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ABSTRACT

Objective: To evaluate the association between health insurance coverage and disease-modifying
therapy (DMT) use for multiple sclerosis (MS).

Methods: In 2014, we surveyed participants in the North American Research Committee on MS
registry regarding health insurance coverage. We investigated associations between negative
insurance change and (1) the type of insurance, (2) DMT use, (3) use of free/discounted drug pro-
grams, and (4) insurance challenges using multivariable logistic regressions.

Results: Of 6,662 respondents included in the analysis, 6,562 (98.5%) had health insurance,
but 1,472 (22.1%) reported negative insurance change compared with 12 months earlier. Re-
spondents with private insurance were more likely to report negative insurance change than
any other insurance. Among respondents not taking DMTs, 6.1% cited insurance/financial
concerns as the sole reason. Of respondents taking DMTs, 24.7% partially or completely
relied on support from free/discounted drug programs. Of respondents obtaining DMTs
through insurance, 3.3% experienced initial insurance denial of DMT use, 2.3% encountered
insurance denial of DMT switches, and 1.6% skipped or split doses because of increased co-
pay. For respondents with relapsing-remitting MS, negative insurance change increased their
odds of not taking DMTs (odds ratio [OR] 1.50; 1.16–1.93), using free/discounted drug pro-
grams for DMTs (OR 1.89; 1.40–2.57), and encountering insurance challenges (OR 2.48;
1.64–3.76).

Conclusions: Insurance coverage affects DMT use for persons with MS, and use of free/discounted
drug programs is substantial and makes economic analysis that ignores these supplements poten-
tially inaccurate. The rising costs of drugs and changing insurance coverage adversely affect
access to treatment for persons with MS. Neurology® 2016;87:1–10

GLOSSARY
ACA 5 Patient Protection and Affordable Care Act; CI 5 confidence interval; DMT 5 disease-modifying therapy; MS 5
multiple sclerosis; OR 5 odds ratio; PDDS 5 Patient-Determined Disease Steps; PPMS 5 primary progressive multiple
sclerosis; RRMS 5 relapsing-remitting multiple sclerosis.

Health care utilization is high in persons with multiple sclerosis (MS). Newly diagnosed indi-
viduals with MS are 3.5 times more likely to be hospitalized and have health care costs 4.7 times
higher than healthy individuals.1 An important component of these costs is the use of disease-
modifying therapies (DMTs).1 Although the number of DMTs with differing modes of admin-
istration and mechanisms of action has increased over time, accessibility of these therapies has
become an increasing concern due to their high and rising costs.2

Health insurance assists with access to health care. Although most individuals with MS have
health insurance,3 17.8% of participants with MS in a recent study reported that their insurance
was worse in 2009 as compared to 12 months earlier.4 Due to the high cost of DMTs, private
insurers and public insurance regulatory bodies often require individuals with MS to meet
specific criteria to obtain coverage for these therapies,5 or require high copays.6 Such factors
may prevent persons with MS and their physicians from making treatment decisions based on
best evidence and patient preferences.7–9
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The effect of health insurance coverage on the
treatment choices made by persons with MS is
poorly understood, particularly in the United
States, where the health care climate has changed
since the inception of the Patient Protection and
Affordable Care Act (ACA) in 2012.10 There-
fore, we evaluated the association between
health insurance coverage and DMT use in a so-
ciodemographically diverse MS population.

METHODS Study population. Participants in the North

American Research Committee on Multiple Sclerosis Registry

voluntarily report demographic and clinical information about

their MS at enrollment and semiannually thereafter using paper

or online questionnaires.

Standard protocol approvals, registrations, and patient
consents. Participants agree to the use of their information for

research purposes. The registry is approved by the Institutional

Review Board at the University of Alabama at Birmingham.

Information collected at enrollment includes sex, date of

birth, race (dichotomized as Caucasian/non-Caucasian), mar-

ital status (dichotomized as married/not married), current

employment status (full-time, part-time, unemployed),

annual income (#$30,000 USD, $30,001–$100,000 USD,

.$100,000 USD), year of MS onset, age and year of MS

diagnosis, type of MS (relapsing-remitting MS [RRMS], pri-

mary progressive MS [PPMS], and other), and level of disabil-

ity reported using Patient-Determined Disease Steps (PDDS).

The PDDS is an ordinal rating scale derived from Disease

Steps, which ranges from 0 (no disability) to 8 (bedridden),11

and correlates highly with a physician-scored Expanded Dis-

ability Status Scale.12,13

Each semiannual survey reassesses level of disability; captures

whether any DMTs were used in the last 6 months (yes/no) and

the names of the DMT used; and updates sociodemographic

information including marital status, employment status, and

health insurance coverage (yes/no) including type (private, public,

supplemental, and other).

In the fall 2014 update survey, participants also reported

whether health insurance coverage had been available for the

entire 6 months preceding the survey (yes/no). They reported

perceived change in their insurance compared with 12 months

ago using a question adapted from Pozniak et al.4 with 4 response

options: much better, somewhat better, remained unchanged,

somewhat worse. Participants reported the influence of their

insurance and financial situation on DMT choices in the last

12 months using a 17-option question (table 1).

Table 1 Survey question (In the last 12 months, has your insurance or financial situation influenced your
treatment decisions [disease-modifying therapies only], including not taking any treatment for your
MS?) and response frequency (%) in the fall 2014 update survey

Response option
All respondents
(n 5 6,662)a RRMS (n 5 3,813)a

1. I do not take any treatments by choice, insurance or personal finances are
not a factor

1,675 (25.1) 636 (16.7)

2. I do not take any treatments because my insurance denied my treatment 97 (1.5) 46 (1.2)

3. I do not take any treatments because I do not have any insurance 39 (0.6) 21 (0.6)

4. I do not take any treatments because of my doctor recommendation 486 (7.3) 123 (3.2)

5. I am able to take the treatment of my choice, it is fully covered by my
insurance

1,110 (16.7) 618 (16.2)

6. I am able to take the treatment of my choice, I pay a copay and insurance
pays the rest

2,732 (41.0) 1,864 (48.9)

7. I am able to take the treatment of my choice, I pay all costs and then get
reimbursed

54 (0.8) 34 (0.9)

8. I am able to take the treatment of my choice, I pay all costs and do not get
reimbursed

67 (1.0) 30 (0.8)

9. I am able to take the treatment of my choice with help from a free/
discounted drug program

1,157 (17.4) 826 (21.7)

10. Insurance denied my treatment but my doctor was able to convince my
insurance to pay

126 (1.9) 86 (2.3)

11. I switched doctors and there was a delay in insurance approval but I am
able to take the treatment of my choice now

26 (0.4) 18 (0.5)

12. I was able to switch treatments because my insurance approved the
medication

208 (3.1) 151 (4.0)

13. I want to switch treatments but my insurance won’t cover the other
treatment

92 (1.4) 62 (1.6)

14. I had to switch treatments because my insurance changed 41 (0.6) 27 (0.7)

15. My copay has changed so much that I had to change to a different therapy 24 (0.4) 11 (0.3)

16. My copay has changed so much that I had to skip treatments or split pills 66 (1.0) 40 (1.0)

17. My copay has changed so much that I had to stop taking any treatments 79 (1.2) 47 (1.2)

Abbreviation: RRMS 5 relapsing-remitting multiple sclerosis.
a Total of the frequency (%) is larger than the number of participants (100%) due to the overlap in chosen options.
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Analysis. Only respondents who completed all insurance-related

questions were included in the analysis. We divided the

respondents into 2 categories based on their answers to the 17-

option question (table 1, figure 1): (1) those who did not take

or stopped taking DMTs in the last 12 months (checked any of

options 1–4, or 17) (referred to as not taking DMT) and (2) those

who took DMTs in the last 12 months (checked any of options

5–16) (referred to as taking DMT). For respondents who fell into

both categories, we used their response to a separate question

on DMT use in the last 6 months to ascertain final category

placement where those reporting DMT use in the last

6 months were labeled as taking DMT and all others as not

taking DMT.

Within the not taking DMT category, we divided respond-

ents into 2 groups by their reasons for not taking DMTs: (1)

those who did not take DMTs by personal choice or physician

Figure 1 Disposition of respondents by disease-modifying therapy (DMT) use and insurance challenges

(A) Cohort disposition. (B) Distribution of respondents who took DMTs through insurance coverage by experienced insurance
challenges. Total of the respondents (%) in (B) is greater than 100% due to overlap in the different types of challenges.
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recommendation (options 1 and 4) and (2) those citing insurance

or financial reasons (options 2, 3, and 17). It was possible that

some respondents decided not to take DMTs for multiple rea-

sons, thus we allowed respondents to fall into both groups.

Within the taking DMT category, we divided respondents

into 3 groups according to the financial resources used to pay

for DMTs: (1) self-pay only (no insurance); (2) free or discounted

drug programs; and (3) insurance. It was reasonable that some re-

spondents obtained DMTs using multiple resources concur-

rently, thus overlap between groups 1 and 2 or groups 2 and 3

was allowed. However, overlap between groups 1 and 3 was

not allowed; those who fell into both groups 1 and 3 were as-

signed into group 3 only. Due to the small number of respond-

ents in group 1 (n 5 34), only respondents in groups 2 and 3

were used for statistical inference.

We partitioned respondents who obtained DMTs through

insurance into 6 groups by whether or not they encountered

any challenges from their insurance for DMT use: (1) no chal-

lenges from insurance for DMT use (options 5–7, 11, 12); (2)

initial insurance denial of DMT (option 10); (3) insurance denial

of DMT switch (option 13); (4) DMT switch due to insurance

change (option 14); (5) DMT change due to increased copay

(option 15); and (6) skipping or splitting DMTs due to increased

copay (option 16). Belonging to multiple groups was allowed.

Respondents with any insurance challenge were grouped together

and compared to those without insurance challenge. We grouped

respondents’ health insurance into 4 mutually exclusive groups:

only public, only private, public and private, and public1 (public

insurance 1 supplemental/other insurance).

We characterized the study cohort using descriptive statistics

and used Pearson x2 to compare the proportions of categorical

variables, analysis of variance to test normally distributed contin-

uous variables, and nonparametric Wilcoxon or Kruskal to test

non-normally distributed continuous variables or ordinal varia-

bles. We dichotomized respondents’ insurance change compared

with 12 months ago as negative insurance change (somewhat

worse) and stable insurance (remained unchanged, somewhat

better, and much better). The association between negative insur-

ance change and (1) type of insurance, (2) DMT use, (3) use of

free or discounted drug programs, or (4) insurance challenges was

investigated using multivariable logistic regression analyses14 ad-

justing for potential confounders including age at the time of

survey, PDDS, disease duration, annual income, marital status,

disability status, and employment status in the last 6 months and

for type of insurance (for outcomes 2, 3, and 4). We initially

conducted analyses for all respondents and then repeated our

analyses limited to RRMS respondents since the clinical trials

leading to DMT approval only enrolled persons with RRMS.15

All p values were based on 2-sided tests and values ,0.05

were considered significant. All analyses were conducted using

SAS 9.4 (SAS Institute, Cary, NC).

RESULTS Of the 12,492 active participants invited to
complete the fall 2014 update survey, 7,601 (60.9%)
completed the survey, of whom 6,662 (87.6%) com-
pleted all insurance-related questions and were
included in this study. As compared to respondents,
nonrespondents were younger (table e-1 on the
Neurology® Web site at Neurology.org). Respondents
included in the study were more likely to be female, to
be younger at the time of survey, to have a higher
income and shorter disease duration, and to have
RRMS compared to those not included (table e-1).

Perceived insurance change. Of the 6,662 respondents
analyzed, 6,562 (98.5%) reported being insured for
the entire prior 6 months, 4,621 (69.4%) reported
that their insurance remained unchanged, and
1,472 (22.1%) reported worse insurance compared
to 12 months ago. Of the 3,813 respondents with
RRMS, 3,749 (98.3%) reported being insured in
the entire prior 6 months, 2,565 (67.3%) reported
that their insurance remained unchanged, and 918
(24.1%) reported worse insurance. Compared to
those with RRMS, the 2,849 respondents with other
forms of MS were less likely to report worse insurance
(19.5%, p , 0.0001) despite the similar frequency
(98.8%) of being insured.

Of the 6,662 respondents, 2,681 (42.3%) re-
ported having only private insurance, 1,410
(22.3%) only public, 1,293 (20.4%) public and pri-
vate, and 946 (14.9%) public1. Among respondents
who obtained DMTs through insurance coverage,
those with only private insurance tended to be youn-
ger, employed, and less disabled, with higher income,
shorter disease duration, RRMS, and lower PDSS
than those in the other groups (table 2).

Among those with only private insurance, 710
(26.5%) reported negative insurance change vs 263
(20.3%) with only public, 254 (18.1%) with public
and private, and 152 (16.1%) with public1. Nega-
tive insurance change was only associated with dis-
ability status (p 5 0.03) and the type of insurance
(p , 0.0001). Respondents with only private insur-
ance were more likely to report negative insurance
changes compared to those with only public (odds
ratio [OR] 2.00; 95% confidence interval [CI]
1.43–2.81), public and private (OR 1.59; CI 1.19–
2.11), and public1 (OR 1.75; CI 1.31–2.35).

Negative insurance change and DMT use. Among all re-
spondents, 4,610 (69.2%) took DMTs (figure 1A), as
did 3,072 (80.6%) of the RRMS respondents (figure
e-1a). Respondents not taking DMTs were more
likely to be older, unemployed, and male, with lower
incomes, longer disease durations, and more severe
disability, and to have PPMS compared to those tak-
ing DMTs (table 2). Similar findings were observed
among those with RRMS (table 2). The association
between negative insurance change and DMT use
was not statistically significant among the 6,662 re-
spondents, but was among the RRMS respondents
(table 3). After adjustment, the odds of not taking
DMTs for RRMS respondents with negative insur-
ance change were higher than for those with stable
insurance, and were higher for those with only public
insurance compared to those with only private insur-
ance (table 3).

Reasons for not taking DMT. Among respondents not
taking DMTs, most did not take DMTs by personal
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Table 2 Comparison of characteristics of respondents included in the analysis

Characteristic

Respondents obtained DMTs through insurance by type (n 5 3,878)
All respondents included in this study
(n 5 6,662) Respondents with RRMS (n 5 3,813)

Only private
(n 5 1,843)

Only public
(n 5 691)

Public and
private (n 5 751)

Public1
(n 5 421) p Value

Not taking DMTs
(n 5 2,052)

Taking DMTs
(n 5 4,610) p Value

Not taking DMTs
(n 5 741)

Taking DMTs
(n 5 3,072) p Value

Female, n (%) 1,550 (84.1) 504 (72.9) 586 (78.0) 334 (79.3) ,0.0001 1,575 (76.8) 3,735 (81.0) ,0.0001 635 (85.7) 2,588 (84.2) 0.33

Caucasian, n (%) 1,740 (94.4) 614 (88.9) 711 (94.7) 391 (92.9) ,0.0001 1,942 (94.6) 4,299 (93.3) 0.03 698 (94.2) 2,865 (93.3) 0.36

Age at the time of survey, y, mean (SD) 53.0 (8.8) 58.3 (10.2) 61.1 (8.5) 63.8 (8.7) ,0.0001 62.5 (9.6) 57.1 (9.9) ,0.0001 59.0 (9.5) 55.1 (9.7) ,0.0001

Employment (prior 6 months), n (%)

Full-time 911 (55.9) 26 (4.6) 27 (4.7) 10 (3.1) 305 (19.3) 1,166 (30.6) ,0.0001 175 (30.2) 1,007 (39.0) 0.0001

Part-time 246 (15.1) 62 (11.1) 64 (11.2) 38 (11.9) ,0.0001 171 (10.8) 507 (13.3) 86 (14.8) 387 (14.9)

Not employed 472 (29.0) 473 (84.3) 482 (84.1) 271 (85.0) 1,101 (69.8) 2,141 (56.1) 319 (55.0) 1,190 (46.1)

Annual income, n (%)

£$30,000 104 (7.2) 304 (56.3) 117 (20.0) 107 (33.3) 505 (32.3) 879 (24.4) ,0.0001 163 (28.5) 530 (21.8) 0.003

$30,001—$100,000 745 (51.5) 198 (36.7) 369 (63.2) 166 (51.7) ,0.0001 781 (49.9) 1,877 (52.1) 289 (50.4) 1,223 (50.4)

>$100,000 597 (41.3) 38 (7.0) 98 (16.8) 48 (15.0) 280 (17.9) 849 (23.6) 121 (21.1) 674 (27.8)

Type of insurance, n (%)

Only private 574 (29.6) 2,107 (48.0) ,0.0001 320 (46.0) 1,707 (58.3) ,0.0001

Only public 546 (28.2) 864 (19.7) 164 (23.6) 500 (17.1)

Public and private 431 (22.3) 862 (19.6) 112 (16.1) 451 (15.4)

Public1 386 (19.9) 560 (12.8) 100 (14.4) 272 (9.3)

Income change (prior 6 months [yes]),
n (%)

385 (22.1) 87 (13.6) 90 (12.8) 60 (15.2) ,0.0001 279 (14.6) 754 (17.4) 0.005 123 (17.8) 550 (18.9) 0.48

Negative insurance change (prior 12 months
[yes]), n (%)

449 (24.4) 118 (17.1) 147 (19.6) 64 (15.2) ,0.0001 448 (21.8) 1,024 (22.2) 0.73 203 (27.4) 715 (23.3) 0.02

Married (yes), n (%) 1,335 (74.1) 334 (48.8) 536 (72.0) 264 (63.2) ,0.0001 1,296 (63.7) 3,023 (66.1) 0.06 478 (65.1) 2,059 (67.5) 0.21

Age at disease onset, y, mean (SD) 37.0 (9.1) 38.5 (9.9) 39.9 (10.5) 41.6 (10.9) ,0.0001 39.4 (9.8) 38.1 (9.6) ,0.0001 39.1 (9.6) 37.8 (9.4) 0.0006

Disease duration, y, mean (SD) 16.2 (8.2) 20.0 (10.0) 21.8 (9.6) 22.5 (9.8) ,0.0001 22.9 (10.2) 18.7 (9.4) ,0.0001 19.8 (9.0) 16.9 (8.7) ,0.0001

Current MS course, n (%)

RRMS 1,492 (81.1) 387 (56.5) 389 (52.0) 192 (45.9) ,0.0001 741 (36.4) 3,072 (66.9) ,0.0001 — — —

PPMS 230 (12.5) 221 (32.3) 292 (39.0) 177 (42.3) 913 (44.8) 1,125 (24.5) — — —

Current PDDS, median (interquartile range) 1 (0–4) 4 (3–6) 4 (3–6) 5 (3–6) ,0.0001 4 (2–6) 3 (1–5) ,0.0001 2 (1–4) 2 (1–4) 0.82

Disability benefits (yes), n (%) 272 (17.4) 466 (80.5) 442 (75.3) 220 (64.3) ,0.0001 804 (49.5) 1,783 (46.9) 0.07 226 (38.0) 978 (38.5) 0.83

Abbreviations: DMT 5 disease-modifying therapy; PDDS 5 Patient-Determined Disease Steps; PPMS 5 primary progressive multiple sclerosis; public1 5 public insurance plus supplemental or other insurance;
RRMS 5 relapsing-remitting multiple sclerosis.
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choice, physician recommendation, or both. How-
ever, 6.1% were unable to take DMTs solely due to
insurance or financial reasons (figure 1A). This
increased to 9.2% when restricted to RRMS (figure
e-1a). As compared to respondents who did not take
DMTs by choice or physician recommendation,
those who did not take DMTs for insurance reasons
were more likely to be women, younger at the time of
survey, and employed, with lower incomes, to have
experienced an income change in the prior 6 months,
to have RRMS, and to report a negative insurance
change (table 4). When analyses were restricted to
RRMS, similar findings were observed (table e-2).

Negative insurance change and the use of free or

discounted drug programs. Among respondents taking
DMTs, about three-quarters obtained DMTs solely
through insurance, while 15.1% completely and
9.6% partially used free or discounted drug
programs (figure 1A). As compared to those who
obtained DMTs through insurance, those who
utilized free or discounted drug programs were
more likely to be female, younger at the time of
survey, and not married, and to report negative
insurance change, to have shorter disease durations,
and to experience RRMS (table 4). After adjustment,
the odds of using free or discounted drug programs
were higher for those with negative insurance change

than those with stable insurance and for those with
public1 insurance compared to those with only
private or private and public (table 3). When
restricted to RRMS respondents, the findings were
similar (tables 3 and e-2).

Negative insurance change and ongoing DMT use.

Although most of the 3,878 respondents who ob-
tained DMTs through insurance did not report any
insurance challenges related to their DMT use in
the last 12 months, insurance challenges were not
rare. For example, 125 (3.3%) respondents reported
that their insurance initially denied their DMT use
but their physicians were able to convince their insur-
ance provider to pay, 88 (2.3%) reported that their
insurance provider denied the request to switch
DMTs, and 61 (1.6%) had to skip or split doses
due to increased copay (figure 1B). Some respondents
encountered insurance challenges during only part of
the 12-month period. Overall, 303 (7.8%) respond-
ents reported at least one insurance challenge. Com-
pared to respondents who never encountered
insurance challenges for DMT use, those with insur-
ance challenges were younger at the time of survey
and more likely to have income change, negative
insurance change, lower incomes, and shorter disease
durations (table 4). When restricted to RRMS re-
spondents, the only persistent difference was in the

Table 3 Associations (odds ratio [95% confidence interval]) for all respondents and the RRMS subseta

Covariates

DMT use (no vs yes)

Respondents who took DMTs

Free/discounted drug programs vs
covered by insurance Insurance challenges (yes vs no)

All (n 5 6,662) RRMS (n 5 3,813) All (n 5 4,138) RRMS (n 5 2,731) All (n 5 3,878) RRMS (n 5 2,569)

Age at the time of survey 1.05 (1.04–1.06) 1.05 (1.03–1.06)

PDDS 0.86 (0.80–0.93) 0.89 (0.84–0.95) 0.91 (0.83–0.99)

Disease duration 1.02 (1.01–1.03) 1.02 (1.001–1.03)

Annual income: low vs high 1.66 (1.08–2.57) 6.17 (3.75–10.2) 5.42 (3.03–9.70) 2.48 (1.35–4.54) 2.52 (1.20–5.29)

Annual income: median vs high 4.27 (2.85–6.40) 4.36 (2.78–6.82)

Negative insurance change vs
stable insurance

1.54 (1.18–2.00) 1.76 (1.34–2.30) 1.95 (1.42–2.68) 4.10 (2.92–5.76) 2.83 (1.85–4.33)

Insurance: only public vs only
private

1.75 (1.33–2.28) 1.74 (1.15–2.63)

Insurance: only public vs private
and public

1.50 (1.17–1.91)

Insurance: only public vs public
and private

1.32 (1.02–1.72) 0.64 (0.43–0.95)

Insurance: public1 vs only
private

2.01 (1.31–3.08) 2.06 (1.18–3.60)

Insurance: public1 vs private
and public

2.12 (1.38–3.24) 2.06 (1.15–3.70)

Abbreviations: DMT 5 disease-modifying therapy; PDDS 5 Patient-Determined Disease Steps; public1 5 public insurance plus supplemental or other
insurance; RRMS 5 relapsing-remitting multiple sclerosis.
aMultivariable logistic regression adjusted for the same covariates: age at the time of survey, PDDS, disease duration, annual income, marital status,
disability status, employment status in the last 6 months, and type of insurance. Only statistically significant odds ratios are presented in the table.
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Table 4 Characteristics of respondents for various subset of the study cohorta

Characteristic

Respondents who did not take DMTs (n 5 2,052) Respondents who took DMTs (n 5 4,610)
Respondents who obtained DMTs through
insurance (n 5 3,878)

Personal choice/physician
recommendation (n 5 1,923)

Insurance/financial
reasons (n 5 155) p Valueb

Free/discounted
drug program
(n 5 1,142)

Covered by
insurance
(n 5 3,878) p Valueb

No insurance
challenge
(n 5 3,575)

Insurance
challenge
(n 5 303) p Valueb

Female, n (%) 1,467 (76.3) 132 (85.2) 0.047 986 (86.3) 3,109 (80.2) ,0.0001 2,853 (79.8) 256 (84.5) 0.05

Caucasian, n (%) 1,823 (94.8) 143 (92.3) 0.21 1,066 (93.4) 3,611 (93.1) 0.32 3,338 (93.4) 273 (90.1) 0.03

Age at the time of survey, y, mean (SD) 62.7 (9.6) 59.3 (9.1) ,0.0001 55.6 (10.1) 57.2 (9.9) 0.02 57.3 (9.9) 55.9 (9.9) 0.02

Employment in the prior 6 months, n (%)

Full-time 285 (19.3) 26 (20.8) 0.008 290 (30.6) 1,019 (31.7) 0.012 952 (32.2) 67 (25.5) 0.08

Part-time 151 (10.2) 24 (19.2) 136 (14.4) 422 (13.1) 385 (13.0) 37 (14.1)

Not employed 1,040 (70.5) 75 (60.0) 522 (55.1) 1,777 (55.2) 1,618 (54.8) 159 (60.5)

Income change (prior 6 months [yes]), n (%) 249 (13.8) 37 (26.1) 0.004 187 (17.5) 643 (17.7) 0.465 577 (17.2) 66 (24.0) 0.004

Negative insurance change (prior 12 months [yes]), n (%) 377 (19.6) 81 (52.3) ,0.0001 328 (28.7) 815 (21.0) ,0.0001 661 (18.5) 154 (50.8) ,0.0001

Annual income, n (%)

£$30,000 451 (30.8) 64 (52.0) ,0.0001 280 (30.5) 672 (22.3) ,0.0001 595 (21.4) 77 (32.2) 0.0006

$30,001-$100,000 738 (50.4) 55 (44.7) 507 (55.2) 1,544 (51.2) 1,436 (51.7) 108 (45.2)

>$100,000 276 (18.8) 4 (3.3) 131 (14.3) 800 (26.5) 746 (26.9) 54 (22.6)

Married (yes), n (%) 1,225 (64.3) 85 (54.8) 0.032 705 (62.2) 2,595 (67.5) ,0.0001 2,405 (67.8) 190 (63.6) 0.13

Age at disease onset, y, mean (SD) 39.5 (9.8) 38.2 (9.8) 0.06 37.9 (9.6) 38.0 (9.6) 0.58 38.0 (9.7) 37.8 (9.0) 0.72

Disease duration, y, mean (SD) 23.1 (10.3) 21.0 (9.5) 0.025 17.4 (8.9) 18.8 (9.4) 0.006 18.9 (9.4) 17.4 (9.1) 0.006

Current MS course, n (%)

RRMS 673 (35.3) 80 (52.0) 0.0002 818 (71.8) 2,569 (66.5) 0.024 2,372 (66.6) 197 (65.2) 0.47

PPMS 870 (45.6) 53 (34.4) 228 (20.4) 964 (25.0) 881 (24.8) 83 (27.5)

Current PDDS, median (interquartile) 4 (2–6) 4 (2–6) 0.406 3 (1–5) 3 (1–5) 0.201 3 (1–5) 3 (1–5) 0.45

Disability benefits (yes), n (%) 743 (49.1) 72 (54.1) 0.273 454 (48.0) 1,462 (45.7) 0.005 1,330 (45.2) 132 (51.2) 0.06

Abbreviations: DMT 5 disease-modifying therapy; PDDS 5 Patient-Determined Disease Steps; PPMS 5 primary progressive multiple sclerosis; RRMS 5 relapsing-remitting multiple sclerosis.
aSubsets of the study cohort were categorized by reasons for not taking DMTs, resources to pay for DMTs, and experience of insurance challenges for DMT use.
bWhen calculating p values, the overlapping in the 2 groups was excluded to avoid the underestimate of the difference between the 2 groups and the variance of the 2 groups.
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proportion with negative insurance change (19.8%
for those without insurance challenges vs 48.2% for
those with). After adjustment, the odds of encounter-
ing insurance challenges for DMT use for respond-
ents with negative insurance change were higher than
those with stable insurance regardless of MS type
(table 3).

DISCUSSION In this study of 6,662 persons with
MS in the United States, we found that although
most individuals had health insurance, over 20%
reported that their insurance coverage had wors-
ened over the last 12 months. This worsening
may underestimate the proportion with coverage
changes, since changes in insurance coverage often
occur annually and our survey would capture some
participants before an impending change is recog-
nized. Among respondents who did not take
DMTs, over 6% reported the sole reason to be
financial or insurance concerns. Of respondents
taking DMTs, nearly 25% relied on at least partial
support from free or discounted drug programs. Of
respondents who obtained DMTs through insur-
ance, more than 3% experienced initial insurance
denial of DMT use, over 2% encountered an
insurance denial on DMT switch, and nearly 2%
had to skip or split doses because of increased
copays.

We employed a similar question to another study,
and our estimate of the proportion of respondents
who reported that their insurance coverage was worse
is about 4% higher than reported previously.4 The
slight difference may reflect differences in study co-
horts or time periods. Our study had nearly 3 times as
many respondents and our respondents had longer
disease duration and lower annual income. The study
by Pozniak et al.4 was conducted 5 years earlier than
ours, which was conducted over 6 months after the
ACA took effect.10

Respondents with private insurance were more
likely to report negative insurance change. Finan-
cial burden and lack of insurance coverage of
DMT use directly affected access to any DMT
for a large number of respondents and posed chal-
lenges for respondents and their physicians with
respect to the choice of DMT. As expected, nega-
tive insurance change affected persons with RRMS
more than those without RRMS since the available
DMTs mainly target RRMS. These negative ef-
fects likely reflect the dramatically increased
cost of DMTs and the response to those high costs
by insurance carriers.2 However, the cross-
sectional study design prevents us from confirming
the conjecture that initial denial of coverage for
DMTs occurred more frequently now than previ-
ously for new and established patients.2 One

encouraging observation in our study is that re-
spondents who encountered initial insurance deni-
als of DMTs also reported that their doctors
usually were able to obtain coverage by the insur-
ance carriers for the desired treatment. This high-
lights the important role physicians play in
maintaining patient access to DMTs.2

It is uncertain whether the extensive use of free or
discounted drug programs reflects that a preferred
DMT was not covered by insurance or whether co-
pays were too high, but suggests an important gap
between health insurance needs and current coverage.
While negative insurance changes may explain the
gap for some individuals, the recognized rise in the
cost of DMTs is likely to be another substantial con-
tributing factor.2 If the costs of DMTs continue to
rise as they have over the last 5 years, we can expect
that they will become unattainable for many individ-
uals with MS. Further, economic studies that fail to
incorporate information on subsidized drugs may
come to inaccurate conclusions when doing cost-
effectiveness analyses.

We found that the financial burden of DMTs also
reduced the ability of persons with MS to adhere to
therapy as manifest by skipping doses, further reduc-
ing the benefit from these therapies. Nonadherence
increases the risk for MS-related hospitalization,
relapse, and medical costs.16 Other authors have re-
ported that over 40% of persons with MS were not
adherent to DMTs, with barriers including depres-
sion, cognitive impairment, perceived lack of efficacy,
adverse events, inconvenience of injection, and needle
phobia.16,17 The cost of medications contributes
importantly to nonadherence,18,19 and we have shown
that this is a specific concern in the MS population,
which may worsen as the costs of DMTs rise. Future
studies should seek to understand the relative impor-
tance of, and interplay between, all of these factors in
nonadherence and how they vary across health
systems.

The potential limitations of this study include
self-report bias, recall bias, and the selection biases
inherent in a self-report registry.20 Additionally,
the dynamic nature of insurance and the limitation
of cross-sectional studies make it difficult to inves-
tigate the reasons for insurance challenges and for
the extensive use of free or discounted drug pro-
grams. We do not know whether participants con-
sidered copay support to be a form of discounted
medication, thus we may have underestimated the
degree of financial support provided by pharmaceu-
tical companies. We focused on access to DMTs as
they are very costly, but access to symptomatic ther-
apies, durable medical equipment, and other health
services are also relevant, as is the cost of health
insurance itself. Nonetheless, the suggestion of an
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increasing trend implied by the large percentage of
respondents who reported negative insurance
change is important.

Although more DMTs have emerged over the last
few years, the costs of these therapies are a substantial
impediment to their use.2 As DMTs become more
costly, given the poor quality of some insurance cov-
erage, it will be increasingly difficult for persons with
MS to avail themselves of this treatment option with-
out additional supports such as free or discounted
drug programs. Among those with RRMS, young
women and individuals with lower incomes are less
likely to use these therapies. Action is needed to
ensure that all individuals eligible for DMT, includ-
ing groups for which therapies are newly emerging
such as PPMS, are able to benefit from these therapies
if they and their physicians deem it to be the best
course of action.
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