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ABSTRACT

BACKGROUND: Multiple sclerosis (MS) is a chronic, neurodegenerative
inflammatory disease that affects approximately 400,000 Americans, the
majority of whom are female. Although MS prevalence is higher among
females, males are more likely to have a more progressive clinical course.
For both genders, use of disease-modifying medications (DMMs) in the
clinical management of MS is pivotal in altering the natural course and
diminishing progressive disability over time.

OBJECTIVES: To evaluate gender differences in self-reported symptom
awareness and perceived ability to manage therapy among MS patients
taking a DMM.

METHODS: During February 2008, a self-administered, 42-item survey was
mailed to 4,700 commercially insured patients taking a DMM to treat MS.
Survey items measured self-reported clinical characteristics, symptom
awareness, and perceived ability to manage therapy. Bivariate analyses
assessed associations of gender with other predictor and outcome vari-
ables, including demographic characteristics, clinical disease characteris-
tics, specific DMM used at the time of the survey, self-reported symptom
awareness, and perceived ability to manage therapy. Logistic regression
analyses further assessed the associations of gender with symptom aware-
ness and perceived ability to manage MS after adjustment for relevant
covariates (age at diagnosis, educational level, income, current DMM, type
of pharmacy where drug was dispensed, frequency of flare-ups, and clini-
cal course of disease).

RESULTS: The response rate was 44.1% (n=2,074). Of the 2,022 respon-
dents with useable surveys, 80.6% were female; 82.3% had relapsing-
remitting MS; and 83.1% were taking one of the most commonly used
DMMs (intramuscular interferon beta-1a 33.4%, subcutaneous interferon
beta-1a 15.9%, and glatiramer acetate 33.8%). Compared with female
patients, males were older and a greater proportion had a more progres-
sive clinical course of disease. In multivariate models, female patients
were more likely than males to report recognition of a relapse/exacerbation
(odds ratio [OR] =1.37, 95% Cl=1.03-1.82) and to report knowing what to
do when experiencing a relapse/exacerbation (OR=1.34, 95% Cl=1.01-
1.77) or if they missed a dose of medication (OR=1.78, 95% Cl=1.08-2.43).
Females were also more likely to report awareness of treatment options
(OR=1.48, 95% Cl=1.07-2.07) and to think that DMMs were helping their
MS (0R=1.32, 95% Cl=1.02-1.77).

CONCLUSIONS: Female MS patients report better awareness of disease
symptoms and have more positive perceptions of their ability to manage
therapy with DMMs than male MS patients. These findings suggest that
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male MS patients may require additional education and support to manage
their disease and therapy needs. Knowledge of these gender differences
potentially could help managed care organizations to improve therapy
adherence by guiding gender-specific patient support programs.
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What is already known about this subject

» Adherence to disease-modifying medications (DMMs) for multi-
ple sclerosis (MS) is particularly challenging because these drugs
are injectable rather than oral medications. Mohr et al. (2001)
showed that nonadherence to weekly intramuscular injections
of interferon beta-la was related to patients’ low expectations of
their ability to self-inject medication and that patients whose
medication was administered by another individual, such as a
spouse or a visiting nurse, had an increased risk of discontinua-
tion. These medications also have side effects that reduce adher-
ence to therapy.

» Female MS patients are more optimistic and confident about their
ability to function with MS than are males. In a study population
(=556) of 124 males (73 with relapsing-remitting MS [RRMS]
and 51 with progressive MS) and 432 females (348 with RRMS
and 84 with progressive MS), Fraser and Polito (2007) found that
females had significantly higher scores than males (P=0.001) on
a 9-item function subscale of the Multiple Sclerosis Self-Efficacy
Scale (MSSE), a validated and reliable tool. Although the MSEE’s
creators suggested its use in research investigating adherence to
treatment and health, the MSSE does not capture information
about DMMs or patient perception of ability to manage therapy
with DMMs.

 Female MS patients are better able than males to manage the emo-
tions related to MS disabilities. Miller and Dishon (2006) found
that the negative correlation between a Health Related Quality of
Life (HRQOL) Scale (MSQOL-54 with Fatigue Severity Scale) and
physical sequelae of MS as measured by the Expanded Disability
Status Scale was smaller for females than for males. However,
this survey did not capture information about perceived ability to
manage therapy with a DMM.
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What this study adds

* Patient perceptions about ability to manage MS therapies and
symptom awareness, which are essential for optimal long-term
disease management, differ by gender. Female patients have
greater self-reported symptom awareness and more positive per-
ceptions of ability to manage therapy.

* Most respondents to a mailed survey of commercially insured
MS patients (N=2,022) were female (n=1,629, 80.6%); most had
relapsing-remitting MS (n=1,493 of 1,813, 82.3%); and most were
using subcutaneous glatiramer acetate (n=680 of 2,011; 33.8%)
or intramuscular interferon beta-la (n=672 of 2,011; 33.4%) to
treat MS.

e After controlling for relevant covariates, such as frequency of
flare-ups, clinical course of disease, and type of pharmacy where
medications were dispensed, female MS patients had greater odds
of reporting that they know what to do when experiencing any
MS symptom (odds ratio [OR]=142, 95% CI=1.08-1.88); that
they recognize a disease relapse or exacerbation (OR=1.37, 95%
CI=1.03-1.82); and that they know what to do if a relapse or exac-
erbation occurs (OR=1.34, 95% CI=1.01-1.77). Female patients
were also more likely to perceive that the DMM they were taking
was helping their MS (OR=1.32, 95% CI=1.02-1.77) and were
more likely to report being aware of treatment options (OR=1.48,
95% CI=1.07-2.07).

ultiple sclerosis (MS) is a chronic, neurodegenerative
‘ \ / | inflammatory disease of the central nervous system
that affects an estimated 400,000 Americans.! This
disease is categorized into 4 forms or subtypes by clinical
course: relapsing-remitting MS (RRMS), secondary progressive
MS (SPMS), primary progressive MS (PPMS), and progressive-
relapsing MS (PRMS). At the onset of the disease, approximately
85% of all MS patients have RRMS, of whom almost one-half will
experience a gradual progression of disability within 10 years
of their initial attack,? and 90% will develop worsening disease
within 25 years.®> Multiple sclerosis affects females at 2 to 3 times
the rate it affects males,*> but males have a later average onset
of disease and a faster progression to disability than do female
patients.>”

Altering the natural course of MS and diminishing the risk of
progressive disability over time are pivotal in the clinical man-
agement of MS. Accordingly, the Multiple Sclerosis Council for
Clinical Practice Guidelines and the National Multiple Sclerosis
Society recommend the early use of disease-modifying medica-
tions (DMMs) in patients who have relapsing forms of MS.#9 Of
the 6 immunomodulatory therapies approved for treatment in MS
patients, there are 3 beta-interferons: intramuscular interferon
beta-la (Avonex, IM IFN B-la), subcutaneous interferon beta-
la (Rebif, SC IFN B-la), and subcutaneous interferon beta-1b
(Betaseron and newly released Extavia, SC IFN B-1b); glatiramer
acetate, a synthetic protein; intravenous natalizumab (Tysabri),

a monoclonal antibody; and the antineoplastic mitoxantrone for
intravenous infusion (Novantrone). The interferons and glati-
ramer acetate are recommended for treatment in patients with
RRMS.? Natalizumab is recommended primarily for patients who
are unable to tolerate or have not responded adequately to other
DMMs.® Mitoxantrone is recommended for worsening relapsing
disease but is also used in patients with worsening SPMS with
or without relapses.® Although clinical trials of some DMMs in
patients with progressive forms of MS have failed to provide con-
clusive evidence of disease modification, DMMs are still used in
these patients.'®!! Despite the recommendation for the initiation
of treatment after confirmed diagnosis,®® only about one-half of
all MS patients currently use a DMM.!12

Although DMM use is important for optimal health man-
agement, MS patients face many challenges in adhering to the
recommendations. These include the chronicity of the disease,
high cost of therapies, injection anxiety, injection site and post-
injection reactions, and adverse side effects of the DMMs.!3!
Reports suggest that the chronic and disabling nature of the
disease may lead to depression in some patients,'>'¢ which may
be associated with decreased adherence to DMMs.'” In addition,
the costs of DMMs present an additional burden. Unemployment
rates of 41% to 60% have been reported in MS patients, which
may lead to difficulty affording prescription medications.'®!° In
a study of MS patients aged 21 to 64 years, lezzoni et al. (2008)
reported that even among patients with prescription drug cover-
age, 20% reported the level of difficulty in paying for medications
as somewhat or very difficult.!” Furthermore, the interferons and
glatiramer acetate are injectable medications, and self-injection is
frightening to some patients. Mohr et al. (2001) found injection
anxiety in 44% of a survey sample of 101 MS patients and sug-
gested that negative perceptions of injection of DMMs are signifi-
cantly related to discontinuation of therapy.?® Injections may also
lead to injection site reactions ranging from mild bruising to the
development of ulcers and granulomas.?* The interferons used to
prevent disease progression in MS are often also associated with
such side effects as flu-like symptoms, muscle spasticity, and
fatigue.?223 Such adverse effects are often cited as reasons for dis-
continuation of therapy.?* Other factors that decrease adherence
include perceived lack of efficacy and suboptimal patient-health
care provider relationship.20-2+-2¢

In addition to effective management of and adherence to
DMM therapy, awareness of MS symptoms and the ability to
respond to them appropriately are important factors in the
successful self-management of MS.?” Symptom awareness as
part of self-monitoring in other chronic diseases has also been
associated with fewer physician visits and hospitalizations.?8#
Disease self-management is in turn thought to be an important
factor in the psychological adjustment or adaptation to being
diagnosed and living with a chronic disease.*°

It has been well established that, in general, male and female
patients experience health and disease differently.*3? Although
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some of the gender differences in MS patient health can be attrib-
uted to clinical course of disease,>® these differences may also be
attributable to psychological adjustment. Studies have suggested
that female MS patients are more optimistic about their ability
to function with the disease.!®3? In a study by Fraser and Polito
(2007) of 556 patients with MS, average scores on the functional
subscale of the Multiple Sclerosis Self-Efficacy Scale were sig-
nificantly higher for females (n=348 with RRMS and 84 with
progressive MS) than for males (n=73 with RRMS and 51 with
progressive MS).?* Miller and Dishon (2006) evaluated the impact
of gender and disability on quality of life in MS patients. The
authors found that the relationship between physical disability
and diminished quality of life was weaker among females than
males, leading them to conclude that females are better able than
males to manage the emotions related to MS disabilities.'®
Although studies using existing survey instruments that mea-
sure disability and quality of life have reported gender differences
in patient psychology, these existing survey instruments do not
capture information about symptom awareness or the perceptions
of various aspects of therapy with a DMM. Specifically, no study
has addressed the impact of gender on self-reported symptom
awareness or perceived ability to manage therapy with DMMs,
factors that are essential for optimal long-term disease manage-
ment. Therefore, the purpose of this study was to examine self-
reported symptom awareness and perceived ability to manage
therapy with DMMs, comparing females with males in a com-
mercially insured population of MS patients who were currently
taking a DMM. We hypothesized that female patients would have
greater self-reported symptom awareness and a more positive
perception of ability to manage therapy than male patients.

Il Methods

Patients receiving pharmacy benefits through a large pharmacy
benefits management company (PBM) and using a DMM for MS
as indicated by the PBM’s administrative claims data were asked
to complete a survey detailing their perceptions of their overall
health, their disease, and the DMMs that they were taking. The
survey was designed to identify potential gaps in care upon which
managed care organizations (MCOs) could potentially intervene.

Patients

Data were extracted from a l-year database (2007) constructed
for research purposes by Express Scripts, Inc. The database was
composed of administrative pharmacy claims and eligibility
information (including age, gender, and mailing address) for a
random sample of approximately 14 million enrollees, represent-
ing all 50 states, from the more than 55 million enrollees in 578
commercially insured (.e., not Medicare or Medicaid) health
plans using the PBM to manage their pharmacy benefits. Health
plan sponsors included private and public sector employer
groups, MCOs, third-party administrators, self-insured employ-
ers, and union groups. The target population consisted of all

W Flow Chart of Sample Selection

Health plan members
(n=14,316,897)

4 Targeting Criteria
» Aged 18 years or older in February 2008
(n=11,122,415)
+ Continuously eligible throughout study
perioda (n=7,941,367)
« At least 2 DMM claimsP in first 6 months of
2007¢ (n=4,936)
- At least 1 DMMP claim from July 1, 2007,
Kthrough December 15, 2007 (n=4,700) Y.

~

\4

Y

Members targeted for survey
(n=4,700)
Inclusion Criteria

+ Valid mailing address (n=4,679)
* Returned survey (n=2,074)

+ Valid age (n=2,036)

+ Valid gender (n=2,032)

+ Valid DMMP (n=2,022)

Y
Included in sample
(n=2,022)
aFrom January 1, 2007, through January 31, 2008.
bMedi-Span GPI code beginning 62-40, including intramuscular interferon p-1la,
subcutaneous interferon p-1b, subcutaneous glatiramer acetate, mitoxantrone, sub-
cutaneous interferon p-1la, and intravenous natalizumab.
January 1, 2007, through June 30, 2007.
DMM = disease-modifying medication; GPI=generic product identifier.

patients identified as having MS as indicated by the purchase of at
least 2 prescriptions for 1 of the 6 biologic agents used to treat the
disease during the first 6 months of 2007, identified by generic
product identifier (GPI, Medi-Span, Inc., Indianapolis, IN) code
beginning with 62-40. These drugs included IM IFN pB-la, SC
IFN B-1b, SC glatiramer acetate, mitoxantrone, SC IFN B-la, and
IV natalizumab.

Additional study inclusion criteria were (a) at least 1 pharmacy
claim for a DMM between July 1, 2007, and December 15, 2007,
(b) aged 18 years or older when the survey was mailed; and (¢)
continuous enrollment with the study PBM for pharmacy benefits
between January 1, 2007, and January 31, 2008 (Figure 1). This
study protocol was determined to be exempt by the Institutional
Review Board at Saint Louis University in Saint Louis, Missouri.

Survey Development and Administration
A single, self-administered survey was mailed to each targeted
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patient during the first week of February 2008. Because the
survey was anonymous, it was not possible to identify initial
nonrespondents. Thus, no follow-up with nonrespondents was
performed. Responses were captured through April 25, 2008.

The 42-item self-report survey collected standard demographic
and MS-specific clinical characteristics, such as clinical course of
disease and frequency of exacerbations or relapses, in addition
to information about therapy with DMMs and utilization of
physician services. Although a previously validated MS-specific
survey instrument has been used to measure some constructs of
patient perception of disease impact and ability to function with
the disease,** the instrument was not used for this study because
it did not specifically capture information about DMMs. Our
survey measured self-reported physical and mental health status
using the Medical Outcomes Short Form 12 (SF-12), a validated
health outcomes instrument that has been used in previous MS
surveys.”

Additional questions about utilization of physician services
and reasons for lack of physician care were also asked in an
attempt to capture information about potential gaps in care. These
questions were not part of a previously validated instrument. The
survey also captured information about symptom awareness,
which DMMs were currently being used, where the medications
were being obtained (through a mail order pharmacy, specialty
pharmacy, or community pharmacy), and how positively or nega-
tively the patients perceived their ability to manage therapy with
those medications. The perception questions included items mea-
suring the perceived efficacy of medications, drug administration
skill and knowledge, and adherence to prescribed drug therapy.
Factual and behavioral questions involving clinical disease char-
acteristics, physician care, MS medications, and demographic
characteristics were measured with multiple-choice responses
tailored for each question. Knowledge and attitudinal questions
(e.g., perceived self-care ability) were measured on 5-point Likert
scales ranging from 1 (strongly agree) to 5 (strongly disagree)
to provide a representative set of response options, maximize
discrimination, and maintain a consistent number of response
options with the SF-12 that served as a foundation for the current
instrument.

The survey was developed through an iterative process that
involved 6 experts in neurology, pharmacy, epidemiology, and
survey design and validation, following the industry standard
approach developed by Dillman and colleagues and recom-
mended in survey methodology textbooks.>* This multi-step pro-
cess included (a) definition of the primary aims of the study; (b)
identification and operational definition of the relevant constructs
to be measured; (c) detailed literature search for existing validated
instruments; (d) interviews with patients, family members, and
clinicians caring for patients with MS to establish core survey
content; (e) drafting the initial item set, including any questions
from existing instruments; (f) structured review for appropriate-
ness of response options and understandable terminology by 2

external survey methodologists who were not associated with the
current study; (g) item revisions or reductions; (h) pilot testing in
a convenience sample of 8 individual MS patients; (i) additional
item revisions; and (j) administration of instrument to the full
study sample. The revisions to the survey instrument included
a reordering of the survey to include general health questions
from the SF-12 as the first set of questions and moving questions
about physician care to the middle of the instrument; changing
the clinical terminology from “exacerbation” to “flare-up” in all
questions asking about disease exacerbations; and deletion of the
term “benign MS” as a clinical subtype of the disease. Questions
were worded at the sixth-grade reading level, with the exception
of commonly used MS clinical terminology. The questionnaire is
available by request from the corresponding author.

Measurement of Outcomes

The primary outcomes for this study were self-reported symptom
awareness and perceived ability to manage therapy. Questions
were designed to capture information about perceptions of dis-
ease and therapy with DMM in order to identify where managed
care pharmacy could intervene on behalf of the patient. Three
items on the survey measured self-reported symptom awareness,
that is, whether patients felt they could recognize when disease
relapses or exacerbations were occurring and how to respond to
these and other general disease symptoms. Additional questions
measured perceived ability to manage therapy and included 2
questions about patient perception of managing dosing regimens,
a single question about perception of adverse effects, 3 ques-
tions about medication adherence, and 2 questions measuring
perceived efficacy of DMMs. Questions also asked about the
perceived ease of self-administering, obtaining, and paying for
medications, and another question measured whether or not
patients were aware of the treatment options for MS.

Statistical Analysis

Post hoc reliability analyses using the Cronbach’s alpha coef-
ficient were performed to determine the internal consistency
of identified constructs. The constructs tested for reliability
included symptom awareness (relapse recognition, management
of relapses, and management of general MS symptoms); dosing
regimens; adherence; and perceived efficacy of DMMs.

The responses to all statements measuring symptom aware-
ness and perceived ability to manage therapy were dichotomized
by combining the responses “strongly agree” or “agree” into the
category “agree” versus any other response (i.e., “neither agree nor
disagree,” “disagree,” or “strongly disagree”) as “did not agree.”
Bivariate analyses assessing the relationship between gender and
a number of survey measures, including clinical course of dis-
ease, DMM, self-reported health status, self-reported symptom
awareness, and perceived ability to manage therapy, were com-
puted using the Pearson chi-square test.

Separate multivariate logistic regression models were
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developed to further assess the relationship of gender with mea-
sures of symptom awareness and perceived ability to manage
therapy after adjustment for other covariates. Bivariate compari-
sons with gender with P values less than 0.25 and variables that
theoretically would be expected to affect measured outcomes
were included as covariates in the multivariate models. A more
liberal critical value than the traditional value of P<0.05 was
used as a criterion for covariate inclusion to account for complex
relationships or variables that may become significant only in the
presence of other variables. All models controlled for educational
level (high school diploma or less as the referent category, associ-
ates’ degree, bachelor’s degree, post-graduate education); age at
the time of the survey (less than 43 years of age as the referent
category, ages 43 through 49 years, ages 50 through 55 years, age
56 years or older); annual household income (less than $50,000
as referent category, $50,000 to $74,999, $75,000 to $99,999,
$100,000 to $149,999, $150,000 or more); type of pharmacy
where DMM was dispensed (mail order pharmacy as the referent
category, retail pharmacy, specialty pharmacy); clinical course of
disease (RRMS disease type as the referent category, SPMS, PPMS,
PRMS); frequency of flare-ups or exacerbations in the previous 12
months (none as the referent category, 1 to 2, 3 to 5, 6 or more);
and DMM used by the patient at the time of the survey (IM IFN
B-1a as the referent category, SC IFN B-1b, SC glatiramer acetate,
SC IFN f-1a). Patients using natalizumab or mitoxantrone were
excluded from the models because of small patient counts.

Two variables meeting the covariate inclusion criteria were
excluded from the models. First, because age at the time of
diagnosis and age at the time of the survey were strongly corre-
lated (Pearson’s r=0.60, P<0.01), only age at time of survey was
included as a covariate. Second, although theoretically important,
self-reported health status was strongly correlated with number
of flare-ups (Spearman’s tho=0.78, P<0.001) and was therefore
excluded from the models.

Although we computed models evaluating the relationship
between gender and all of the items measuring symptom aware-
ness and perceived ability to manage therapy, model results are
reported only for outcomes in which gender was a statistically
significant predictor. All analyses were conducted using a 2-sided
alpha of 0.05 in SPSS 17.0 (SPSS Inc., Chicago, IL). Other data
captured by the survey but not significantly related to gender and
self-reported symptom awareness or perceived ability to manage
therapy are available by request from the authors.

Il Results

Of the 4,700 patients who were mailed a survey in February
2008, 2,074 (44.1%) returned a survey by April 25, 2008 (Figure
1). Of those who returned a survey, respondents with invalid or
missing values for age at the time of the study (n=38), gender
(n=4), or type of DMM (n=10) were excluded. The final analytic
sample included 2,022 respondents. Respondents who were
using natalizumab (n=37) or mitoxantrone (n=2) were included

in the analytic sample but were excluded from multivariate analy-
sis because of small sample size.

Assessments of Questionnaire

Response Rates and Reliability

Some respondents did not answer all of the questions, and rates
of item nonresponse differed by question but were less than 2%
of the responses for most survey items. An error in a question-
naire skip pattern, intended to direct respondents not to complete
items about lack of physician care if they were currently seeing a
physician for their MS, also directed respondents who were see-
ing a physician not to answer questions about use of physician
services. However, nearly all (98.7%) respondents reported being
under a physician’s care in responding to the questions in that
section, and only those who reported that they were not currently
under a physician’s care responded to questions about why they
were not receiving care.

There were no significant differences in age, gender, DMM,
disease type, or frequency of relapses or exacerbations between
respondents included in the final analysis sample and the 52
respondents who were excluded. As survey participation was
anonymous, making analysis of nonrespondents impossible,
potential nonresponse bias was measured only by comparing the
4,700 targeted patients with the 2,022 respondents on key demo-
graphic and clinical characteristics. The total targeted sample
and the respondents were similar with respect to distributions of
gender, DMM type, DMM-related monthly out-of-pocket costs,
and the average age of patients by gender (data not shown but
available from authors on request).

In post hoc reliability tests, the Cronbach’s alpha coefficient
for measures of symptom awareness (relapse recognition, man-
agement of relapses, and management of general MS symptoms)
was 0.88, indicating that the constructs consistently measured
the same concept. Post hoc reliability tests suggested some inter-
nal consistency on questions related to the concept of dosing
regimens (a=0.64), low internal consistency on questions related
to adherence (a=0.35), and sufficient internal consistency on
questions related to perceived efficacy of DMMs (a=0.76).

Patient Characteristics

The majority (80.6%) of respondents were female (Table 1).
Compared with female respondents, male respondents were
older when the survey was completed (P=0.009), were diagnosed
with MS at an older age (P=0.006), and were more likely to have
a progressive clinical course of disease (P<0.001), although the
majority of respondents, regardless of gender, did not have the
more progressive forms of MS. In addition, a greater portion of
male respondents were taking SC IFN f-la at the time of the
study (19.5% vs. 15.0% for males and females, respectively), and
a smaller portion were taking IM IFN B-la, 25.7% vs. 35.3%,
P=0.008). Differences in the proportions of males and females
filling prescriptions for DMMs through retail pharmacies, the
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W Characteristics of Female and Male Patients Using

Disease-Modifying Medication for Multiple Sclerosis

Characteristics Females Males P Value?
Whole sample n (percent of sample) 1,629 (80.6) 393 (194
Number of years since diagnosis mean [SD] 10.8  [9.0] 10.7 [8.8] 0.747
n (%)b n (%)b
Age at time of diagnosis (years)
1to31 419 (26.7) 71 (18.6) 0.006
32 to 38 370 (23.6) 91 (23.8)
39 to 45 409 (26.0) 108 (28.3)
46 or older 373 (23.7) 112 (29.3)
Age at time of survey (years)
18 to 42 405 (24.9) 81 (20.6) 0.009
43 to 49 401 (24.6) 78 (19.8)
50 to 55 405 (24.9) 106 (27.0)
56 or older 418 (25.7) 128 (32.6)
Race
Caucasian 1,498 (92.1) 361 (92.6) 0.927
African-American 74 (4.6) 16 &1
Other 54 (3.3 13 (3.3
Educational attainment
HS/GED or less 651 (40.5) 148 (38.2) 0.130
Associate’s degree 279 (174) 54 (14.0)
Bachelor’s degree 376 (234 96 (24.8)
Post-graduate degree 302 (18.8) 89 (23.0)
Annual household income
$49,999 or less 498 (32.8) 102 (27.5) 0.169
$50,000 to $74,999 395 (26.0) 102 (27.5)
$75,000 to $99,999 263 (17.3) 73 (19.7)
$100,000 to $149,999 243 (16.0) 55 (14.8)
$150,000 or more 121  (8.0) 39 (10.5)
Clinical course of disease
Relapsing-remitting 1,238 (84.5) 255 (73.3) <0.001
Secondary progressive 166 (11.3) 47 (13.5)
Primary progressive 45 (3.1 33  (9.5)
Progressive relapsing 16 (1.1 13 3.7
Flare-ups experienced in previous year
None 661 (42.5) 169 (44.5) 0.225
lto2 636 (40.9) 140 (36.8)
3t05 199 (12.8) 49 (129
6 or more 59 (3.8 22 (5.8
Self-reported overall health status
Excellent, very good, or good 1,324 (84.0) 2906 (78.1) 0.008
Fair or poor 252 (16.0) 83 (21.9)
Steroids to treat symptoms
Not using steroids 976 (80.9) 229 (79.5) 0.726
Oral steroids (scheduled or for flare-ups) 135 (11.2) 37 (12.8)
Intravenous steroids (scheduled or for flare-ups) 96 (8.0 22 (7.6)
DMM currently used by patient
IM interferon beta-la 572 (35.3) 100 (25.7) 0.008
SC interferon beta-la 244 (15.0) 76 (19.5)
1V natalizumab 28 (1.7) 9 .3
SC interferon beta-1b 233 (144 67 (17.2)
SC glatiramer acetate 543 (33.5) 137 (35.2)
IV mitoxantrone 2 (0.D 0 (0.0
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W Characteristics of Female and Male Patients Using
Disease-Modifying Medication for Multiple Sclerosis (continued)

Characteristics ‘ Females ‘ Males P Value?

Type of pharmacy where DMM is dispensed
Community retail 102 (6.6) 18 4.8 0.442
Mail order pharmacy 348 (22.5) 86 (23.1)
Specialty 1,095 (70.9) 269 (72.1)

Survey Items

Self-reported symptom awareness®
I know when I am experiencing a relapse or exacerbation. 1,159/1,538 (75.4) 255/370 (68.9) 0.011
I know what to do when I am experiencing a relapse or exacerbation. 1,124/1,534 (73.3) 244/367 (66.5) 0.009
I know what to do when I experience any MS symptom. 1,164/1,541 (75.5) 257/371 (69.3) 0.013

Perceived ability to manage therapy®
1 know what to do if I miss a dose. 1462/1,583 (92.4) 338/374 (904) 0.204
I know what to do if there is an injection site reaction. 1,347/1,572 (85.7) 312/373 (83.6) 0.317
I take my medication as prescribed by my physician. 1,517/1,584 (95.8) 363/376  (96.5) 0.496
I forget to take my medications. 348/1,566 (22.2) 85/375 (22.7) 0.853
I take medications only when symptoms appear. 19/1,578  (1.2) 9/376 24 0.081
The benefits I receive from taking the medication are worth the costs. 1,202/1,582 (76.0) 255/372 (68.5) 0.003
I believe that the medication helps my MS. 1,250/1,580 (79.1) 270/376 (71.8) 0.002
The medication gives me unwanted side effects. 740/1,579 (46.9) 157/375 (41.9) 0.081
I have trouble administering the medication to myself. 464/1,578 (294 95/376 (25.3) 0.111
I have trouble paying for my medication. 336/1,576 (21.3) 80/376 (21.3) 0.985
I have trouble getting the medications I need for my MS. 87/1,580 (5.5) 26/375  (6.9) 0.287
[ am aware of my treatment options for MS. 1,327/1,562 (85.0) 303/378 (80.2) 0.022

aFor categorical variables, P values are derived from Pearson’s chi-square test. For number of years since diagnosis, P values are derived from Student’s t-test. All tests

compared males with females.

bBecause of item nonresponse, the total number of respondents answering each question does not always sum to the total number of cases in the sample.

cFor these survey items, numerators are counts of respondents who answered “strongly agree” or “agree” on a 5-point Likert-type scale, on which the remaining options
were “neither agree nor disagree,” “disagree,” and “strongly disagree.” Denominators are counts of respondents answering the question.

DMM = disease-modifying medication; HS/GED = high school/general education diploma; IM = intramuscular; IV = intravenous; MS=multiple sclerosis; SC = subcutaneous;

SD=standard deviation.

PBM’s mail order pharmacy, or specialty pharmacies were not
significant (P=0.442). A significantly greater proportion of male
respondents reported fair or poor overall health compared with
females (21.9% vs. 16.0%, respectively, P=0.008).

Relationship of Gender with Measures of Symptom
Awareness and Perceived Ability to Manage Therapy
Multivariate models controlling for clinical course of disease,
frequency of flare-ups or exacerbations, DMM type, pharmacy
where medications were dispensed, income, age, and educational
attainment reflected significant differences in self-reported symp-
tom awareness and some perceptions of ability to manage therapy
between males and females (Table 2). Compared with male
respondents, females had 42% greater odds of agreeing with the
statement “I know what to do when I experience any MS symp-
tom” (odds ratio [OR]=1.42, 95% confidence interval [CI] =1.08-
1.88). Female respondents also had greater odds of reporting that
they know when they are experiencing a disease exacerbation
(OR=1.37, 95% CI=1.03-1.82) and that they know what to do
when they experience a disease exacerbation (OR=1.34, 95%
CI=1.01-1.77). In addition, female respondents had greater odds

of responding optimistically to several statements related to
perception of ability to manage therapy. They had 78% greater
odds of reporting that they know what to do if they miss a dose
of medication (OR=1.78, 95% CI=1.08-2.43), 32% greater odds
of believing that the medications they were taking were helping
their disease (OR=1.32, 95% CI=1.02-1.77), and 38% greater
odds of believing that the benefits of taking the medications were
worth the costs (OR=1.38, 95% CI=1.04-1.84). Finally, female
respondents also had 48% greater odds of reporting awareness
of all treatment options for MS (OR=148, 95% CI=1.07-2.07).
Measures that were not significantly associated with gender
included taking prescriptions as prescribed, forgetting to take
medications, taking medications only when symptoms appeared,
having trouble self-administering medications, having trouble
paying for medications, perceiving unwanted side effects from the
medications, and having trouble obtaining the medications.

Hl Discussion
Among commercially insured MS patients who were currently
taking a DMM, the results of this survey suggest that a gender
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m Logistic Regression Analyses: Measures of Self-Reported

Symptom Awareness and Perceived Ability to Manage Therapy?

I know I know what to
when I am do when I am I know what I believe the
experiencing experiencing to do when1 | I know what to | benefits of the I believe the I am aware of
a relapse or a relapse or experience any | do when I miss | medication are medications the treatment
exacerbation exacerbation MS symptom a dose worth the costs help my MS options for MS
Male Reference Reference Reference Reference Reference Reference Reference
Female 1.37 (1.03-1.82) | 1.34 (1.01-1.77) | 1.42 (1.08-1.88)| 1.78 (1.08-2.43) | 1.38 (1.04-1.84)| 1.32 (1.02-1.77) | 1.48 (1.07-2.07)

Clinical course of disease

Relapsing-remitting

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Secondary progressive

0.72 (0.49-1.04)

0.77 (0.53-1.10)

1.04 (0.71-1.53)

1.61 (0.79-3.31)

0.57 (0.40-0.82)

0.54 (0.38-0.78)

1.02 (0.65-1.61)

Primary progressive

0.40 (0.23-0.70)

0.45 (0.26-0.79)

0.71 (0.39-1.27)

2.58 (0.61-10.93)

0.53 (0.29-0.94)

0.28 (0.28-0.92)

0.96 (0.47-1.99)

Progressive relapsing | 0.45 (0.18-1.10) | 0.57 (0.23-1.38) | 0.80 (0.31-2.03) N/A 1.97 (0.62-6.23)| 1.51 (0.52-4.36)| 1.15 (0.37-3.63)
Flare-ups experienced in previous year

None Reference Reference Reference Reference Reference Reference Reference
1to2 1.49 (1.16-1.93) | 1.32 (1.03-1.69) | 0.89 (0.69-1.14) | 0.92 (0.61-1.39) | 0.88 (0.67-1.14) | 0.91 (0.69-1.19) | 0.76 (0.56-2.03)
3to5 1.76 (1.19-2.60) | 1.41 (0.98-2.04)| 0.94 (0.65-1.36) | 0.68 (0.39-1.19) | 0.49 (0.35-0.70) | 0.52 (0.36-0.74) | 0.64 (0.42-0.97)
6 or more 1.91 (1.00-3.65)| 1.65 (0.89-3.05)| 1.01 (0.55-1.84)| 1.02 (0.35-3.01) | 0.31 (0.18-0.55)| 0.29 (0.17-0.51) | 0.67 (0.35-1.30)

Age (years)

42 or younger

Reference

Reference

Reference

Reference

Reference

Reference

Reference

43-49

1.23 (0.87-1.749)

1.23 (0.88-1.71)

1.12 (0.81-1.56)

1.28 (0.76-2.15)

0.81 (0.58-1.14)

0.89 (0.67-1.37)

145 (0.98-2.15)

50-55

0.95 (0.68-1.32)

1.08 (0.73-1.39)

1.07 (0.78-1.48)

1.15 (0.69-1.91)

0.85 (0.61-1.19)

1.04 (0.72-1.46)

1.64 (1.10-2.44)

56 or older

1.01 (0.72-141)

0.93 (0.68-1.28)

1.06 (0.77-1.47)

1.39 (0.82-2.35)

0.91 (0.65-1.28)

0.82 (0.54-1.08)

1.13 (0.78-1.64)

Educational attainment

High school diploma/

GED or less

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Associate’s degree

0.94 (0.67-1.32)

1.04 (0.75-1.45)

1.13 (0.81-1.59)

1.15 (0.65-2.03)

0.58 (0.41-0.81)

0.95 (0.66-1.36)

1.13 (0.77-1.68)

Bachelor’s degree

0.90 (0.66-1.23)

1.06 (0.79-1.43)

1.00 (0.74-1.35)

1.09 (0.66-1.79)

0.47 (0.53-0.87)

0.81 (0.59-1.11)

1.25 (0.87-1.79)

Post-graduate degree

1.02 (0.73-144)

1.14 (0.82-1.58)

1.34 (0.87-1.70)

0.88 (0.52-1.48)

0.71 (0.50-1.00)

0.93 (0.65-1.33)

1.89 (1.22-2.93)

Annual household inco

me

$49,999 or less

Reference

Reference

Reference

Reference

Reference

Reference

Reference

$50,000 to $74,999

1.29 (0.96-1.74)

1.23 (0.92-1.64)

1.39 (1.03-1.86)

1.17 (0.72-1.89)

0.99 (0.73-1.34)

1.29 (0.94-1.77)

1.54 (1.09-2.17)

$75,000 to $99,999

1.88 (1.31-2.69)

1.64 (1.16-2.32)

1.66 (1.17-2.36)

1.34 (0.76-2.35)

1.22 (0.86-1.74)

1.28 (0.88-1.85)

2.14 (1.38-3.32)

$100,000 to $149,999

1.97 (1.34-2.88)

1.74 (1.20-2.52)

1.34 (0.93-1.91)

1.52 (0.82-2.85)

1.56 (1.06-2.29)

1.29 (0.87-1.89)

1.72 (1.10-2.67)

$150,000 or more

1.93 (1.19-3.13)

1.27 (0.81-1.98)

1.55 (0.97-2.48)

0.96 (0.49-1.90)

145 (0.90-2.35)

1.11 (0.69-1.79)

1.78 (0.99-3.22)

DMM currently used by patient?

IM interferon beta-la

Reference

Reference

Reference

Reference

Reference

Reference

Reference

SC interferon beta-la

0.93 (0.65-1.33)

0.88 (0.63-1.23)

0.89 (0.61-1.20)

2.38 (1.29-4.40)

0.62 (0.44-0.87)

0.49 (0.65-0.68)

1.04 (0.69-1.60)

SC interferon beta-1b

1.27 (0.87-1.86)

1.38 (0.96-1.99)

1.10 (0.80-1.65)

2.86 (1.43-5.72)

0.96 (0.66-1.39)

0.81 (0.58-1.20)

0.91 (0.60-1.39)

SC glatiramer acetate

0.85 (0.64-1.12)

0.89 (0.69-1.17)

0.92 (0.70-1.20)

1.55 (1.02-2.36)

0.88 (0.66-1.17)

0.76 (0.54-0.96)

0.86 (0.62-1.20)

Type of pharmacy where DMM is dispensed

Retail Reference Reference Reference Reference Reference Reference Reference
Mail order 1.15 (0.69-2.13) | 1.33 (0.81-2.18) | 1.23 (0.74-2.03) | 0.99 (0.43-2.27)| 1.57 (0.95-2.59) | 1.35 (0.58-1.20) | 1.23 (0.70-2.16)
Specialty 1.34 (0.84-2.13) | 1.17 (0.74-1.84) | 1.17 (0.74-1.86) | 0.97 (0.45-2.09) | 1.36 (0.87-2.14) | 1.26 (0.54-0.96)| 1.49 (0.89-2.49)

Model statistics

C-statistics

0.629

0.610

0.583

0.658

0.654

0.647

0.646

Number of cases

1,908

1,901

1,912

1,957

1,954

1,956

1,940

aCells show odds ratios and 95% confidence intervals. Cells in bold font indicate statistically significant results.
bPatients using natalizumab or mitoxantrone were excluded from all models because of small patient counts.
DMM = disease-modifying medication; GED =general education diploma; IM =intramuscular; MS = multiple sclerosis; SC=subcutaneous.

difference may exist in self-reported symptom awareness and per-
ceived ability to manage DMM therapy among MS patients. The
present study is the first, to our knowledge, to report that female
MS patients had significantly greater self-reported symptom

WWW.amep.org

awareness than males, even after controlling for clinical course
of disease and frequency of flare-ups. Female survey respondents
also had more optimistic perceptions of efficacy with DMMs
compared with male respondents and reported greater awareness
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of treatment options, both of which are important factors in the
perception of ability to manage therapy. Such factors have been
shown to be important for long-term adherence to drug therapy
in a variety of disease states.?>-373®

Our findings are consistent with those of previous research
that reported gender differences in illness perception and symp-
tom awareness among females as compared with males. Previous
research suggests that female patients, because of greater selec-
tive attention to their bodies and an increased attribution of
bodily sensations to physical illness, have historically perceived
an excess of symptoms compared with males, even when both
sexes are healthy.*® Coping skills are also an important factor
in patients’ adaptation to and self-management of their chronic
diseases, including MS. Structured interviews with male and
female patients and their partners suggested that the ability to
integrate various dimensions of the disease into their daily lives is
associated with gender. Female patients had greater coping skills
compared with male patients.*® In similar studies of patients
with heart failure, females scored higher on measures of health
satisfaction and generally had more positive perceptions of the
impairment, limitations, loss, and emotional burden associated
with living with heart failure.*

The present study’s findings may play an important role in
enhancing patients’ adherence to DMMs. The perception of lack
of efficacy accounts for as many as one-half of treatment discon-
tinuations,?® and perceiving efficacy from DMM therapy may be
associated with better adherence.?0## Patients may also assume
that their DMM is ineffective when their current MS symptoms
persist or new symptoms arise.** Although this perceived lack
of efficacy may be accurate in patients who develop neutralizing
antibodies after beginning therapy or in patients with nonrespon-
sive disease,” it may also be the result of unrealistic treatment
expectations or lack of symptom awareness* and may lead to
detrimental discontinuations, nonadherence, or costly medica-
tion waste.

Eliminating barriers to adherence with DMM is therefore key
in the clinical management of MS patients, as is increasing aware-
ness of relapses and disease symptoms. In MS, patients’ aware-
ness of symptoms and appropriate expectations of treatment are
an important part of the patient-provider relationship.**+ While
the causes of patient nonadherence are still an area of study and
debate, it has been suggested that health care providers play a
critical role in recognizing medication nonadherence and identi-
fying solutions that improve patient adherence.?

Findings of the present study suggest that it may be necessary
for health care providers and MCOs to tailor messages and pro-
grams to male and female MS patients differently in order to opti-
mize therapy. Health care providers and MCOs should consider
offering male MS patients additional education on the clinical
course of their disease and the benefits of taking a DMM, in addi-
tion to steering them toward clinical support programs that teach
them to identify when an exacerbation is occurring and how to

handle exacerbations and other disease symptoms. Although
the MS literature contains no studies of the effectiveness of such
gender-tailored psychosocial interventions, a patient education
program for males that better explains the goals of treatment with
DMMs, emphasizing delay or prevention of disease progression,
may have potential success.

Limitations

First, the potential for reporting biases and misclassification is
always present in surveys, especially when gathering self-reported
medication use data from patients. In this study, responses were
anonymous to minimize any social desirability response bias;
however, it is possible that some patients reported better symp-
tom awareness or perceived ability to manage DMM therapy
partly because of social desirability concerns. Second, potential
self-selection bias may have led to selective reporting of results;
that is, more optimistic patients or patients with less disability
might have been more likely to respond to the survey. Third, the
c-statistics for the logistic regression analyses were modest, rang-
ing from 0.58 to 0.66 on a scale of 0.5 to 1.0 where 0.5 indicates
predictive ability no better than random assignment.

A fourth limitation was the absence of medical claims data to
confirm a diagnosis of MS. Although the DMMs used to treat MS
are not often cited as medications with common off-label uses,*
patients could have been incorrectly identified as MS patients
from inclusion criteria based solely on pharmacy claims. Fifth,
an error in survey construction may have prevented the capture
of important information about the use of physicians for MS care
and potentially threatened the results of the survey. Specifically,
a section of the survey contained questions about whether or not
a patient was receiving physician care and reasons for lack of
physician care, but the survey instructed patients not to answer
any of the questions in the section if they were currently being
seen by a physician. However, the vast majority of respondents
(98.7%) positively answered the question of whether they were
currently under care, suggesting that the erroneous instruction
did not affect survey responses. Sixth, the sample of patients was
identified from a commercially insured population of patients
currently using DMMs, whose outcomes may not represent those
of the general population of MS patients in the United States or of
commercially insured patients not taking DMMs.

Hl Conclusions

This survey of a commercially insured sample of MS patients
using DMMs found that female respondents had greater self-
reported symptom awareness and more positive perceptions of
their ability to manage therapy with DMMs than did male MS
patients. These data suggest that males with MS may benefit
from additional education and support to manage their disease
and therapy needs. Increased education about drug administra-
tion and appropriate efficacy expectations may lead to increased
adherence, which can prevent disease progression.
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