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M ultiple sclerosis (MS) is a chronic inflammatory neurologic 
disease requiring lifelong adjustments and coping skills. 
Because of the chronic, disabling, and potentially pro-

gressive nature of MS, programs that promote symptom management, 
medication adherence, and health-promoting lifestyle are crucial in 
the management of MS. Self-management programs among patients 
with MS have been largely directed at improving physical activity, fa-
tigue, or health-related quality of life (HRQOL).1-8

In 2007, a national pharmacy benefit management (PBM) compa-
ny implemented an MS disease therapy management (DTM) program 
that combines a disease self-management component and a medication 
therapy management component. The program is designed to improve 
patients’ knowledge of MS and treatment options, maximize therapeutic 
outcomes, promote self-management, and enhance HRQOL.

Eligible patients were identified on a weekly basis and were sent a 
DTM welcome packet. An outbound call was made to patients who re-
turned a patient availability form indicating their preferred day and time 
for the telephone consultation. During the initial consultation (month 
0), clinicians (registered nurse or pharmacist) used the INTERMED, a 
validated observer-rated instrument for assessing case complexity and 
healthcare needs using a biopsychosocial model,9-16 to stratify patients 
into the regular-intensity program (score, 0-20) or the high-intensity 
program (score, >21).

The DTM patients received telephone consultations, care plan 
mailings, and educational material mailings based on the predefined 
schedule for their level of intensity. For the regular-intensity program, 
consultations were conducted intermittently at enrollment (month 0), 
month 1, month 4, and month 6. For the high-intensity program, con-
sultations were conducted monthly throughout the 7-month program. 
The initial consultation typically lasted 40 to 60 minutes, and follow-up 
consultations lasted 20 to 30 minutes. During each consultation, the 
clinician assessed patient knowledge and health concerns and provided 
education on core topics (eAppendix, available at www.ajmc.com). 
Each clinician developed a personalized care plan that summarized the 

telephone consultation and sent it 
to the patient and to the prescriber 
of the injectable MS medication. 
Patients also received monthly edu-
cational mailings specific to MS for 
6 months.
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Objective: To examine the effect of a multiple 
sclerosis (MS) disease therapy management 
(DTM) program that incorporates a disease 
self-management component and a medication 
therapy management component within a struc-
tured 7-month program.

Study Design: Observational cohort study.

Methods: Pharmacy claims were evaluated over 
an 8-month follow-up period to calculate inject-
able MS medication adherence and persistence 
among 156 continuously eligible patients who 
completed the DTM program compared with 156 
patients in each of 2 propensity score–matched 
control groups (retail pharmacy patients and 
specialty pharmacy patients). For 283 patients 
completing the DTM program, the Short Form 12, 
Work Productivity Activity Impairment question-
naire, and MS relapses were assessed at month 0 
and at month 6.

Results: Injectable MS medication adherence 
was significantly higher for DTM patients com-
pared with retail pharmacy patients (0.92 vs 0.86,  
P <.001) and was similar for DTM patients and 
specialty pharmacy patients (0.92 vs 0.90, P = 
.23). The DTM patients demonstrated significantly 
greater persistence on therapy (220 days) com-
pared with the specialty pharmacy patients (188 
days) (P = .002) and the retail pharmacy patients 
(177 days) (P <.01). The Short Form 12 and Work 
Productivity Activity Impairment results did not 
significantly change from month 0 to month 6. 
Multiple sclerosis relapses were reported by 
14.0% of patients at month 0 and by 9.3% of pa-
tients at month 6 (P = .03). Ninety-seven percent 
of patients at month 6 reported that the DTM 
program was very helpful or somewhat helpful in 
enabling them to better manage their health.

Conclusions: An MS DTM program incorporating 
medication management resulted in increased 
adherence and persistence to injectable MS medi-
cations and decreased MS relapses. Quality of 
life and work productivity were not significantly 
changed. Patients reported improved ability to 
manage their health.

(Am J Manag Care. 2010;16(2):139-144)
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Methods
Program Evaluation

To evaluate the MS DTM program, data were obtained 
from the DTM program database and from electronic phar-
macy claims for patients participating in Medicare Advantage 
Prescription Drug Plan, prescription drug plan, or commercial 
health plans that use the PBM’s specialty pharmacy. Exemp-
tion certification was obtained from an external institutional 
review board.

There were 2 analysis populations, a claims data popula-
tion and a patient-reported population (patients enrolled in 
the DTM program who completed the month 0 and month 
6 consultations). Patients were eligible for the claims data 
population if they were enrolled in the DTM program and 
completed the month 0 and month 6 consultations, filled a 
prescription for an injectable MS medication at the PBM’s 
specialty pharmacy during the identification period (March 
through November 2007), and were continuously enrolled 
in the health plan for 4 months before (preperiod) and 8 
months after (postperiod) the identification date.

Two control groups (retail pharmacy patients and special-
ty pharmacy patients) were compared with the claims data 
population. Retail pharmacy patients were those who filled 
a prescription for an injectable MS medication at a retail 
pharmacy but who did not have any prescriptions for in-
jectable MS medications filled through the PBM’s specialty 
pharmacy. Specialty pharmacy patients were those who filled 
a prescription for an injectable MS medication at the PBM’s 
specialty pharmacy but who did not participate in the DTM 
program. Patients in both control groups had to be continu-
ously enrolled during the preperiod and the postperiod.

To be included in the control groups, a patient also had to 
be matched 1:1 with a patient in the DTM group. Matching 
was performed using the propensity score method.17 Logistic 
regression analysis was used to calculate a propensity score, 
which represents each patient’s likelihood of participating in 
the DTM program. Variables included in the propensity score 
were age, sex, health plan type, Chronic Disease Score18 during 
the preperiod, and index injectable MS medication. Variables 

that were unavailable in claims data such 
as type or duration of MS and duration of 
injectable MS medication use (unable to 
determine history before plan enrollment) 
were not included in the propensity score 
model. Patients in the retail pharmacy 
group were first matched to a patient in 
the DTM group, and then patients meet-
ing the criteria for the specialty pharmacy 
group were matched to each patient in this 

DTM and retail pharmacy–matched population.

Outcome Variables
The primary outcome was adherence to injectable MS 

medications for DTM patients versus retail pharmacy patients. 
Adherence to injectable MS medications was measured using 
the medication possession ratio (MPR), which was defined as 
the sum of days’ supply for all fills during the postperiod, di-
vided by the number of days of therapy between the first fill 
and the last fill during the postperiod plus the days’ supply for 
the last fill.

Additional medication utilization outcomes evaluated dur-
ing the postperiod among the claims data population included 
the following: duration of therapy (number of days of therapy 
between the first fill and the last fill plus the days’ supply for the 
last fill), medication persistence (number of days on therapy 
until a gap of >30 days), medication discontinuation (gap of 
>30 days past the end of supply date for the last filled prescrip-
tion and the end of the postperiod), medication switching 
(prescription fill of an injectable MS medication other than 
the index medication), and pharmacy ingredient costs.

Secondary outcome measures of changes in HRQOL, 
work productivity, and MS relapse rates from month 0 to 
month 6 were determined for the patient-reported popula-
tion. The HRQOL was measured using the Short Form 12 
(SF-12) (version 2; Quality Metric, Lincoln, RI), as the per-
formance of this instrument has been previously evaluated 
in patients with MS.19,20 Work productivity was measured us-
ing the Work Productivity and Activity Impairment (WPAI) 
questionnaire (general health version 2.0; Reilly Associates, 
New York, NY).21 Multiple sclerosis relapses were evaluated 
by asking the patient, “During the last month, have you had 
exacerbation(s) or relapse(s) of your MS that interfered with 
your daily life?”

Statistical Analysis
Data extraction and statistical analysis were performed 

using SAS (version 9.1; SAS Institute, Cary, NC). Compari-
sons were performed using t test for means and χ2 test for per-
centages. Multiple sclerosis relapse rates were evaluated using 

Take-Away Points
This study is the first to date to examine the effect of a multiple sclerosis (MS) disease 
therapy management (DTM) program that incorporates a disease self-management com-
ponent and a medication therapy management component.

n	 The MS DTM program increased adherence and persistence to injectable MS medica-
tions and decreased MS relapses.

n	 No improvement to health-related quality of life or work productivity was demon-
strated by the program.

n	 Patients indicated that the program was helpful in enabling them to better manage 
their health.
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cialty pharmacy, and retail pharmacy groups (n = 156 each) 
except for the geographic state distribution for the DTM and 
retail pharmacy groups (P <.001). These results are summa-
rized in Table 1.

During the postperiod, the DTM group had the highest 
medication adherence (MPR, 0.92), followed by the spe-
cialty pharmacy group (MPR, 0.90) and the retail pharmacy 
group (MPR, 0.86) (Table 2). Adherence to injectable MS 
medications was statistically significantly better in DTM 
patients versus retail pharmacy patients (P <.001). Com-
pared with the specialty pharmacy group or the retail phar-

McNemar test (patients who were unsure if they had a relapse 
were categorized as having had a relapse) and conditional lo-
gistic regression analysis (assigning a score of 0, 1, and 2 for no 
relapse, unsure if had relapse, and had relapse, respectively). 
All comparisons were 2-sided and were performed at a .05 
level of significance.

Results
Claims Data Population

Baseline characteristics were similar for the DTM, spe-

n Table 1. Baseline Characteristics for Matched Patients Among the Claims Data Population

P

 
 
Characteristic

 
DTM  

(n = 156)

Specialty  
Pharmacy  
(n = 156)

Retail  
Pharmacy  
(n = 156)

DTM vs  
Specialty  
Pharmacy

DTM vs  
Retail  

Pharmacy

Age, mean (SD), y 53.3 (10.2) 53.5 (10.1) 52.9 (10.5) .85 .73

Female sex, No. (%) 131 (84.0) 133 (85.3) 127 (81.4) .75 .55

Health plan type, No. (%)  .92 >.99

    Medicare Advantage Prescription Drug plan 47 (30.1) 50 (32.1) 47 (30.1)

    Prescription drug plan 63 (40.4) 60 (38.5) 63 (40.4)

    Commercial 46 (29.5) 46 (29.5) 46 (29.5)

Geographic state, No. (%) .68 <.001

    Arizona 7 (4.5) 16 (10.3) 17 (10.9)

    California 38 (24.4) 32 (20.5) 16 (10.3)

    Colorado 20 (12.8) 22 (14.1) 5 (3.2)

    Florida 7 (4.5) 6 (3.8) 10 (6.4)

    Indiana 7 (4.5) 6 (3.8) 4 (2.6)

    Missouri 5 (3.2) 3 (1.9) 2 (1.3)

    Nevada 5 (3.2) 2 (1.3) 2 (1.3)

    North Carolina 8 (5.1) 4 (2.6) 5 (3.2)

  O  hio 5 (3.2) 4 (2.6) 4 (2.6)

    Philadelphia 6 (3.8) 4 (2.6) 4 (2.6)

  T exas 6 (3.8) 6 (3.8) 7 (4.5)

    Washington 6 (3.8) 5 (3.2) 5 (3.2)

  O  ther 36 (23.1) 46 (29.5) 75 (48.1)

Chronic Disease Score during  
the preperiod, mean (SD)

2.30 (2.51) 2.51 (2.56) 1.88 (2.31) .48 .12

Index injectable MS medication, No. (%) >.99 .98

    Interferon beta-1a, intramuscular 45 (28.8) 46 (29.5) 46 (29.5)

    Interferon beta-1b 31 (19.9) 30 (19.2) 31 (19.9)

    Glatiramer acetate 51 (32.7) 50 (32.1) 48 (30.8)

    Interferon beta-1a, subcutaneous 29 (18.6) 30 (19.2) 31 (19.9)

Total pharmacy ingredient costs during 
the preperiod, mean (SD), $

5751 (2320) 5216 (3192) 5672 (3190) .09 .80

DTM indicates disease therapy management; MS, multiple sclerosis.
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macy group, the DTM group demonstrated a significantly 
longer duration of therapy, greater medication persistence, 
and a lower medication discontinuation rate. The improved 
medication utilization patterns demonstrated by the DTM 
group resulted in significantly higher pharmacy ingredient 
costs.

Patient-Reported Population
Among the patient-reported population (n = 283), 68.9% 

of patients reported having the relapsing-remitting form of 
MS. The mean (SD) duration of MS was 11.7 (8.8) years, and 
80.6% patients were not working outside of the home.

At month 0, the mean (SD) SF-12 physical and mental 
component scores were 37.7 (10.1) and 48.4 (10.4), respec-
tively; at month 6, the scores were 37.9 (10.0) and 49.9 (11.1), 
respectively, which were not significantly changed. The mean 
(SD) work productivity loss on the WPAI for patients work-
ing outside of the home was 17.3% (26.4%) at month 0 and 
was similar at 20.4% (25.5%) at month 6. Multiple sclerosis 
relapses were reported by 14.0% of patients at month 0 and by 
9.3% of patients at month 6 (P = .03).

Ninety-seven percent of patients at month 6 reported that 
the program was very helpful or somewhat helpful when they 
were asked, “Overall, how helpful was the program in better 
managing your health?” The program was rated as very good 
or excellent by 91.5% of patients.

Discussion
An MS DTM program focusing on medication manage-

ment was successful in improving adherence and persistence 
to injectable MS medications. The percentage of DTM pa-
tients reporting an MS relapse decreased by 33.6% from 
month 0 to month 6. The SF-12 and WPAI results did not 
change significantly from month 0 to month 6. Most DTM 
patients indicated that the program was helpful in enabling 
them to better manage their health.

Previous studies have shown that approximately 80% of 
patients with MS adhere 80% of the time to injectable MS 
therapy for 6 months22 and that 60% to 76% of patients with 
MS adhere to therapy for 2 to 5 years.23 However, 43% of 
patients initiating therapy become nonpersistent within 14 

n Table 2. Medication Utilization and Costs During the Postperiod Among the Claims Data Population

 P

Variable
DTM  

(n = 156)

Specialty 
Pharmacy  
(n = 156)

Retail  
Pharmacy  
(n = 156)

DTM vs 
Specialty 
Pharmacy

DTM vs  
Retail 

Pharmacy

Adherence to injectable MS medications, mean (SD)

    MPR for index injectable MS medication 0.93 (0.13) 0.91 (0.16) 0.86 (0.18) .28 <.001

    MPR for therapeutic class of injectable MS medications 0.92 (0.13) 0.90 (0.16) 0.86 (0.18) .23 <.001

Duration of therapy and medication persistence,  
mean (SD), d

    Duration of index injectable MS therapy 233.8 (35.2) 209.2 (66.1) 203.1 (70.8) <.001 <.001

    Duration of any injectable MS therapy 238.4 (21.0) 213.3 (63.1) 204.2 (70.5) <.001 <.001

    Persistence on index injectable  
    MS medication

219.8 (80.3) 187.7 (98.2) 176.5 (92.0) .002 <.001

No. of medication fills, mean (SD)

    Index injectable MS medication 6.2 (2.7) 5.1 (2.9) 6.4 (3.5) <.001 .56

    Any injectable MS medications 6.3 (2.6) 5.2 (2.9) 6.5 (3.5) <.001 .71

Medication discontinuation and medication  
switch rates, No. (%)

    Discontinuation of index injectable MS medication 16 (10.3) 39 (25.0) 46 (29.5) <.001 <.001

    Discontinuation of injectable MS medications 12 (7.7) 34 (21.8) 44 (28.2) <.001 <.001

    Switch from index injectable MS medication to another  
    injectable MS medication

3 (1.9) 5 (3.2) 2 (1.3) .47 .65

Pharmacy ingredient costs, mean (SD), $

    Injectable MS medications 14,391 (3087) 12,539 (4953) 11,417 (5186) <.001 <.001

    All medications 16,714 (4163) 15,650 (6058) 14,218 (6883) .07 <.001

 DTM indicates disease therapy management; MPR, medication possession ratio; MS, multiple sclerosis.
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months.24 Problems with injections, perceived lack of ef-
ficacy, and adverse events are considered major barriers to 
sustained adherence among patients with MS.23 The higher 
medication adherence and persistence rates observed with 
our MS DTM program may indicate a positive influence of 
the program on patients’ behavior.

Considering that previous research evaluating the effect of 
injectable MS medications on HRQOL has had varying re-
sults,25-29 it is not surprising that patients described herein who 
participated in the program did not experience improvements 
on the SF-12. In the present study, patients were not neces-
sarily new to therapy, which may have reduced the ability to 
demonstrate a change in HRQOL among patients participat-
ing in the program. Because of a lack of published information 
on the WPAI in patients with MS, it is possible that the WPAI 
is not sensitive enough to detect changes in work productivity 
that may have occurred as the result of increased adherence 
to injectable MS medication therapy. Because only 19.4% of 
study patients worked outside of the home, the WPAI results 
are further complicated by the small sample size.

With previously published findings indicating that in-
sured patients with MS incur 2 to 3 times more expense 
than average insured patients,30 managed care organizations 
may be interested in clinical programs that reduce additional 
medical expenditures incurred by patients with MS. Based 
on a 33.6% reduction in patients experiencing an MS re-
lapse, a DTM intervention targeting 283 patients would be 
estimated to result in 13.3 fewer patients with an MS re-
lapse. Using the mean cost of an MS relapse of $13,026 from 
a previous study,31 the MS DTM intervention can be esti-
mated to avoid $173,246 in relapse costs (about $612 per 
participating patient).

Although variables available in pharmacy claims were in-
cluded in the propensity score–matching process to control 
for potential differences between groups, we were unable to 
match on additional clinical variables such as type and dura-
tion of MS that are unobservable in the pharmacy claims da-
tabase. The consequence of this potential bias is unknown.

Because the DTM group consisted of patients who par-
ticipated in and completed the DTM program, there was a 
potential selection bias favoring the more compliant patients 
to be included in this group. Because this potential limita-
tion is inherent to all clinical programs that require patient 
participation, managed care organizations have a role in pro-
moting and encouraging patient participation in their clini-
cal programs by increasing patient understanding of the value 
that such programs can provide.

Furthermore, because patient-reported data were unavail-
able for patients in the specialty pharmacy and retail pharma-
cy groups, patient-reported data for the DTM group had to be 

evaluated with a preperiod versus postperiod design, which is 
not ideal in a progressively disabling condition such as MS. 
In addition, more accurate measures of MS relapse rates and 
health plan costs would have been yielded if medical claims 
data had been available.

In conclusion, an MS DTM program focusing on medi-
cation management resulted in increased adherence and 
persistence to injectable MS medications and decreased MS 
relapses, but there were no significant changes in HRQOL or 
work productivity. Patients indicated that the program was 
helpful in enabling them to better manage their health.
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