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Abstract—The Veterans Health Administration (VHA) is the
largest integrated healthcare system in the world and provides
care to approximately 20,000 multiple sclerosis (MS) patients.
Here, we report that these MS patients are disproportionately
more likely to be older, male, unemployed, and disabled with
lower levels of education and financial resources when com-
pared to veterans not receiving care within the VHA or to non-
veteran MS patients. When comparing the VHA MS patients to
a cohort of nonveteran MS patients matched for age, sex, and
disability, we found that veterans receiving care within the
VHA were equally likely to have received care from a neurolo-
gist and more likely to have received care from rehabilitation
specialists and primary care physicians than nonveterans. Sim-
ilarly, veterans in the VHA were more likely to receive therapy
with certain symptomatic medications but were less likely to
be treated with disease-modifying agents for MS (DMAMS)
than nonveterans. When treated with DMAMS, they are more
likely to be treated with Avonex and significantly less likely to
receive treatment with Copaxone or Novantrone.
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INTRODUCTION

Multiple sclerosis (MS), one of the most common
disabling diseases of young adults, is an inflammatory
demyelinating disorder of the central nervous system
with an estimated prevalence of about 250,000 to
350,000 patients in the United States (U.S.) (1,2). First
symptoms of the disease usually appear at the young
adult age, but the disease may also become evident later
in life. The course of MS is highly variable and makes
studies of etiology and possible mechanisms of treatment
challenging. For most patients, MS starts with a relaps-
ing-remitting pattern with episodic exacerbations of neu-
rological dysfunction, which remit completely or
partially. Over the years, for most patients, the disease
develops into the secondary progressive form with accu-
mulated disability (1,3,4).

The cause of MS is unclear, but it is currently believed
that an environmental trigger initiates the disease in genet-
ically susceptible hosts (5). Although the etiology of MS is
unclear, epidemiological studies have identified the demo-
graphic characteristics that increase the risk for developing
MS to be female gender, Caucasian race, relatively high
socioeconomic status, and geographic location (1,5).
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There are Food and Drug Administration (FDA)-
approved disease-modifying agents for MS (DMAMS),
which the National Multiple Sclerosis Society recom-
mends that patients start as early in the disease course as
possible (6,7). However, at best, these are partially effec-
tive therapies and very expensive. Therefore, the type of
healthcare insurance carried by patients may impact their
treatment patterns (8). MS remains progressive in the
majority of patients, generally resulting in chronic symp-
toms and disability, which also require medical interven-
tion (3,4). Recent estimates of disease-associated costs
place the average direct and indirect health-related costs
per MS patient per year at $35,000 (9–11). For a large
healthcare system, such as the VHA, that may provide
care for up to 20,000 MS patients, the direct healthcare
costs for MS patients can be quite significant.

In this paper, using data from the NARCOMS (North
American Research Committee on MS) Patient Registry,
we compare the demographic characteristics and treat-
ment of those veteran MS patients who receive their
healthcare from the VHA to that of veterans not in the
VHA and nonveterans.

NARCOMS PATIENT REGISTRY

The NARCOMS Patient Registry, a project of the
Consortium of MS Centers in collaboration with Yale
University, is a long-term study initiated at the end of
1996 to promote and facilitate clinical and epidemiologi-
cal research in MS (12). The Registry, with more than
20,000 participants, provides us with a unique opportu-
nity to study MS patient characteristics and treatment
patterns in a large sample. We have used this database to
investigate the demographics and current treatment pat-
terns among U.S. patients in contrast to U.S. veterans
diagnosed with MS receiving care in the VHA (13).

Participation in the Registry is patient-driven.
Patients are recruited through various sources, including
an “800” phone number, the Registry web site, MS cen-
ters, various publications, lectures, support groups, and
direct mailings. Registry participants receive a quarterly
publication with research articles on current issues in MS
and information on recruiting for clinical trials (14).

A group of Registry patients is veterans from the
U.S. Armed Forces who receive their care from the U.S.
VHA (4). This is a unique healthcare delivery system in
the United States, and it resembles nationalized health-

care systems such as that of Canada. The VHA offers
comprehensive healthcare to eligible veterans for their
medical needs and prescriptions, as well as preventive
care (15).

With the help of the Eastern Paralyzed Veterans
Association (EPVA) and Paralyzed Veterans of America
(PVA), the NARCOMS Patient Registry conducted a
concentrated recruitment of veterans with MS in 1998.
As a result, over 4,000 veterans registered. Thus, this
database is in a unique position to do a comparison study
between veterans and nonveterans in terms of demo-
graphic characteristics, MS characteristics, and treatment
patterns.

DATA COLLECTION

As patients enrolled in the Registry, we collected
data with the use of mailed questionnaires and a secure
web site on the Internet. The prerequisite for participation
is diagnosis with MS. We collected data on demographic
information, healthcare insurance, MS-related medical
history, DMAMS, symptomatic therapies, and healthcare
services used. We also collected disability and handicap
data using validated patient-driven instruments. Two dis-
ability and handicap scales were used. The PDDS
(Patient-Determined Disease Steps) is an eight-level
scale (0 = normal to 8 = bedridden) that measures disabil-
ity and correlates highly with EDSS (Expanded Disabil-
ity Status Scale) (Spearman correlation = 0.93) (16). Like
the EDSS, the PDDS is heavily influenced by gait (17).
The Performance Scales reflect disability in eight
domains of functions: mobility, hand function, fatigue,
vision, cognitive, sensory, bladder function, and spastic-
ity (16). Patients rate their disability in each of these
functions on a scale of 0 (normal) to 5 (total disability).
Time sensitive data are updated every 6 months for the
majority of the registrants, and new questions are added
specific to a hypothesis being tested.

Patients were assigned a disease type according to
their responses to a set of questions regarding the pres-
ence of relapses at any time in the course of their disease
and their disability over the previous year. Patients with
relapsing-stable MS are those who report a relapse at
some time in the course of their disease, but who also
report that their disability is the same as or better than
1 year before the time of completing the questionnaire.
The relapsing-worsening category includes patients who
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have experienced a relapse and indicate that their symp-
toms have worsened within the last year. This category
may include patients with secondary progressive MS as
well as relapsing patients who are accumulating disabil-
ity because of the relapses. The category of primary pro-
gressive MS includes patients who have never
experienced a relapse at any time in their disease course.

MS PATIENT CHARACTERISTICS

There were 4,257 Registry participants with MS who
were honorably discharged from the U.S. military and
qualified as veterans. The VHA group consists of 2,150
veterans who receive healthcare from the VHA. The non-
VHA group includes 2,107 veterans who do not receive
their healthcare from the VHA. The nonveteran group
(n = 16,119) contains all other registrants. The data report-
ed here were collected and updated as of September 2001.

MATCHED GROUPS COMPARISON

As demonstrated in the next section, veterans with
MS differ substantially from the normal demographics of
large groups of MS patients. Since duration of disease,
age, gender, and relapse rate correlate significantly with
outcome from the standpoint of disability, direct compar-
ison of treatment patterns in these disparate groups would
be relatively uninformative (18). Therefore, to compare
the treatment patterns between VHA veteran and nonvet-
eran MS patients, we matched each VHA veteran with a
nonveteran according to age, gender, and disability using
the PDDS scale. This yielded comparable groups of sig-
nificant size for studying treatment patterns (n = 1,704
per group).

STATISTICAL ANALYSIS

Analyses were done with the use of the SAS statisti-
cal package version 8 (SAS Institute, Inc., Cary, NC).
We present descriptive analyses and evaluate group dif-
ferences by using the chi-square test or the Fisher exact
test for the unmatched group. For the matched group,
we used McNamer’s test. For contrasts of dimensional
variables, the Student t-test and the Wilcoxon rank-sum
test were used for the unmatched groups. For the

matched groups, paired t-tests were used. Bonferroni
method was used to adjust the p values when doing mul-
tiple comparison tests.

RESULTS

Demographic Comparisons
The demographic characteristics of participants in

the NARCOMS Patient Registry are very similar to those
identified in the “Portrait of Multiple Sclerosis,” pub-
lished by the National Multiple Sclerosis Society in 1989
(19). Overall, the Registry data agree with the generally
accepted MS patient characteristics: 77 percent are
female, 94 percent are Caucasian, and 37 percent are
classified as disabled. Average age at time of first symp-
tom onset is 29, and average disease duration from symp-
tom onset is 18 years. Forty-nine percent are categorized
as relapsing-stable MS, 36 percent relapsing-worsening
MS, and 10 percent primary progressive MS. Twenty
percent of patients report having blood relatives with MS
(1,5).

Veteran MS patients in the VHA were compared to
veterans not in the VHA and to the rest of the patients in
the NARCOMS Registry (Table 1). The 3:1 female-to-
male ratio normally seen in MS is reversed in the veteran
population, particularly among veterans in the VHA (1).
The mean age of VHA veterans and non-VHA services
(53 and 52 years, respectively) is significantly higher
than the rest of the MS population (46 years, p < 0.0001).
There is a significant difference in duration of the disease
among veterans in VHA, non-VHA veterans, and the rest
of MS patients (18, 14, and 11 years, respectively; p <
0.0001). Of veterans using the VHA, 14 percent are
employed as compared to 32 percent of veterans in the
non-VHA group and 38 percent of the rest of the MS
population (p < 0.0001). A higher proportion of VHA
patients report a yearly income below $30,000
(43 percent) than in the non-VHA veteran (35 percent)
and nonveteran patients (34 percent) (p < 0.0001).

As expected, a higher proportion of VHA patients
reports relapsing-worsening disease (42 percent) as
compared to all other patients (36 percent). The percent
of patients reporting primary progressive MS is higher
in both veteran cohorts, which is not unexpected in that
this form of MS is more common in men (18,20,21).
Similarly, a lower number of patients in the VHA group
reported having a relapse in the past year (65 percent)
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as compared to the rest of MS population (69 percent)
(p < 0.05), which is consistent with the older mean age
of the veterans group (18).

As seen in Table 2, disability, in general, is signifi-
cantly higher in veterans than in the nonveterans. The
mean PDDS in the VHA veterans is 5.0, whereas it is

Table 1.
Characteristics of veterans in and out of VA system and nonveteran MS patients in the NARCOMS Registry. (Less than 2% of patients have
missing information in most categories, unless noted otherwise.)

Characteristics VHA Veterans
(n = 2,150)

Non-VHA Veterans*

(n = 2,107)
Nonveterans†

(n = 16,119)

Mean age (±SD), y 53 (±11) 52 (±11)†† 46 (±10)¶

% Male 85 66¶ 17¶

Mean duration of disease (±SD), y 18 (±12) 14 (±11)¶ 11 (±9)¶

% Education: associate’s degree & lower 67 61¶ 61¶

% Income ≤ $30,000 43 35¶ 34¶

% Employed outside home 14 32¶ 38¶

Disease Course‡

% Relapsing-stable 39 43‡‡ 49¶

% Relapsing-worsening 42 36¶ 36¶

% Primary progressive 12 15†† 10††

% Ever had a relapse 80 78†† 85**

% Relapse in past year§ 65 63‡‡ 69††

* Comparison between veterans in VHA and veterans not in VHA.
† Comparison between veterans in VHA and nonveterans.
‡ Approximately 6% in each cohort are unsure.
§ Denominator is the number of patients whoever had relapse.

 ¶ Significant at p < 0.0001 (Bonferroni adjusted).
** Significant at p < 0.01 (Bonferroni adjusted).
†† Significant at p < 0.05 (Bonferroni adjusted).
‡‡ Not significant at p < 0.05 (Bonferroni adjusted).

Table 2.
Mean handicap and disability scores of veterans in and out of VHA and nonveteran MS patients (±SD).

Disability and Handicap Scales VHA Veterans
(n = 2,150)

Non-VHA Veterans*

(n = 2,107)
Nonveterans†

(n = 16,119)

PDDS 5.0 (±2.1) 4.0 (±2.3)§ 3.6 (±2.3)§

Performance Scales score‡ 2.4 (±1.0) 1.9 (±0.9)§ 1.8 (±0.9)§

Performance Scale Subscores

Cognition 2.0 (±1.4) 1.6 (±1.3)§ 1.6 (±1.3)§

Hand function 2.5 (±1.6) 1.9 (±1.5)§ 1.7 (±1.4)§

Vision 1.9 (±1.4) 1.4 (±1.3)§ 1.4 (±1.2)§

Spasticity 2.5 (±1.5) 2.0 (±1.4)§ 1.9 (±1.4)§

Fatigue 3.2 (±1.3) 2.8 (±1.4)§ 2.7 (±1.4)§

Pain (not tremor) 2.1 (±1.5) 1.6 (±1.4)§ 1.7 (±1.4)§

Depression 1.5 (±1.3) 1.2 (±1.1)§ 1.3 (±1.2)§

Bladder 2.6 (±1.5) 2.0 (±1.4)§ 1.9 (±1.4)§

* Comparison between veterans in VHA system and veterans not in VHA system.
† Comparison between veterans in VHA system and nonveterans.
‡ Mean and standard deviation of performance scale score taken from the average performance score (i.e., cognition → bladder) of each subject within a cohort.
§ Significant at p < 0.0001.
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only 4.0 in non-VHA veterans and 3.6 in nonveteran MS

patients (p < 0.0001). Comparison of the PDDS, even
when correcting for age, indicates a significantly higher
level of disability in veterans in general and in veterans
receiving healthcare within the VHA in particular (data
not shown). Similarly, VHA veterans report higher levels
of handicap on all performance scale subscores as com-
pared to non-VHA veterans and nonveterans (p < 0.0001).
There is a trend for slightly higher handicap and disability
scores in non-VHA veterans as compared to nonveterans,

which is consistent with the slightly older age and male
gender of this group (18).

Patterns of Symptomatic Medication Use
Table 3 demonstrates patterns of use of selected

classes of symptomatic therapies for MS patients in each
group that are reporting moderate to total handicap  on
the performance scale subscores for fatigue, spasticity,
bladder dysfunction, or depression. The overall use of
medications for fatigue is slightly lower in VHA veterans
(23.8 percent) than in non-VHA veterans (25 percent)

Table 3.
Current use of symptomatic drugs by MS patients in Registry (%).

Selected Symptomatic Drugs VHA Veterans
(n = 2,150)

Non-VHA Veterans*

(n = 2,107)
Nonveterans†

(n = 16,119)

Total number of patients with fatigue‡

Medications used for fatigue
Symmetrel
Cylert
Ritalin
Provigil
Dexedrine

n = 1572
23.8
18.6
2.5
3.0
2.7
0.4

n = 1285
25.0
12.9§

5.3¶

2.6
7.2§

0.2

n = 9300
26.7††

14.8¶

4.7¶

3.0
7.8§

0.5

Total number of patients with spasticity‡

Medications used for spasticity
Lioresal
Valium
Neurontin
Elavil
Zanaflex
Klonopin
Botox

n = 1075
69.5
50.7
18.3
12.6
12.0
12.3
9.9
0.5

n = 771
64.7
42.0¶

11.4§

14.5
8.3††

19.3¶

8.8
0.5

n = 5203
66.3
41.3§

12.5§

15.1
10.2
19.4§

9.4
0.5

Total number of patients reporting bladder problems‡

Medications used for bladder dysfunction
Ditropan
Ditropan XR
DDAVP (Desmopressin)
Detrol
Macrodantin
Levsinex

n = 1053
32.3
26.0
1.7
0.9
5.0
3.6
1.1

n = 745
25.5**

17.3§

3.6††

0.8
6.7
2.0
1.5

n = 5008
34.1
23.1
5.8§

1.4
9.3§

3.1
1.4

Total number of depressed patients‡

Drugs used for depression
Prozac
Paxil
Zoloft
Effexor

n = 322
38.8
15.2
6.5

18.9
1.6

n = 227
37.4
14.5
7.5

15.0
3.5

n = 1766
42.6
17.8
6.5

16.9
4.6††

Total number of patients with pain‡

Drugs used for pain
Tegretol
Dilantin

n = 588
14.1
11.6
—

n = 414
8.5††

7.5
—

n = 3199
8.5§

6.9§

—
*  Comparison between veterans in VHA system and veterans not in VHA system.
†  Comparison between veterans in VHA system and nonveterans.
‡  Includes only patients who report moderate to total disability in fatigue, spasticity, depression, bladder/bowel, or pain.
§  Significant at p < 0.0001 (Bonferroni adjusted).
¶  Significant at p < 0.001 (Bonferroni adjusted).
** Significant at p < 0.01 (Bonferroni adjusted).
†† Significant at p < 0.05 (Bonferroni adjusted).
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and nonveterans (26.7 percent) (p < 0.05), even  though
veterans overall report significantly higher levels of
fatigue (as seen in Table 2). The use of specific  antifa-
tigue agents varies substantially between the VHA popu-
lation and the non-VHA population of MS patients.  In
particular, modafinil (Provigil) is used at a low rate
within the VHA population (2.7 percent), as compared to
non-VHA MS patients (>7 percent) despite a recent
approval for this agent by the FDA for an MS indication
(p < 0.0001). The percent of VHA veterans and nonveter-
ans on medication for spasticity, bladder dysfunction, and
depression are similar. Curiously, non-VHA veterans
(25.5 percent) report a substantially lower use of bladder
medications when controlled for symptom severity than
VHA veterans (32.3 percent) (p < 0.01).

Despite similar overall use of symptomatic medica-
tions in the symptom categories of spasticity, bladder
dysfunction, and depression, there are differences in the
patterns of use of specific agents. For example, newer
medications such as Zanaflex, Ditropan XR, Detrol, and
Effexor are significantly less likely to be used by VHA
veterans with MS than non-VHA MS patients (p < 0.05
to 0.0001).

Comparison of Matched Veterans and Nonveterans
To allow us more accurately to explore issues related

to treatment patterns between nonveterans and veterans
receiving care within the VHA, we did an analysis
matching for age, gender, and disability. The results of
this match are demonstrated in Table 4. Although some
statistically significant differences remain between the

two groups, the magnitude of these differences is small.
Since currently available DMAMS (disease-modifying
agents for MS) are approved, in general, only for patients
with relapsing forms of MS, our matched cohorts should
be biased toward the VHA veteran population. This is
because our matched group exhibits a slightly higher per-
centage of VHA veterans reporting a relapse in the past
year (55 percent) as compared to nonveterans (51 per-
cent) (p < 0.046). The magnitude of this difference is also
small. Therefore, we believe the two groups provide a
reasonable basis for investigating treatment patterns in
veterans receiving care from the VHA as compared to
nonveterans receiving care outside of the system.

Figure 1 demonstrates that veterans with MS in the
VHA receive care from neurologists at levels similar to
nonveteran MS patients when MS-specialized neurolo-
gists and nonspecialized neurologists are combined. Use
of neurologists who are recognized as MS specialists by
VHA veterans is lower (67 percent) than use of such
specialists by nonveterans (76 percent) (p < 0.0001).
The use of rehabilitation specialists (physiatrists, physi-
cal therapists, and occupational therapists) is substan-
tially higher by veterans in the VHA (30 percent) than
nonveteran MS patients (21 percent) (p < 0.0001). VHA
veterans with MS are more likely to have received care
from nurse clinicians (39 versus 20 percent) and primary
care providers (57 versus 49 percent) within the last year
than MS patients who received care in the private sector
(p < 0.0001). Of interest, both groups had equal access
(12 percent) to visiting nurses providing services within
the home environment (p < 0.8882). 

Table 4.
Comparison analysis between veterans in VHA and nonveteran MS patients matched by age (within 5 years), gender, and disability score
(PDDS). Less than 2% of patients have missing information in all categories (except age at first onset of symptoms, which have 6% missing
information).

Disease Characteristics Veterans in VHA
(n = 1,704)

Nonveterans
(n = 1,704) p value

% Disease course — — 0.005

Relapsing-stable 41 38 —

Relapsing-worsening 42 39 —

Primary progressive 9 13 —

Unsure 8 8 —

% Relapse in past year 55 51 0.046

Mean age of diagnosis (±SD), y 36 (±9) 38 (±9) <0.0001

Mean age at first onset of symptoms (±SD), y 29 (±9) 31 (±10) <0.0001

Mean duration of disease (±SD), y 16 (±10) 14 (±9) <0.0001

Mean performance scale score (±SD)* 2.3 (±1.0) 2.0 (±1.0) <0.0001
* Mean and standard deviation of performance scale score taken from average performance score (i.e., cognition → bladder) of each subject within a group.
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To explore patterns of medication use, we investi-
gated the use of alternative therapies by MS patients.
Figure 2 reveals that only a minority of MS patients in
either group uses over-the-counter alternative therapies
regularly (<23 percent). There was no significant differ-
ence in use of alternative therapies by VHA veterans and
nonveterans with relapsing forms of MS (p > 0.15). But
VHA veterans with primary progressive MS were only
half as likely (12 percent) to use alternative therapies as
nonveterans MS patients with primary progressive MS
(22 percent) (p < 0.0076).

Between 65 and 80 percent of MS patients in both
groups of our study uses symptomatic medications for
their MS symptoms. Relapsing-stable VHA veterans are
slightly more likely to be treated with prescription medi-
cations for symptom management in MS than matched
relapsing-stable MS patients receiving care in the private
sector (p = 0.0133) (Figure 3). There were no differences
in the overall use of symptomatic therapies between
VHA veterans and nonveterans in the matched groups

with relapsing-worsening or primary progressive patterns
of MS (p = 0.0526 and p = 0.2354, respectively).

However, the use of DMAMS by VHA veterans with
relapsing-stable MS (40 percent) is significantly lower
than for nonveteran MS patients with relapsing-stable
MS (56 percent) (p < 0.0001) (Figure 4). This is true
whether one is considering the FDA-approved therapies,
such as interferon β 1a (Avonex), interferon β 1b (Beta-
seron), glatiramer acetate (Copaxone), and mitoxantrone
(Novantrone), or non-FDA-approved immunosuppres-
sive therapies, including azathioprine, methotrexate, cor-
ticosteroids, cyclophosphamide, and cladribine (data not
shown). The one exception to this is the use of interfer-
ons and/or glatiramer acetate in primary progressive MS.
Here, approximately 28 percent of both patient groups
(p = 0.8912) are taking one of these medications despite
that little to no data currently support their use in this
patient population.

Table 5 presents a breakdown of use of each FDA-
approved DMAMS. It indicates that of those patients
treated with DMAMS, the pattern of use of individual

Figure 1.
Use of healthcare providers by veterans in VHA and nonveterans (matched by age, gender, and PDDS scores).
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agents is substantially different between veterans with MS
and nonveterans. In particular, VHA veterans with MS are
substantially more likely to be treated with Avonex.
Among relapsing-stable VHA veterans, 54.2 percent use
Avonex, whereas 48.5 percent of relapsing-worsening and
60.5 percent of primary progressive use Avonex. This
compares to 41.7 percent of relapsing-stable, 38.3 percent
of relapsing-worsening, and 30.8 percent of primary pro-
gressive nonveteran MS patients (p < 0.008, p < 0.036,
and p < 0.009, respectively). VHA veterans with MS are
less likely to be treated with glatiramer acetate or
mitoxantrone.

DISCUSSION

Despite our database having certain selection biases,
we believe it is appropriate for use in this study since
both the veteran and nonveteran MS patient populations
were recruited with the use of similar strategies. In addi-
tion, the demographics of the non-VHA cohort are very

similar to those described by several other authors
(1,5,19). Finally, important disease characteristics, such
as the percentage of patients reporting primary progres-
sive MS, are very close to the expected percentages
reported in population-based studies (20,21). These char-
acteristics, and because the cohorts are quite large, sup-
port the use of the NARCOMS Patient Registry as a tool
to explore treatment practices of different segments of
the American MS patient population.

The observation that veterans receiving care within
the VHA, on average, are more disabled in all measured
areas than either veterans receiving care in the private
sector or nonveterans is not surprising given the criteria
used for services within the VHA. VHA veterans with
MS are older and more likely to be male than nonveteran
MS patients or even non-VHA veterans with MS, both of
which are major risk factors for disability (1,18). What is
surprising is that even when comparing groups matched
for age, gender, and disease duration, the VHA veterans
with MS appear to have a more aggressive form of MS
on average than nonveteran MS patients (data not

Figure 2.
Current use of alternative therapies among veterans in VHA system and nonveterans (matched on age, gender, and PDSS scores) by type of MS.
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shown). The fact that the VHA MS patient population is
characterized by older males who exhibit below-average
levels of income and education, but have high levels of
disability, has serious implications for their health-related
costs.

The perception that the majority of VHA veterans
with MS are in the nonrelapsing secondary progressive-
phase of MS is not supported by our data. Indeed, from
the standpoint of relapses, VHA veterans with MS are
just as active as the non-VHA veteran and nonveteran
MS patient populations. However, the percentage of
patients who are in the relapsing-stable MS category is
lower in the VHA population. This may be because the
VHA MS patient population exhibits two risk factors for
secondary progressive MS, namely male sex and older
mean age (1,5,18).

Using matched groups to explore patterns of care of
VHA MS patients versus nonveteran MS patients does
demonstrate several significant differences. Although
their access to neurologists appears to be comparable to
the private sector, they are somewhat less likely to be
seen in specialty clinics where they would have access to

experimental therapies and subspecialty neurology ser-
vices. VHA veterans are significantly more likely to
receive care from primary care providers and rehabilita-
tion specialists. Overall, their access to healthcare pro-
viders appears to be at least comparable to and possibly
superior to that of the average MS patient receiving care
in the private sector.

However, the data also suggest significant differ-
ences exist in treatment patterns between the groups.
Although veterans are more likely to receive symptom-
atic and rehabilitation therapies, they are less likely to
receive DMAMS, even when matched for age, gender,
and disability. However, the trend in our data suggests
this gap may be narrowing (data not shown).

The pattern of use of DMAMS is more heavily
biased toward Avonex than is seen in the private sector.
The reason for this is unclear, but this may be a signifi-
cant issue as recent studies have demonstrated superior
efficacy of the higher dose formulations of interferons
(22–24). The substantially lower use of Copaxone and
Novantrone by VHA neurologists may reflect the slower
penetration of these newer agents into the practice

Figure 3.
Current use of symptomatic treatment among veterans in VHA and nonveterans (matched on age, gender, and PDDS score) by types of MS.
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patterns of the VHA physicians (25–27). Since our data
demonstrate the vast majority of prescriptions for
DMAMS are written by neurologists (data not shown),
one can speculate that the differences in the patterns of
prescription are due to differences in educational
opportunities between VHA and non-VHA neurologists.
This deserves further investigation.

CONCLUSIONS

Veterans receiving care within the VHA appear to
have superior access to primary care physicians and reha-
bilitation specialists. As expected in large centralized
healthcare service organizations, the penetration of new
therapies is somewhat slower than seen in the private sec-

tor. Although there is a gap in DMAMS treatment for
veterans in the VHA, our data suggest this gap is narrow-
ing. Nevertheless, there are significant variations in prac-
tice in the use of DMAMS between the VHA
neurologists and non-VHA neurologists. We did not
investigate the reasons for these differences in treatment
practice, but suggest they deserve further investigation.
In addition, some treatment patterns both in the VHA and
in the private sector do not appear to be rational given
studies and consensus guidelines for use of DMAMS (7).
With its centralized information, the VHA management
systems appear to have a significant opportunity to
improve quality and cost efficiency of care provided to
MS patients that could be used as a model by other
healthcare systems providing care to MS patients.

Figure 4.
Current use of Avonex, Betaseron, Copaxone, and/or Novantrone (DMAMS) therapy.
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In conclusion, the VHA provides care to a cohort of
MS patients who exhibit higher levels of disability and
handicap than non-VHA veterans and nonveterans
receiving care in the private sector. Since healthcare costs
are directly related to levels of disability and handicap in
MS patients, the VHA bears a disproportionately large
share of the cost of this patient population as compared to
the private sector.
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