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H ealthcare costs in the united states have been growing fas
ter than the overall rate of inflation.1 as policy makers and 
insurers search for ways to control cost growth, they have 

frequently turned toward costsharing. In particular, increasing cost
sharing for prescription drugs is often proposed as a costcontainment 
mechanism.24

the rationale for this approach is 2fold: First, the health plan may 
offset a portion of its drug acquisition costs through copayment or co
insurance revenue collected from patients. second, when patients are 
directly affected economically by their treatment choices, they will be 
more discriminating consumers.5 

However, costsharing can negatively impact therapy utilization, par
ticularly among those with chronic conditions. Reduced initiation of 
pharmaceutical treatments with proven health benefits could result in 
worse longterm health outcomes.68 

Multiple sclerosis (Ms) is an autoimmune disorder characterized by 
inflammation of the central nervous system.9,10 Its most common symp
toms are fatigue, reduced mobility, bowel and bladder disturbances, 
diminished cognitive function, pain, sensory loss, and depression. Cur
rently, there are approximately 400,000 people living with Ms in the 
united states.11

Diseasemodifying therapies (DMts) have become the standard for 
Ms treatment. Randomized clinical trials and longterm followup stud
ies have found that DMts are effective in reducing relapse rates, slowing 
the progression of disability, and reducing Ms disease activity.1215

the costs of DMts make them attractive targets for high costshar
ing by health plans seeking to contain pharmacy costs.16 the existing 
evidence on the link between costsharing and Ms DMt utilization is 
limited and does not control for the selection of individuals into benefit 
plans.17

the objective of this study was to evaluate the association between 
health plan costsharing for DMt drugs and initiation of these therapies 
among us commercial health plan beneficiaries with Ms. 

METHODS
this was a retrospective longi

tudinal cohort study, which used a 
data set of deidentified administra
tive, claims, and benefit information 
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sharing on initiation of disease-modifying thera-
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Study Design: Retrospective claims database 
study of privately insured patients newly diag-
nosed with MS between 2004 and 2008 from 33 
large employers. 

Methods: We assessed the effects of plan-level 
cost-sharing on DMT initiation during a 2-year 
follow-up period after diagnosis. Incident cases 
were identified by 2 or more claims with ICD-9 
codes for MS within a year, subsequent to a year 
with no such claims. Covariates for adjustment 
included age, gender, relationship to primary 
beneficiary, comorbid conditions, and calendar 
year, as well as unobserved factors that did not 
vary within plans over time. 

Results: Out of a sample of 3460 patients meeting 
criteria for inclusion, only 17% initiated a DMT 
within 2 years of diagnosis. An increase in the 
cost-sharing rate from zero to the 95th percentile 
(17.8%) was predicted to decrease initiation within 
2 years of diagnosis by 2.9 percentage points, or 
12.7% (P = .019). 

Conclusions: High cost-sharing is associated with 
delayed initiation of effective MS therapies.
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from 33 Fortune 500 employers. the 
data provided information on enroll
ment, medical, and pharmacy records 
for the years 2003 through 2009. the 
data included detail on age of beneficia
ries, gender, diagnoses, and relationship 
of beneficiary to the primary beneficiary. 
the data included total and beneficiary
level spending for all outpatient phar
maceutical purchases, as well as all 
inpatient and outpatient medical services. National drug code 
and dosage were reported in drug claims; each medical claim 
reported up to 9 diagnoses and 6 procedures.

Inclusion and Exclusion Criteria
the study sample consisted of beneficiaries 18 years or 

older with 2 or more inpatient or outpatient diagnoses of 
Ms (International Classification of Diseases, Ninth Revision, 
Clinical Modification code of 340) within 1 year. the index 
date was the date of the first Ms diagnosis during the patient 
identification period between January 1, 2004, and March 
31, 2008. Patients had to have at least 2 years of continuous 
enrollment after (and inclusive of) the index quarter and 
at least 1 year of continuous enrollment prior to the index 
quarter, with no Ms diagnosis or DMt use in the preindex 
period.

Key Variables and Outcomes
For all analyses, DMts were identified by National Drug 

Codes in pharmacy claims or Healthcare Common Procedure 
Coding system codes in medical claims. DMts included in
terferon beta1a (subcutaneous and intramuscular), interferon 
beta1b, glatiramer acetate, natalizumab, and mitoxantrone. 

In measuring costsharing, our goal was to quantify how 
DMt utilization responds to costsharing. Plans have dispa
rate benefit designs, differing with respect to multitier for
mularies, outofpocket discounts for mail order or innetwork 
retail pharmacies, and deductibles, maximums, and caps. a 
costsharing measure that characterizes plan design in a con
sistent, comprehensive, and economically meaningful way 
was needed. Hence, we took the ratio of total outofpocket 
payments for DMts to total payments for DMts, among all 
Ms patients in a given plan by year. this approach has been 
used in other studies in the literature.18 treatment initiation 
was defined as any fill of a DMt prescription during the 2year 
followup period after diagnosis. 

Statistical Analysis
Multivariate regression analyses estimated linear relation

ships between health plan costsharing and DMt initiation 

controlling for patient age, gender, and whether the patient 
was the primary beneficiary. to measure health status, the 
Charlson Comorbidity Index was computed from inpatient 
and outpatient claims in each calendar year, and included in 
the analysis.19,20 

Each incident Ms patient was tracked for 8 calendar quar
ters (including the diagnosis quarter). the costsharing rate 
in each quarter was the rate for the plan in the corresponding 
calendar year. In order to measure the cumulative initiation 
rate, patients who initiated remained in the analysis sample 
in subsequent quarters. We included the number of quarters 
since diagnosis in the regressions to allow for increases in the 
cumulative initiation rate. the costsharing rate was inter
acted with quarter since diagnosis, so the effect of costsharing 
could vary with time since diagnosis. 

to control for any overall trends in initiation (due to, for 
example, factors such as disease management), indicator vari
ables for each year were used. In addition, indicator variables 
for each plan (plan “fixed effects”) were used to help con
trol for unobserved determinants of initiation which did not 
vary over time (for example, a tendency for Ms patients with 
a strong unobserved preference for DMts to enroll in plans 
with low DMt costsharing). this empirical approach was 
facilitated by the use of linear regression models.

RESULTS
the data included 4.76 million unique beneficiaries over 

20042008. a total of 9513 beneficiaries had 2 or more claims 
with an Ms diagnosis in at least 1 of these calendar years, 
with 9351 having an initial diagnosis prior to March 31, 2008. 
Of these, 5244 were enrolled throughout the prior year, and 
did not have an Ms diagnosis or DMt use in that year. a 
total of 3460 incident Ms cases were continuously enrolled 
for 2 years after initial diagnosis. this sample of patients was 
analyzed. the average age of the patients was 42.2 years (sD 
+/ 22 years), and the majority were females (66.6%). these 
and other summary statistics are shown in Table 1. 

For patients using DMts, total DMt spending averaged 
$16,742 (2009 dollars) per year over 20042009. Mean out

Take-Away Points
While cost-sharing for pharmaceuticals has been proposed as a means of controlling 
health spending, it can reduce the use of therapy by patients. This study examines the 
association between cost-sharing and initiation of disease-modifying therapies (DMTs) 
among privately insured patients with multiple sclerosis (MS).

n	 Higher cost-sharing is associated with less frequent initiation of DMTs among recently 
diagnosed MS patients.

n	 This finding, together with evidence that DMTs are effective in slowing the progres-
sion of MS, suggests that increased cost-sharing as a means of controlling spending could 
lead to unintended consequences for MS patients. 
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was not statistically distinguishable from 
zero. 

to interpret the regression results, the 
Figure shows cumulative initiation rates at 
various costsharing levels, by time since 
diagnosis. In the quarter of diagnosis, we 
predict that 4.2% of patients would have 
initiated if there were no costsharing. 
the predicted initiation rate decreases to 
4.1% at the 75th percentile of costsharing 
(3.4%, as shown in table 2), and to 3.9% at 
the 95th percentile (17.8%). the effect of 
costsharing increased in magnitude with 

time since diagnosis, and was largest at 2 years postdiagnosis: 
the cumulative initiation rate is 22.6% without costsharing, 
but 19.7% at the 95th percentile (P = .019 for the difference). 
this 2.9 percentage point reduction in the initiation rate is a 
12.7% reduction in relative terms. 

DISCUSSION
this study contributes to the literature regarding the im

pact of costsharing on drug utilization, focusing on initiation 
of DMts among incident Ms cases commercially insured by 
large companies over 20042009. 

Costsharing rates for DMt therapy tended to be modest 
(4.3% on average). Mean outofpocket costs among DMt us
ers were $691 per year (2009 dollars), due to the high cost 
of the treatments ($16,742 per year on average). Within the 
same commercially insured population, persons with type 2 
diabetes who used antidiabetic drugs experienced a mean cost
sharing rate of 32.3%, and average outofpocket spending of 
$219. Considering the specialty cancer drugs studied in gold
man et al,21 mean costsharing rates for the oral therapies ima
tinib mesylate and erlotinib were comparable to the DMt rate 
(3.7% and 4.8%, respectively, vs 4.3% for DMts). Mean out
ofpocket spending was also similar ($857 and $449 per year, 
vs $691). For the injectable agents bevacizumab, rituximab, 
and trastuzumab, mean costsharing rates were much higher 
than for DMts (24.1%, 16.8%, and 11.7%, vs 4.3%). Mean 
outofpocket spending by users of these agents was also higher 
than for DMt use in Ms ($3542, $5610, and $5602, vs $691).

this study also found that high costsharing for DMts was 
associated with a reduced likelihood of initiating therapy in 
the 2 years after an initial Ms diagnosis, most commonly re
lapsingremitting Ms.22 a negative effect of costsharing has 
been found in numerous prior studies of drug utilization.3 For 
8 therapeutic classes used by the chronically ill, a doubling 
of copayments was associated with anywhere from a 25% to 
a 45% reduction in utilization, with a smaller reduction for 

ofpocket expenditures on DMts were $691 per year. For half 
of Ms patients, costsharing was 1.6% or less of DMt costs 
(Table 2). On average, the costsharing rate was 4.3%. ten 
percent of patients faced a rate of at least 12.0%, 5 percent 
faced a rate of 17.8% or more, and 1 percent faced an extreme 
rate of 39.5% or higher. In terms of outofpocket spending, 
half of DMt users spent less than $251 per year, while 5 per
cent of users spent more than $2625 (all in 2009 dollars). 

Only 17% of incident Ms cases (586 patients) initiated 
DMts over the 8 quarters after the initial diagnosis. In the 
regression results, the coefficient estimate for the interaction 
between the costsharing rate and quarters since diagnosis 
was negative in sign and statistically significant (P = .019). 
thus the negative effect of costsharing on the proportion of 
Ms patients who initiated DMts increased with time since 
diagnosis. Complete results are reported in the eappendix 
(available at www.ajmc.com). the preferred specification 
excluded the costsharing rate on its own (that is, the level 
effect). In an alternative specification, the coefficient esti
mate for the costsharing rate on its own was positive, but 

n Table 1. Descriptive Statistics for Study Sample

Variable Mean (Standard Deviation)

DMT cost-sharing rate (%) 4.3% (7.5%)

Quarters since diagnosis 4.5 (2.3)

Age (years) 42.2 (22.0)

Male (%) 33.4% (47.2%)

Primary beneficiary (%) 43.4% (49.6%)

Charlson Comorbidity Index 0.84 (1.48)

Observations 27,033 patient quarters 
(3460 patients)

DMT indicates disease-modifying therapy

n Table 2. DMT Cost-Sharing Rate and Annual  
Out-of-Pocket Expenses

Statistic Cost-Sharing Rate

Mean 4.3%

Median 1.6%

25th Percentile 1.2%

75th Percentile 3.4%

90th Percentile 12.0%

95th Percentile 17.8%

99th Percentile 39.5%

Patient quarters (n)          27,033

DMT indicates disease-modifying therapy. 
DMTs include interferon beta-1a, interferon beta-1b, glatiramer acetate, 
natalizumab, and mitoxantrone. Estimates correspond to plan-level 
DMT cost-sharing among multiple sclerosis patients in the first 8 
quarters since diagnosis over the period 2004 through 2009. 
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essential classes.18 In the 
present context, a doubling 
of the costsharing rate from 
its mean level (4.3%) is pre
dicted to decrease initiation 
of DMts by 4% within 2 
years of initial Ms diagno
sis. Costsharing has a larger 
effect at the extremes. an 
increase in the DMt cost
sharing rate from zero to its 
95th percentile (17.8%) is 
associated with a 13% re
duction in initiation within 
2 years. 

although costsharing 
may be a method for reduc
ing health plan costs, it may 
have unintended conse
quences. this study showed 
that only 17% of patients 
initiated DMt treatment 
within 2 years of an ini
tial diagnosis of Ms. there 
is growing evidence that 
earlier initiation of DMts 
may prevent relapses and disability progression.23,24 a recent 
study also demonstrated that treatment with DMts prior to a 
confirmed Ms diagnosis was associated with fewer hospital
izations and lower expenditures compared with DMt treat
ment after a confirmed diagnosis.25 In the present context, 
additional regression analysis showed no association between 
DMt costsharing rates and hospitalization with a primary di
agnosis of Ms (patients who never initiated DMts within 2 
years of diagnosis were less likely to have been hospitalized for 
Ms, 6.1% vs 11.8%, P <.001). For patients with a confirmed 
diagnosis, the effect of DMt use on disease progression and 
healthcare utilization may manifest itself beyond the 2year 
postdiagnosis window analyzed here.15 altogether, this study 
and the related literature suggest that high costsharing for 
DMts discourages initiation, which in turn may lead to nega
tive clinical outcomes. 

there are several limitations of our study that are reflec
tive of administrative claims data studies. First, DMt initia
tion is based on filled prescription claims and therefore does 
not capture utilization based on samples provided by physi
cians. However, physicians are unlikely to provide 2 years of 
samples, the time frame after diagnosis over which we analyze 
initiation. In addition, the plan fixed effects in our analysis 
control only for confounders that do not change over time. 

they do not control for unobserved factors which vary over 
time. given the high cost of DMts, it is possible that enroll
ees with a strong preference for these drugs switched to plans 
with low costsharing when confronted with an increase in 
costsharing in their current plan. If so, our analysis may un
derstate the degree to which high costsharing actually dis
courages utilization.

Copayment assistance programs are available for many 
drugs, and 6.2 million patients were reportedly enrolled in 
a program in 2003.26 these programs are designed to reduce 
copayment burden and its effects on patient consumption. 
there are copayment assistance programs for DMts,27 but our 
analysis could not measure, and did not capture, their effects 
on patient costs and initiation. For this reason, our analysis 
may again understate the true effect of costsharing on DMt 
utilization.

Despite our study’s limitations, high costsharing for DMts 
appears to significantly reduce utilization of highly effective 
Ms therapies in the 2 years after initial diagnosis, with the 
potential effect of increasing risk of relapses and disability pro
gression. While the costs of DMts are substantial and may not 
be fully offset by reductions in medical costs,28 employer costs 
with respect to lost productivity and short and longterm 
disability may be considerable. these potential unintended 

n Figure. Cost-Sharing and Probability of Initiating a DMT, by Quarter Since Diagnosis 

Zero cost-sharing
25th percentile cost-sharing (1.2%)
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effects of drug benefit design should be considered in the con
text of how undertreatment of disease may affect patients, 
payers, and employers. 

In conclusion, high costsharing significantly reduces uti
lization of DMts among Ms patients insured by large private 
employers. In particular, patients in high costsharing plans 
are less likely to initiate DMts, and this effect grows in mag
nitude over the 2 years after initial Ms diagnosis. 
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n eAppendix. Initiation Analysis Results

 
Variable

Specification 1 
 Coefficient (Standard Error)

Specification 2  
Coefficient (Standard Error) 

Constant 0.081a (0.017) 0.089a (0.017)

Cost-sharing rate 0.163 (0.105) —

Quarters since diagnosis 0.028a (0.002) 0.026a  (0.002)

Cost-sharing x quarter –0.043b (0.017) –0.020b (0.009)

Age 0.000 (0.000) 0.000 (0.000)

Male –0.029a (0.004) –0.029a (0.004)

Primary beneficiary 0.030a (0.005) 0.030a (0.005)

Charlson Comorbidity Index –0.012a (0.001) –0.012a (0.001)

2005 –0.079a (0.016) –0.079a (0.016)

2006 –0.092a (0.016) –0.091a (0.016)

2007 –0.084a (0.017) –0.085a (0.017)

2008 –0.088a (0.017) –0.088a (0.017)

2009 –0.058a (0.018) –0.058a (0.018)
aP <.01.  
bP <.05. 
cP <.1. 
R2 = .023 for specification 2. 


