system for MS patients.  Both event use and estimates of cost of this type of care for users among the MS population are provided.  Similar descriptions and comparisons are then provided for institutionally based care, both hospital inpatient care and extended care in nursing homes.  Finally, care that is paid on a fee basis by the VHA, but took place in non-VHA facilities is described.  

3.2.1.   Outpatient Encounters – VHA Events and Estimated Costs of Care

The three panels of Figure 13 displays VHA outpatient utilization events for the national VHA MS Cohort.  The statistics displayed are annual means per unique user in each year.  These figures can be useful for planning purposes and also allows comparison across the years.  Each annual mean is calculated only for users of care during that year, who survived until the data extraction date of August 20, 2003.  On average, of the 25,712 potential MS patients, 18,366, or 71%, were users of VHA outpatient care in 1999, and this increased to 19,893 or 77% in 2002.  

3.2.1.1.   Outpatient Visit Days per User in the VHA MS Cohort Decrease - 1998 to 2002

The first panel of Figure 13 shows that the typical number of physician visits per year per MS Cohort user decreases overall from 20.2 to 18.0 visits during a period when the VHA was encouraging outpatient visits over inpatient care.  Thus, increased outpatient access to outpatient care for users is not readily apparent.  This is consistently reflected in the decreases in VHA clinic stops per MS user per year.  

3.2.1.2.   Outpatient “Case Complexity” – Stable from 1999 to 2002

“Case complexity” in outpatient care for a population can also be deduced by several VHA measures of productivity, when these data are standardized to per user annual rates; such as the average number of diagnoses, the number of clinic stops and providers seen per year.  The average number of outpatient diagnoses per year per user remains stable during the period, changing only slightly from 36.7 to 35.0.  This measure, at a population level, can be interpreted as a level of complexity in the outpatient presentation of these patients.  Average clinic stops per user decreases from 33.6 to 27.7, at the same time that providers seen annually displays a peculiarly low rate of 7.8 in 1999, then jumps to 40.8 and falls slightly to 32.6 per year.  The trend in CPT4 coded procedures is consistent with this decline in providers seen.  (Please note that this apparent data issue in 1999 is accurate from the AAC data, and may represent a recording system error for the one year.)  

This combination of outpatient resource consumption and “complexity” measures suggests that in fewer visits per year, and fewer clinic stops per year the diagnostic complexity remains stable and the number of providers seen declines.  It is unclear whether this finding represents a less sensitive provider encounter accounting or more referrals to specialists’ clinic stops because this occurs when average numbers of visits are also decreasing.  

3.2.1.3.   Specific Outpatient Procedures Are Reduced or Stable 

The second panel of Figure 13 shows mean annual rates for a series of procedures that were selected to reflect the subtleties of care for these patients with MS.  Emergency room use remains stable, while Evaluation and Management services rates decline considerably.  Psychiatric, telemedicine and home healthcare remain stable for this period.  Diabetic services and medication management decline slightly.  

3.2.1.4.   Trends in Annual Outpatient Expenditures

In the third panel of Figure 13 we display the estimated expenditures for several categories of clinic stops per user of that service.  With event rates changing and average expenses per clinic stop remaining rather stable, these expenditure trends reveal a mixed effect on the expenses among the members of this “market basket” of outpatient care.  Overall outpatient estimated VHA expenditures, (shown in red) suggest stable costs, hovering around $3,000 per year per user in the MS Cohort.  Other service-specific values are higher than this overall average, because the number of users is smaller.  
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Figure 13: Specific VHA Outpatient Resource Use, Complexity by Procedures and Diagnoses and Associated VHA Expenditures per User Per Year by National VHA MS Cohort 1998 to 2002
3.2.2.   Inpatient Encounters – VHA Events and Estimated Costs of Care

The first panel of Figure 14 displays VHA inpatient events for the MS Cohort.  Again, these data are derived from AAC data records, but describe the annual hospitalizations for the typical member of the MS Cohort.  For each patient from 1998 to 2002, the number of discharges (admissions during the fiscal year), the number of diagnoses and procedures and surgeries.  Again, these measures provide an understanding of this population’s consumption of VHA healthcare resources.  

3.2.2.1.   Inpatient Admissions Stable while Days of Care per User Increases

Acute medical and surgical hospital admissions remained stable at 1.3 per inpatient user over the entire period.  While surgeries decline, procedures remain stable and diagnoses increase slightly.   The second panel indicates that the bed days of care increases from 21.3 to 29.2 days per year per inpatient care user.  This increase is consistent with the increase in diagnoses and the added case complexity that is represented.  

Please note that overall inpatient care, shown in the third panel of Figure 14 , including events in acute medical / surgical, psychiatric, intermediate, nursing home and rehabilitative care, is quite similar to the medical / surgical alone.  The events per user in these components of inpatient care all remain one admission annually, on average.  For this reason we have not displayed the individual setting’s data.  

3.2.3.   Outpatient Pharmacy from VHA Medical Centers 

Figure 15 displays, in the top panel, the average number of pharmacy orders filled or re-filled per year per user in this VHA MS Cohort, based on PBM data.  This resource consumption remains stable around 50 orders per year, after 1998.  Please note that the 1999-1999 FY saw the VHA pass national policies requiring VHA outpatient providers to write the scripts filled at the medical centers.  This is also the beginning of a period when pharmaceutical expenses increased dramatically in the general health system, bringing more veterans to the VHA for their pharmacy and for their care.  

The middle panel of Figure 15 shows the same pattern of increase as the orders themselves, but instead in VHA expenditures for new scripts (PBM estimates), which levels out to $773 to $813 per year per user among the MS Cohort, from 1999 to 2002, respectively.  The lower panel of Figure 15 shows a similar pattern of increased, from 1999 to 2002, for pharmacy expense for these veterans.  These overall means for new and refill scripts are relatively stable from $2,408 to $2,592.  

3.3.   Total Healthcare Resource Consumption 

Figure 16 describes the estimated total healthcare resource consumption separately for VHA inpatient, outpatient and outpatient pharmacy care over the period under investigation, and as an aggregated average.  In outpatient care, approximately $2,957 to $3,213 is spent annually for each outpatient user.  For inpatient care, approximately $18,512 to $23,202 is expended yearly for each inpatient user.  These overall pharmacy expenditures average stable from $2,408 to $2,592 after 1999.  Once again, in this analysis, the MS user is the unit of analysis, so that each mean expresses the estimated total VHA healthcare resources consumed in by each service’s users.  

Thus, when the calculation shifts to average total expenditures for a typical VHA MS user (“grand mean”) the average falls to $7,468 from $8,224 for the typical user of any VHA service within the MS Cohort, resulting from increased users.  

The total VHA expenditures derived from these estimates for this cohort suggest that in FY 1998 $149,995,755 was expended for MS-related patients.  This amount increased by 29.5% to $194,234,992 in FY 1999.  Another 1.1% increase in FY 2000 moved the total to $196,368,500.  In FY 2001, VHA spent approximately $207,096,958, a 5.5% increase.  Finally in the FY 2002, the last year for which we have data, $212,458,291 was consumed, a 2.6% increase.  These figures are displayed in Figure 17.
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Figure 14: VHA Inpatient Resources Used per User Per Year by MS Population 1998-2002
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Figure 16: Total VHA Expenditures per MS User 1998-2002
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Figure 17: Total VHA Expenditure for the MS Cohort
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4.   Conclusions and Future Directions

The strategy adopted by the VHA MS Centers of Excellence was to carefully use available data from clinical, administrative and research sources to provide insight into the cohort of veterans using VHA services.  We have identified approximately 25,000 individuals who have used the VHA services, been designated with an ICD9 code of 340.  We believe this is an upper bound for the desired estimate.  To obtain a true prevalence estimate in the total Veteran population would require a national survey of all discharged military service personnel, which is beyond the Centers’ scope.  

In the interim, the longitudinal framework of VHA administrative and research databases allow examination of trends, that can be enhanced by targeted special surveys and these additional data made part of the MS Surveillance Registry.  

There remains a fundamental need to validate cases in our MS Cohort.  Validation of the technique and expansion of the use of the algorithm is necessary to verify cases retrospectively and prospectively.  We do not have disease subtype data or standard measures of disability, such as the EDSS at this time.  Plans are underway to capture this information in the future through Computerized Patient Record System (CPRS) enhancements that can be used nation wide.

A valuable addition to our economic estimates, for healthcare resource estimation and for case identification has been provided by the Pharmacy Benefits Management (PBM) databases.  However, these data require further examination and standardization to reach their full potential.  

Advancements in search strategies and case verification as well as improved data entry will refine the estimates of cases and improve our understanding of this special populations’ characteristics, needs and consumption of VHA healthcare resources. 

5.   References

1.
Ebers GC SA. Multiple Sclerosis. Vol a. Philadelphia: Davis Company; 1997.

2.
Ebers GC SA. Susceptibility: Genetics in multiple sclerosis. In: Paty DW EG, ed. Multiple Sclerosis. Vol b. Philadelphia: Davis Company; 1997:29-47.

3.
Kurtzke JF. Epidemiology of Multiple Sclerosis. In: Vinken PJ BG, Klawans HL, ed. Handbook of Clinical Neurology. Vol 47. Amsterdam: Elsevier; 1985:259-287.

4.
Kurtzke JF, Page WF. Epidemiology of multiple sclerosis in US veterans: VII. Risk factors for MS. Neurology. 1997;48(1):204-213.

5.
Boeije HR, Duijnstee MS, Grypdonck MH. Continuation of caregiving among partners who give total care to spouses with multiple sclerosis. Health Soc Care Community. May 2003;11(3):242-252.

6.
Hakim EA, Bakheit AM, Bryant TN, et al. The social impact of multiple sclerosis--a study of 305 patients and their relatives. Disabil Rehabil. Apr 15 2000;22(6):288-293.

7.
el-Serag HB, Kunik M, Richardson P, Rabeneck L. Psychiatric disorders among veterans with hepatitis C infection. Gastroenterology. Aug 2002;123(2):476-482.

8.
Kang HK, Mahan CM, Lee KY, Magee CA, Murphy FM. Illnesses among United States veterans of the Gulf War: a population-based survey of 30,000 veterans. J Occup Environ Med. May 2000;42(5):491-501.

9.
Wilson NJ, Kizer KW. The VA health care system: an unrecognized national safety net. Health Aff (Millwood). 1997;16(4):200-204.

10.
Yu W, Ravelo, A., Wagner, T.H., Phibbs C.S., Bhandari, A., Chen S., Barnett, P.G. Prevalence and Costs of Chronic Conditions in the VA Health Care System. Medical Care Research and Review. 2003;S60(3):146S.

11.
AHRQ Nationwide Inpatient Sample (NIS). Available at: http://www.ahrq.gov/data/hcup/hcupnis.htm.

12. 
VHA Vital Signs: VISN Data Page. Accessed November 2003. Available at: http://vaww.va.gov/vhaopp/enroll01/VitalSignsVISN/enrolvsvisn.htm

13.
Oddone EZ, Petersen LA, Weinberger M, Freedman J, Kressin NR., Contribution of the Veterans Health Administration in understanding racial disparities in access and utilization of health care: a spirit of inquiry, Med Care. 2002 Jan;40(1 Suppl):I3-13.

14.
Smith ME, Sheldon G, Klein RE, Feild T, Feitz R, Stockford D, Krumhaus S, Alpert C., Data and information requirements for determining veterans' access to health care, Med Care. 1996 Mar;34(3 Suppl):MS45-54.

15.
Bosanac EM, Parkinson RC, Hall DS, Geographic access to hospital care: a 30-minute travel time standard, Med Care. 1976 Jul;14(7):616-24.

16.
Aday LA, Andersen R: A framework for the study of access to medical care. Health Serv Res 1974;9:208-220.

17.
Aday LA, Andersen RM: Equity of access to medical care: a conceptual and empirical overview. Med Care 1981;19:4-27.

18.
Andersen, RM: Revisiting the Behavioral Model and Access to Medical CAre: Does It Matter?, J H & Sco Beh, 36, March 1995, 1-10.  

19.
Hornbrook MC, Hurtado AV, Johnson RE. Health care episodes: Definition, measurement and use.  Medical Care Review. 1985; 42 (2): 163-218. 

20.
Wingert TD, Kralewski JE, Lindquist TJ, Knutson DJ. Constructing episodes of care from encounter and claims data: Some methodological issues. Inquiry. 1995/1996; 32: 430-443. 

21. 
Schulman KA, Yabroff KR, Kong J, Gold KF, Rubenstein LE, Epstein AJ, Glick H., A claims data approach to defining an episode of care, Health Serv Res. 1999 Jun;34(2):603-21.

22.
MacDonald WI, Compston A, Edan G,  et al. Recommended diagnostic criteria for multiple sclerosis: guidelines from the international panel on the diagnosis of multiple sclerosis. Ann neurol.  2001 Jul;50(1):121-127.

23
Barnett PG. Determination of VA health care costs. Med Care Res Rev. 1999 Apr;37(4 Suppl Va):5S-168S. 

24
Barnett PG.   Research without billing data. Econometric estimation of patient-specific costs.  Med Care. 1997 Jun;35(6):553-63.

25
Chapko, MK, Ehreth, JL, & Hedrick, S, Methods of determining the cost of health care in the Department of Veterans Affairs Medial Centers and other non-priced settings. Evaluation of the Health Professions, 1991, 14 (3), 282-303.

26
Swindle, RW Beattie, MC & Barnett, PG, The quality of cost data: A caution from the Department of Veterans Affairs experience. Medical Care, 1996, 34  (3), MS83-MS90.



VHA MS Centers of Excellence Descriptive Report – Year 1 – Feb 27, 2004
Page 1 of 42

[image: image23.wmf]Select year 

to search in 

AAC and PBM

Does 

SSN have a match 

In Key File ?

reject

Keep record(s)

Yes

No

Repeat for 

all 5 years

(FY98 

–

FY02)

20 

files per

year

Select source 

Data 

–

CnP

, 

BIRLS, Enrollment

Does 

SSN have a match 

In Key File ?

reject

Keep record(s)

Yes

No

Repeat for 

all 3 data

sources

3 

files for 

MS

Identified Patients

(N=25,712)

Select year 

to search in 

AAC and PBM

Does 

SSN have a match 

In Key File ?

reject

Keep record(s)

Yes

No

Repeat for 

all 5 years

(FY98 

–

FY02)

20 

files per

year

Select source 

Data 

–

CnP

, 

BIRLS, Enrollment

Does 

SSN have a match 

In Key File ?

reject

Keep record(s)

Yes

No

Repeat for 

all 3 data

sources

3 

files for 

MS

Identified Patients

(N=25,712)

[image: image24.wmf]Service 

Connected 

for MS

(n=6,647)

Prescribed

MS

-

specific

Meds*

(n=5,583)

VHA MS Cohort

FY98 

–

FY02

N=25,712

* Beta Interferon 1a 

-

Avonex

,

Rebif

; 

Beta Interferon 1b 

–

Betaseron

; 

Glatiramer

Acetate 

–

Copaxone

Service 

Connected 

for MS

(n=6,647)

Prescribed

MS

-

specific

Meds*

(n=5,583)

VHA MS Cohort

FY98 

–

FY02

N=25,712

* Beta Interferon 1a 

-

Avonex

,

Rebif

; 

Beta Interferon 1b 

–

Betaseron

; 

Glatiramer

Acetate 

–

Copaxone

[image: image25.wmf]Distance to Parent Facility

(N = 25,712, extracted from VHA AAC databases as of 08/20/03)

15.9

11.7

29.6

10.6

3.5

1.0

1.3

26.4

0

5

10

15

20

25

30

35

4095

3003

7608

2732

893

254

340

6787

<= 5 mi

6-10 mi

11-50 mi

51-100 mi

101-150 mi

151-200 mi

200+ mi

missing

Percent (%)

