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Abstract 

 

Examining adherence, perceptions, and symptoms in patients with 

Multiple Sclerosis  

 

Kangho Suh, M.S.Phr  

The University of Texas at Austin, 2013 

 

Supervisors:  Karen L. Rascati; James P. Wilson 

 

Objective: To examine reasons why Multiple Sclerosis (MS) patients may not be 

adherent to disease-modifying therapies (DMTs). Also, to determine patient perceptions 

of MS as a disease and DMTs as a source of treatment, and compare these between 

patients with prior DMT experience and those who were DMT-naïve. Finally, to assess 

the level of MS symptoms reported in patients taking DMTs, and compare these between 

DMT users and non-users. 

Methods: Patients with MS who were affiliated with a regional health plan at any point 

between January 2005 and December 2010 were asked to fill out a survey, the Multiple 

Sclerosis Medication Questionnaire (MSMQ). For study purposes, non-adherence was 

defined as missing any doses in the previous 28 days by the patient. In addition, the 

MSMQ examined reasons why MS patients do not initiate or discontinue DMT use. For 

statistical analyses, chi-square tests were performed to detect differences and t-tests and 

Mann-Whitney U tests to confirm the results.  
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Results: A total of 197 surveys were returned, of which 105 (53.3%) patients were 

currently on a DMT. Thirty-two (30.5%) of the DMT users were considered non-

adherent. Of the non-adherent respondents, the most frequent reason for non-adherence 

that was at least moderately important was being “too busy” (n=13/29, 44.8%). Amongst 

patients who were not using a DMT, the most common barrier to DMT use was related to 

possible side effects of treatment (n=46/79, 58.2%). Analyzing the statements regarding 

barriers to DMTs revealed significant differences in the proportion of agreement 

regarding physician’s lack of advocacy for DMT use between DMT-naïve patients and 

those who discontinued DMT use (44.7% vs. 17.1%, respectively, p<0.01), as well as for 

dislike for using needles (24.3% vs. 46.3%, respectively, p=0.043). In terms of MS 

symptoms, patients using a DMT generally reported the symptoms posed less of a 

problem, although significant differences were not seen in chi-square analyses.  

Conclusion: The injectable nature of most DMTs seems to cause varying degrees of 

discomfort in MS patients, which may contribute to non-adherence. Reasons given by 

MS patients for DMT non-adherence in the MSMQ mirror the literature regarding this 

topic.  MS patients who are not currently on DMT may not seek or remain on treatment 

for various reasons. It appears certain perceptions regarding MS and DMTs are 

associated with potential DMT use. 
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Chapter 1:  Introduction & Literature Review 

 

INTRODUCTION 

 

 Multiple Sclerosis (MS) is a chronic, inflammatory disorder that targets the 

central nervous system (CNS). As a result, symptoms involving the motor, sensory, 

visual, and autonomic systems occur, typically starting from a young age and more 

commonly in females and Caucasians (Compston & Coles, 2008; World Health 

Organization, 2008). It is estimated that up to 400,000 people have MS in the United 

States (Margolis et al., 2011). Once diagnosed, MS patients are characterized with one of 

four MS subtypes: primary progressive, relapse-remitting, secondary progressive, and 

progressive relapsing.   

Currently, the only medications approved for the treatment of MS are for the 

relapse-remitting MS (RRMS) type. RRMS is characterized by unpredictable relapses of 

existing symptoms or the appearance of new ones, followed by complete or incomplete 

recovery (Miller & Rhoades, 2012; Berger, 2011). As a class, the formulations used to 

treat RRMS are called disease modifying therapies (DMTs). Although DMTs have been 

shown to be effective, many patients do not take their medication as directed and may 

discontinue it for various reasons.  This study aims to assess patient perceptions of MS as 

a disease and DMTs as a treatment modality. 
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CLINICAL MANIFESTATION OF MULTIPLE SCLEROSIS 

  

 MS begins when damage occurs to axons, which are myelin sheaths that protect 

long fiber, in the brain and spinal cord (Caon et al., 2010). These act as transporters of 

electrical signals through which nerve cells communicate (Caon et al., 2010). When 

damage to these sheaths occur, the communication system between the axons in the CNS 

become impaired, which results in the symptoms that MS patients feel (Caon et al., 

2010). In advanced forms of MS, it is believed that up to 70% of axons are lost (Goodin 

& Hauser, 2012). The etiology of axonal damage is not understood, although it is 

believed that inflammatory cells and their toxic products are responsible (Goodin & 

Hauser, 2012).  

 To make matters complicated, there is no definitive test to diagnose a patient with 

MS. Simply put, there must be recorded episodes of an attack with additional evidence 

such as lesions on a brain magnetic resonance imaging (MRI) result if necessary (Fox, 

2006). It is a combination of these indicators that also help rule out other alternative 

diagnoses (Polman et al., 2011). Although MRIs alone cannot definitively diagnose one 

with MS, it is a good prognostic indicator of how someone is doing (Polman et al., 2011; 

Fox et al., 2006). Diagnostic criteria used to identify patients with MS are in Table 1.1.  

Once an evident diagnosis with MS is made, patients unfortunately experience 

continuous neurologic disability over their lifetime (Goodin & Hauser, 2012). Impaired 

ambulation is a common problem for MS patients, as it has been reported that patients 
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require assistance with walking after a median of 15 years from diagnosis (National 

Institute of Neurological Disorders and Stroke, n.d.; Herndon et al., 2009). It is thought 

that only 20% of MS patients’ walking abilities are not affected (Herndon et al., 2009), 

and even patients who are initially thought to have a “benign” course of MS tend to have 

ambulation difficulties after 10 years (Orton et al., 2006; Herndon et al., 2009).  

 Symptoms of MS may manifest in a variety of locations in the body, including the 

brain, spinal cord, or optic nerve (Fox et al., 2006). As a result, symptoms that afflict MS 

patients include those of the sensory, motor, coordination, vision, and bladder functions; 

the most common complaint is fatigue, which is cited by up to 90% of patients (Fox et 

al., 2006). Regrettably for MS patients, the symptoms accumulate over time as recoveries 

after relapses become less complete (Compston & Coles, 2008). This makes it imperative 

that patients with MS do everything they can, which includes staying adherent to therapy 

to slow disease progression.  
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Table 1.1 Diagnostic criteria for MS 
Clinical presentation Additional data needed for MS diagnosis 

2 or more attacks; objective clinical 
evidence of 2 or more lesions or 
objective clinical evidence of 1 
lesion with reasonable historical 
evidence of a prior attack 
 

None 

2 or more attacks; objective clinical 
evidence of 1 lesion 
 
 
 
 
 
 
 
 

Dissemination in space, demonstrated by: 

• At least 1 T2 lesion on MRI in at least 2 
out of 4 MS-typical regions of the CNS 
 
OR 

• Await further clinical attack implicating 
different CNS site 

 
1 attack; objective clinical evidence 
of 2 or more lesions 

Dissemination in time, demonstrated by: 

• Simultaneous presence of asymptomatic 
gadolinium-enhancing and non-enhancing 
lesions at any time 
 
OR 

• A new T2 and/or gadolinium-enhancing 
lesion(s) on follow-up MRI, irrespective of 
its timing with reference to a baseline scan 
 
OR 

• Await a second clinical attack 

1 attack; objective clinical evidence 
of 1 lesion (clinically isolated 
syndrome) 
 
 
 
 
 

Dissemination in space and time, demonstrated by: 
For dissemination in space 
 

• At least 1 T2 lesion in at least two out of 
the four MS-typical regions of the CNS 
 
OR 
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Table 1.1 (continued) 
1 attack; objective clinical evidence 
of 1 lesion (clinically isolated 
syndrome) 
(continued) 

• Await a second clinical attack implicated in 
a different CNS site 
 

For dissemination in time 

• Simultaneous presence of asymptomatic 
gadolinium-enhancing and non-enhancing 
lesions at any time 
 
OR 
 

• A new T2 and/or gadolinium-enhancing 
lesion(s) on follow-up MRI, irrespective of 
its timing with reference to a baseline scan 
 
OR 
 

• Await a second clinical attack 
Insidious neurologic progression 
suggestive of MS 

One year of disease progression (retrospectively or 
prospectively determined) 
 
PLUS 
 
Two out of the three following criteria: 
 

• Evidence for dissemination in space in the 
brain based on ≥1 T2+ lesions in the MS-
characteristic periventricular, juxtacortical, 
or infratentorial regions 
 

• Evidence for dissemination in space in the 
spinal cord based on ≥2 T2+ lesions in the 
cord 
 

• Positive CSF (isoelectric focusing evidence 
of oligoclonal bands and/or elevated IgG 
index) 

Source: From Polman et al., 2011 
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TREATMENT FOR MS 

Currently, there is no cure for MS. However, there are DMTs that are indicated 

for RRMS. They are used to manage and prevent relapses as well as slow disease 

progression (Halpern et al., 2011). Furthermore, DMTs may be beneficial in returning 

patients near baseline levels of functioning prior to relapses of the disease (Goodin et al., 

2002). Prior to establishment of DMTs in managing MS, corticosteroids, such as 

prednisone, were used to treat inflammatory attacks, although long-term benefits have not 

been shown (Goodin et al., 2002; Brusaferri & Candelise, 2000).  

At the time of this study, approved DMTs included subcutaneous (SC) interferon 

IFN) β-1b (Betaseron®,  Extavia®) administered every other day, intramuscular (IM) 

interferon β-1a (Avonex®) administered once weekly, SC IFNβ-1a (Rebif®) administered 

three times per week, SC glatiramer acetate (Copaxone®) administered daily, intravenous 

(IV) natalizumab (Tysabri®) administered once every four weeks, IV mitoxantrone 

(Novantrone®) administered once every three months, and oral fingolimod (Gilenya®) 

administered daily. To achieve maximum benefits from these therapies, patients need to 

have long-term adherence (Caon et al., 2010). The IFNβs and glatiramer acetate are 

generally used as first line treatments, with fingolimod, natalizumab, and mitoxantrone 

reserved as second line treatments (Goodin & Hauser, 2012). More information regarding 

the medications can be found in Table 1.2. The injectable nature by which DMTs are 

administered, except fingolimod, may be an important factor in preventing optimal 

adherence (Mohr et al., 2001; Bischoff et al., 2012).  
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Table 1.2 Disease-modifying treatments used to treat multiple sclerosis 
Generic Name Trade Name Route of 

Administration  
Dosing Schedule 

 
Interferon β-1a 
 

 
Avonex 

 
Intramuscular injection 
 

 
7.5-30 mcg once 
weekly  

 Rebif Subcutaneous injection 
 

4.4-44 mcg three times 
a week 

Interferon β-1b Betaseron Subcutaneous injection 
 

0.0625-0.25 mg every 
other day 

 Extavia Subcutaneous injection 
 

0.0625-0.25 mg every 
other day 

Glatiramer Acetate Copaxone Subcutaneous injection 
 

20 mg daily 

Fingolimod Gilenya Oral 
 

0.5 mg daily 

Natalizumab Tysabri Intravenous infusion 
 

300 mg every 4 weeks 

Mitoxantrone Novantrone Intravenous infusion  
 

12 mg/m2 every 3 
months 

 

ADHERENCE TO MULTIPLE SCLEROSIS TREATMENTS  

 The World Health Organization (WHO) defines adherence as “the extent to which 

a person’s behaviour – taking medication, following a diet, and/or executing lifestyle 

changes, corresponds with agreed recommendations from a health care provider.” (WHO, 

2003). Another definition of adherence, as related to MS treatments, is the continuous 

active, intentional, and shared involvement of the patient, resulting in a beneficial 

prognosis from the standpoint of both the patients and health care provider that helps 

continue the intended, preventative, or therapeutic outcome (Namey, 2007). It is 

emphasized in both definitions that the two parties must be in agreement for the desired 

effect to occur.  
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When it comes to inadequate adherence to treatments for chronic conditions, such 

as adherence to DMTs by MS patients, the problem is multi-faceted, and there is not a 

simple solution to this complex issue. Various methods have been used to measure 

adherence and results are mixed. One way adherence is measured is through analysis of a 

pharmacy claims database to calculate the medication possession ratio (MPR). In its 

simplest form, it is calculated by dividing the days supply of the drug in question by the 

days in the observation period (Halpern et al., 2011). It is arbitrarily assumed that a MPR 

greater than 0.80 is considered adherent to medication in many studies (Andrade et al., 

2006). Another common method used is through patient-reported measures such as 

surveys. When answering a question regarding how many doses patients missed in a 

given time period, if there is even one reported missed dose the patient is considered to 

be non-adherent (Devonshire et al., 2011; Wicks et al., 2011).  

It is estimated that adherence rates to DMTs range from 60% to 83% (Costello et 

al., 2008; Rio et al., 2005). In a large database analysis of a commercial population in the 

United States, 27.7% (n=1236/4462) of MS patients were found to be non-adherent to 

their DMTs (Margolis et al., 2011). Furthermore, discontinuation of these chronic 

medications seems to occur early, as almost half of patients have been observed to stop 

DMT use within two years of initiating treatment (Rio et al., 2005). There are many 

underlying reasons that may explain non-adherence with DMTs, such as injection self-

efficacy (i.e. how well a patient believes she can inject herself), treatment fatigue (i.e. 

tired of taking injections), and adverse events (Costello et al., 2008).  
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The issue with DMT adherence may begin with the timing of treatment initiation. 

Patients are typically prescribed DMTs when they are in remission, making it hard for 

them to accept the fact that they must use life-long injections, especially if flare-ups do 

not occur regularly (Costello et al., 2008). Moreover, it has been shown that if patients 

discontinue treatment, only a low proportion of them who fear progression of the disease 

intend to restart treatment with a DMT (Bischoff et al., 2012). The reason behind this 

may be explained by the loss of optimism in the ability of DMTs to change the 

progression of the disease after patients have relapsed even while on DMTs (Bischoff et 

al., 2012). After all, slowing the progression of MS-related disability and reducing 

relapses are two important reasons patients take DMTs; without these benefits, patients 

may lose motivation and trust in taking their medications (Treadaway et al., 2009).  

 One of the major factors that affect a patient’s adherence to a DMT is that except 

for the newest options, DMTs are injectable medications.  Injection phobia, which 

involves fear and avoidance behavior, is thought to be prevalent in 3.5% - 22% of 

patients, depending on the strictness of criteria (Bienvenu & Eaton, 1998; Cox & Stone, 

2006). This phobia further contributes to the issue of injection self-efficacy, that is, how 

well a patient believes she will be able to inject herself with the medication. It is thought 

that this anxiety revolving around needles could impact adherence, as avoiding the issue 

may be a viable solution to the patient (Mohr et al., 2001). Patients who discontinued 

DMT and participated in telephone interviews afterwards cited injection-related reasons 

(n=184/344, 53.5%), such as fear of injections and injection pain, as the reason they 

stopped treatment – a similar percent (n=212/344, 61.6%) as those who cited 
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discontinuing due to side effects (Bischoff et al., 2012). Long-term users of DMTs face a 

similar problem. Although they do not have trouble injecting themselves, the cumulative 

effect of continuous injections leads to treatment fatigue, which diminishes their 

willingness to stay adherent (Treadaway et al., 2009).  

For patients who may be afraid to administer the DMTs themselves, someone else 

must give the treatment for them. However, this lowers the adherence to DMTs as the 

patient now has to rely on someone else’s availability for treatment (Fraser et al., 2004). 

One observational study found that less than half of patients on IFNβ-1a (n=52/101, 

51.5%) were administering the DMT themselves (Mohr et al., 2001). Mohr and 

colleagues (2001) corroborated the relationship between ability to self-inject and 

adherence; all patients who discontinued IFNβ-1a in their study (n=13/13, 100%) were 

those who were unable to self-inject. They also found that MS patients who had low 

injection self-efficacy turned to someone else to administer the DMTs for them, which in 

turn led to lower adherence (Mohr et al., 2001).  

 Another reason patients with MS become non-adherent seems to be due to the 

lack of positive reinforcement with using DMTs. Unlike other medication therapies 

where some sort of biomarker can be used to assess treatment efficacy, MS does not have 

a direct effect on a specific tangible value (Costello et al., 2008). For example, in diabetes 

where patients may have to self-administer insulin injections many times throughout the 

day, immediate validation of treatment efficacy can be obtained by observing blood 

glucose levels; however, no such marker exists for a MS patient (Costello et al., 2008; 

Saunders et al., 2010).  
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A MS patient must also hope that staying adherent to DMTs will prevent relapses. 

However, if exacerbation of the disease does occur, MS patients will perceive this as a 

lack of efficacy from the DMT and will likely discontinue treatment (Costello et al., 

2008). In an observational study with a long follow up period, 52% of patients 

(n=56/107) who stopped using their DMT cited lack of efficacy as the reason (Rio et al., 

2005). Interestingly, all but 4.3% of patients (n=27/622) discontinued treatment due to 

inefficacy or side effects (Rio et al., 2005).  

 Additional factors in the limitation of adhering to DMTs are systemic side effects 

(i.e. fatigue, depression, and flu-like symptoms) and injection site reactions (ISR) 

(Saunders et al., 2010). A study by O’Rourke and Hutchinson (2005) showed that side 

effects play a major role in MS patients who discontinue relatively shortly after initiating 

DMTs. Patients on natalizumab face perhaps the most serious adverse event, progressive 

multifocal leukoencephalopathy (PML), which is an infection that causes inflammation 

of white matter of the brain from polyomavirus JC (Miller & Rhoades, 2012). Patients 

that have a high risk for PML are those who have antibodies to the JC virus (JCV) and 

have used immunosuppressive therapy in the past (Hellwig & Gold, 2011). Although the 

chances of PML are relatively low, the risk accumulates with time and with each 

exposure to natalizumab; as a result, a maximum of two years is the recommended length 

of therapy for this DMT (Goodin & Hauser, 2012).  

 Not only do MS patients have to deal with side effects from DMTs, they have to 

learn to cope with the reactions that come from the injections. These may include 

lipoatrophy (i.e. localized loss of fat tissue), necrosis of the skin around the injection 
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region, skin ulcers from poor circulation around the injection area, and inflammation of 

the skin (Balak et al., 2012). The majority of ISRs are not serious, and they may resolve 

with time, but they can still discourage patients from using their DMTs (Saunders et al., 

2010).   

Even in patients who have been on a DMT for several years, more than half of 

them (n=214/412, 51.9%) experienced ISRs (Beer et al., 2011). In their study, Beer and 

colleagues (2011) noted that amongst MS patients who wanted to discontinue or switch 

treatment, ISRs were the most cited complaint (n=12/39, 30.8%), followed by lack of 

efficacy (n=6/39, 15.4%) and injection fatigue (n=3/39, 7.7%). The rate of experiencing 

ISRs and the likelihood of becoming non-adherent was inversely proportional to the 

frequency of DMT administration; patients on IM IFNβ-1a (n=82), taken once weekly, 

reported fewer ISRs (n=11/82, 13.4%) compared to those on other injectable DMTs 

(203/330, 61.5%) (Beer et al., 2011).Furthermore, patients who were using glatiramer 

acetate daily were almost 5 times more likely to stop or switch treatment than those on 

IFNβ-1a (p=0.0215) (Beer et al., 2011). 

 As patients get older, life factors that are not directly related to DMTs may also 

influence their ability to be adherent to treatment. Other chronic medical diseases such as 

arthritis or diabetes may hinder their ability to self-inject (Saunders et al., 2010), and as a 

result patients may have to rely on others to administer DMTs for them, which may result 

in lower adherence, as mentioned above. Contributing to this problem may be the 

medications themselves from concomitant diseases that add to the financial and 

medication (or pill) burden (Margolis et al., 2011). Furthermore, none of the medications 
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are recommended in patients who are or plan to become pregnant, and since many of the 

afflicted patients of MS tend to be young women, they may decide to halt their DMTs for 

child-bearing purposes (Saunders et al., 2010).  

 Perhaps the most referenced and largest observational study on the scope of 

adherence to DMTs is the Global Adherence Project (GAP) by Devonshire et al. (2011). 

Patients were asked to fill out questionnaires, and if they reported missing a single DMT 

injection in the previous 4 weeks, they were considered not adherent. Over 2,500 patients 

across 22 countries completed the questionnaire and their responses were analyzed. It 

was found that 75% of patients (n=1923/2566) were adherent to their prescribed DMT. 

Similar to other observational studies, forgetting to administer the injection was the most 

cited reason (n=323/643, 50.2%) for not complying with medications amongst the cohort 

of non-adherent patients (n=643). Grouped as a whole, injection-related reasons (DMT 

fatigue, injection site pain, injection anxiety, ISR, etc.) comprised 32.0% (n=206/643) as 

the source for non-adherence. Not surprisingly, the authors found that in general, the 

more frequently the DMT had to be administered, the more likely patients were to miss a 

dose (Devonshire et al., 2011).   

 Another important study was the largest and longest administrative claims-based 

DMT adherence analysis to date. (Halpern et al., 2011).To determine adherence, the 

researchers used the MPR method and considered a MPR greater than 0.80 to be 

considered adherent. They found the MPRs to range from 0.70 to 0.77, depending on 

DMT assessed. Similar to previous results, a greater proportion of patients on IM IFNβ-

1a (n=1437/2305, 62.3%) were adherent compared to those using IFNβ-1b (n=467/894, 
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52.2%) or glatiramer acetate (1257/2270, 55.4%) (Halpern et al., 2011). Looking at odds 

ratios revealed that patients using IM IFNβ-1a had significantly higher odds of staying 

adherent (p<0.001) (Halpern et al., 2011). These results are probably attributable to the 

dosing schedule of IM IFNβ-1a, as it is once weekly compared to more frequent DMTs. 

Of importance is that the authors recognized that side effects and relapses tend to occur 

early in treatment, possibly leading to early discontinuation from therapy as noticed in 

other studies (Rio et al., 2005).  

 Staying adherent to DMTs for MS patients prevents both clinical exacerbations 

and economic downfalls. In a case report of two patients who stopped taking IFNβ-1b, 

lesions appeared on MRIs around seven months after treatment cessation (Richert et al., 

2000). Symptomatically, a negative effect was seen 12 months after discontinuation as 

both patients worsened on a MS-specific scale that measures walking ability (Richert et 

al., 2000). In another study that followed 43 patients who discontinued IFNβ’s as a class, 

28 patients (65.1%) experienced severe relapses within 34 months (Siger et al., 2011). In 

that follow up period, the annualized relapse rate significantly increased (p=0.002) from 

0.22 while on an IFNβ treatment versus 0.48 afterwards (Siger et al., 2011). Furthermore, 

ambulation was found to worsen noticeably after the first six months of treatment 

discontinuation (Siger et al., 2011).  

Another study with a long term follow-up of 8 years showed similar results. 

Patients who stayed on therapy (n=45) had lower rates of relapse (0.51 vs. 0.61) 

compared to a non-continuous group (n=91) who had intermittent breaks in therapy 

(Uitdehaag et al, 2011). In other clinical measures such as worsening of ambulation, the 
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researchers (2011) observed 64.8% (n=59/91) of non-adherent patients became worse as 

opposed to 46.7% (n=21/45) in the other group.  

 From an economic perspective, it has been shown that those who discontinue 

DMTs have higher MS-related medical expenditures, as well as a greater risk for 

hospitalization due to worsening of their MS (Tan et al, 2011; Al-Sabbagh et al., 2008). 

Tan and colleagues (2011) compared 1459 DMT-adherent (MPR≥0.80) patients to 987 

non-adherent patients in a 12-month follow-up period and found adherent patients to have 

an odds ratio of 0.63 (CI: 0.47-0.83) for MS-related hospitalizations versus their 

counterparts. In terms of medical costs, patients who were adherent on DMTs had 22% 

less MS-related medical costs than the non-adherent cohort (Tan et al, 2011). Thus, for a 

multitude of reasons, it behooves MS patients to be adherent to their DMTs. To rectify 

the adherence problem, it is important to understand the mindset of patients with MS so 

the root of the problem can be properly addressed.  
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PATIENT PERCEPTIONS OF MULTIPLE SCLEROSIS AND ITS TREATMENTS 
 
 

 Understanding patient beliefs regarding MS and the treatment options available 

may provide better insight for constructing a therapy plan with higher likelihood of 

adherence. Although perceptions of MS have not been reviewed as extensively as 

adherence to DMTs, there are a few studies that have looked at this issue.  

 A good relationship between the treating physician and patient is recognized as 

highly beneficial.  Continuous communication prevents a drop in motivation and 

subsequently, adherence (Tremlett et al., 2008). However, in a multi-country, cross-

sectional survey administered by Rinon et al. (2011), only 23% (n=77/331) of patients 

felt they had been part of the DMT selection process. Furthermore, 28% (n=93/331) 

reported they had no input into the DMT choice (Rinon et al., 2011). Similarly, although 

58% (n=161/280) of treating physicians acknowledged patient involvement in DMT 

choice was important, only 47% (n=131/280) reported the patient was fully involved 

(Rinon et al., 2011).  

Interestingly, another cross-sectional survey study revealed that slightly more than 

half of patients (n=112/202, 55.4%) followed their physician’s advice in determining 

choice of treatment (de Seze et al., 2012). It seems that although MS patients realize the 

importance of adhering to the physician’s recommendation, a large portion of patients do 

not consent. To complicate matters, 42.6% (n=86/202) of patients feel they are well-

educated in MS as a disease and only 34.7% (n=70/202) consider themselves 

knowledgeable about the DMT they are taking (de Seze et al., 2012). 
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 From the study by de Seze and colleagues (2012), it was found that patients who 

had their choice of treatment based their decision on several factors; of greatest 

importance was perceived efficacy of treatment (n=38/90, 42.2%), followed by 

administration frequency (n=25/90, 27.8%) and expected side effects (n=14/90, 15.6%). 

The issue of how well a patient believed he/she could self-administer injections (i.e. self-

efficacy) also played a role as 40.6% (n=82/202) of patients required the assistance of 

someone else for DMT treatment (de Seze et al., 2012).  

 The timing of initiating a DMT also reveals considerable differences. This is a 

critical junction, as early initiation of a DMT is tied with better clinical outcomes 

(National Multiple Sclerosis Society, 2007). Although 86% (n=241/280) of physicians 

believe patients initiate within 6 months of diagnosis, only 51% (n=169/331) of patients 

report starting a DMT within that time frame (Rinon et al., 2011). A considerable 

proportion of patients (n=120/331, 36%) stated that they began therapy 12 months after 

their MS diagnosis (Rinon et al., 2011).  

 Adding to the miscommunication problem, patients may be underreporting their 

rates of adherence when asked by physicians, leading to differences in reported results 

(Rinon et al., 2011). Rinon and colleagues (2011) found that while physicians believed 

17% of their patients took a break from DMTs, 31% (n=103/331) of patients admitted to 

discontinuing treatment for intermittent periods of time on purpose. Furthermore, 19% 

(n=63/331) of patients reported stopping DMTs altogether (Rinon et al., 2011). As for the 

reason of interrupting DMTs, physicians who had non-adherent patients believed side 

effects were the main reason in 82% (n=227/277) of the cases, whereas only 42% 
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(n=47/113) of patients felt that was the principal issue (Rinon et al., 2011). It is clear that 

ineffective communication or some gap in relaying information between physician and 

patient exists.  

 With respect to adherence in the study by de Seze et al. (2012), 42.1% (n=85/202) 

of patients noted that they intermittently missed doses of medication. The most cited 

adverse event-related reason for a change in treatment pattern was side effects, such as 

flu-like symptoms (n=19/61, 31.1%) and ISRs (n=7/61, 11.5%).To relieve these issues, 

three-quarters of patients (n=153/202, 75.7%) stated they had to take other medications 

(de Seze et al., 2012). In addressing reasons related to not being adherent, forgetfulness 

(n=36/93, 38.7%) and treatment fatigue (n=26/93, 28.0%) were the most cited 

explanations (de Seze et al., 2012). Patients who felt they were not involved in the 

management of their MS were more likely to miss injections, corroborating the belief that 

patients in a team setting may be more inclined to manage their disease (de Seze et al., 

2012).  

 A positive trend in the current treatment of MS using DMTs is that a significant 

proportion of patients (n=176/202, 87.1%) intend to stay adherent until new treatments 

exist (de Seze et al., 2012). Only half of MS patients thought DMTs help lower relapse 

rates and slightly more than one-third (n=72/202, 35.6%) think it will slow down 

progression of their MS (de Seze et al., 2012). Even so, two-thirds of patients 

(n=136/202, 67.3%) report trying to live a normal lifestyle; regrettably, almost 40% 

(n=80/202) of MS patients state they have had to give up activities they used to do on a 

regular basis (de Seze et al., 2012).    
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SUMMARY 

 
It is evident that many factors result in whether a MS patient stays adherent to a 

DMT. RRMS, the most common form of MS, is characterized by sudden exacerbations 

of symptoms, with uncertain projections of returning to baseline level (Miller & Rhoades, 

2012; Berger, 2011). The only treatment options that are indicated for prevention and 

management of relapses are DMTs. Thus, it is critical for MS patients to begin and stay 

on DMTs to delay disability as long as possible.  

All of the approved DMTs at the time of this study, except fingolimod, are 

administered through injections. This raises adherence issues that are not easily resolved. 

MS as a disease is a chronic condition and patients may not want to psychologically 

confront the challenge of being on life-long therapy (Saunders et al., 2010). Furthermore, 

injectable DMTs not only cause anxiety but may raise other issues such as requiring 

someone else to administer them as well as treatment fatigue of having to continuously 

receive them (Bischoff et al., 2012; Mohr et al., 2001; Treadaway et al., 2009). Once 

DMTs have been administered, patients may face ISRs, such as flu-like symptoms and 

adverse events (Saunders et al., 2010; O’Rourke & Hutchinson, 2005). Thus, for a 

multitude of reasons, MS patients initiating DMTs face a challenging prospect of being 

adherent to treatment. A summary table of studies looking at adherence can be found in 

Table 1.3.  

Fortunately, certain patient perception factors may encourage adherence. Studies 

have shown that patients who felt they were engaged in their treatment decision with their 
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physician do better with treatment (Rinon et al., 2011; de Seze et al., 2012). Although 

only about half of patients believe DMTs actually help, a considerable majority 

(n=176/202, 87.1%) plan to continue them (de Seze et al., 2012). An open line of 

communication with physicians may help in this regard as patients may feel more 

motivated to adhere if they are educated on the efficacy of the products they are using 

(Tremlett et al., 2008).  

This study will aim to add to the current literature surrounding the topic of 

adherence in MS patients. What are the reasons that patients become non-adherent to 

DMTs? Furthermore, what is the consequence of not taking DMTs as prescribed? Do 

patients not using a DMT have a higher severity of MS symptoms than those using a 

DMT? Finally, as the information regarding patient perceptions regarding MS as a 

disease and DMTs as treatment options has not been researched extensively, these issues 

will be addressed. It is the researcher’s hope that this will provide a better understanding 

of MS patients so treatment options can be appropriately tailored to produce optimal 

outcomes.   
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Table 1.3 Prior studies looking at DMT adherence rates 
 
Source Definition of DMT adherence DMT adherence rate 

Mohr et al., 2001 No dose of DMT missed 88/101 = 87.1% 

Rio et al., 2005 
Patient still on DMT at end of observation 
period 

212/266 = 79.7% 

O’Rourke & 
Hutchinson, 2005 

No gap in therapy longer than one month 285/394 = 72.3%  

Treadaway et al., 
2009 

No dose of DMT missed 489/798 = 61.3% 

Devonshire et al., 
2011 

No dose of DMT missed 1923/2566 = 74.9% 

Halpern et al., 2011 MPR greater than 0.80 3869/6680 = 57.9% 

Margolis et al., 2011 No gap in therapy longer than one month 3168/4462 = 71.0% 

Rinon et al., 2011 No dose of DMT missed 218/331 = 65.9% 

Tan et al., 2011 MPR greater than 0.80 1459/2446 = 59.6% 

de Seze et al., 2012 No dose of DMT missed 149/202 = 73.8% 
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OBJECTIVES 

 
Due to several issues surrounding these DMTs that will be discussed, as well as 

the nature of MS as a disease, optimal adherence is not seen in the real world.  

 The objectives of this study are to: 

1.  Examine the reasons why MS patients may not be adherent to DMTs. This 

will add to the current growing body of literature regarding this topic.  

2. To measure patient perceptions of the severity of MS as a disease and DMTs 

as a source of treatment. 

3. To compare perceptions of MS as a disease and DMTs as a source of 

treatment between patients with prior DMT experience and those without 

prior DMT experience.  

4. To determine the level of MS-related symptoms reported in patients with MS 

5. To determine whether there is a difference in self-reported MS symptoms 

between those using a DMT and those not using a DMT. 
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Chapter 2:  Methodology 

 

INTRODUCTION 

This chapter explains the methodology used in this study. The study objectives, 

related hypotheses, as well as a description of study data source and design are stated. 

Specifically, the Multiple Sclerosis Treatment Adherence Questionnaire and Health 

Beliefs Model are both explained as they were the components used to develop the 

survey used in the study, the Multiple Sclerosis Medication Questionnaire (MSMQ). 

 

STUDY OBJECTIVES 

The objectives for this study are: 

Objective I: To examine the reasons why Multiple Sclerosis (MS) patients may not be 

adherent to disease-modifying therapies (DMTs). 

 There are no hypotheses for this objective. Similar to other studies in the literature 

that aimed to quantify the most reported reasons for treatment non-adherence, this 

portion of the MSMQ was used to simply count frequencies for different possible 

reasons of DMT non-adherence. 

Objective II: To measure patient perceptions of the severity of MS as a disease and 

DMTs as a source of treatment.  

There are no hypotheses for this objective. The extent of the following 

perceptions and beliefs will be measured: 
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1. Belief that there are many diseases more severe than MS 

2. Belief that the kind of MS the patient has is not as bad as people think 

3. Belief that no matter what the patient does, MS relapse will occur in the 

future 

4. Belief that the patient’s MS does not limit daily life 

5. Belief that with exercise and diet the patient will not be affected by MS 

6. Belief that the patient’s MS will get better on its own in the future  

7. Belief that difficulty of treatment outweighs the benefits  

8. Belief that patient will remain healthy if treatment is avoided 

9. Belief that the patient’s physician did not stress importance of treatment 

10. Belief that dislike of needles is a reason in avoiding treatment 

11. Belief that the side effects of DMTs are worrisome 

12. Belief that obtaining a prescription for a DMT is too bothersome 

13. Belief that DMTs will not help the patient feel better 

14. Belief that the patient is unable to use needles due to MS 

15. Belief that the patient cannot afford DMTs 

16. Belief that taking DMTS will not help the patient lead a more normal life 

17. Belief that the side effects of DMTs are too difficult to deal with 

Objective III: To compare perceptions of MS as a disease and DMTs as a source of 

treatment between patients with prior DMT experience and those without DMT 

experience.  
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 Related Hypotheses 

H03A01: There is no statistically significant difference in level of agreement in the 

belief that there are many diseases more severe than MS in patients with prior 

exposure to DMTs compared to those who are treatment-naïve.  

H03A02: There is no statistically significant difference in level of agreement that 

the kind of MS the patient has is not as bad as people might think in patients with 

prior exposure to DMTs compared to those who are treatment-naïve. 

H03A03: There is no statistically significant difference in level of agreement in the 

belief that no matter what patients do, their MS will relapse in the future in 

patients with prior exposure to DMTs compared to those who are treatment-naïve. 

H03A04: There is no statistically significant difference in level of agreement in the 

belief that MS does not limit patients’ daily lives in patients with prior exposure 

to DMTs compared to those who are treatment-naïve. 

H03A05: There is no statistically significant difference in level of agreement in the 

perception that with proper exercise and diet, patients will not be affected by MS 

in patients with prior exposure to DMTs compared to those who are treatment-

naïve. 

H03A06: There is no statistically significant difference in level of agreement in that 

the patient’s MS will get better on its own in the future in patients with prior 

exposure to DMTs compared to those who are treatment-naïve. 
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H03B01: There is no statistically significant difference in level of agreement in the 

belief that treatment difficulties outweigh benefits in patients with prior exposure 

to DMTs compared to those who are treatment-naïve. 

H03B02: There is no statistically significant difference in level of agreement in the 

belief that the patient will be just as healthy if MS treatment is avoided in patients 

with prior exposure to DMTs compared to those who are treatment-naïve. 

H03B03: There is no statistically significant difference in level of agreement in the 

belief that the patient’s doctor did not stress the importance of DMTs in patients 

with prior exposure to DMTs compared to those who are treatment-naïve. 

H03B04: There is no statistically significant difference in level of agreement in the 

dislike of needle use in patients with prior exposure to DMTs compared to those 

who are treatment-naïve. 

H03B05: There is no statistically significant difference in level of agreement in 

finding the side effects of DMTs worrisome in patients with prior exposure to 

DMTs compared to those who are treatment-naïve. 

H03B06: There is no statistically significant difference in level of agreement of 

difficulty in getting prescriptions for DMTs in patients with prior exposure to 

DMTs compared to those who are treatment-naïve. 

H03B07: There is no statistically significant difference in level of agreement in the 

belief that DMTs will make the patients feel better in patients with prior exposure 

to DMTs compared to those who are treatment-naïve. 

H03B08: There is no statistically significant difference in level of agreement in the 
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ability to use needles due to the MS in patients with prior exposure to DMTs 

compared to those who are treatment-naïve. 

H03B9: There is no statistically significant difference in level of agreement in the 

ability to afford MS treatment in patients with prior exposure to DMTs compared 

to those who are treatment-naïve. 

H03B10: There is no statistically significant difference in level of agreement in the 

belief that taking treatment for MS will not help lead a more normal life in 

patients with prior exposure to DMTs compared to those who are treatment-naïve. 

H03B11: There is no statistically significant difference in level of agreement in the 

belief that side effects of MS treatment are too difficult to deal with in patients 

with prior exposure to DMTs compared to those who are treatment-naïve. 

Objective IV: To determine the level of MS-related symptoms reported in patients with 

MS.  

There are no hypotheses for this objective. Symptoms included in the patient self-

report survey instrument are: 

1) Memory or ability to remember things 

2) Ability to concentrate or pay attention to things 

3) Ability to comprehend or understand things 

4) Ability to think, express oneself, or figure things out  

5) Anxiety 

6) Depression 

7) Vision problems  
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Objective V: To determine whether there is a difference in self-reported MS symptoms 

between those using a DMT and those not using a DMT. 

 Related Hypotheses: 

H05A: There is no statistically significant difference in self-reported memory or 

ability to remember things between patients using a DMT and patients not using a 

DMT. 

H05B: There is no statistically significant difference in self-reported ability to 

concentrate or pay attention to things between patients using a DMT and patients 

not using a DMT. 

H05C: There is no statistically significant difference in self-reported ability to 

comprehend or understand things between patients using a DMT and patients not 

using a DMT. 

H05D: There is no statistically significant difference in self-reported ability to 

think, express one’s self, or figure things out between patients using a DMT and 

patients not using a DMT. 

H05E: There is no statistically significant difference in self-reported anxiety 

between patients using a DMT and patients not using a DMT. 

H05F: There is no statistically significant difference in self-reported depression 

between patients using a DMT and patients not using a DMT. 

H05G: There is no statistically significant difference in self-reported vision 

problems between patients using a DMT and patients not using a DMT. 
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STUDY DATA SOURCE & SAMPLE 

Patients with MS who were affiliated with a regional health plan (Scott & White 

Health Plan) in central Texas at any point between January 2005 and December 2010 

were used for this analysis. These patients were identified using medical claims data, 

which were accessed in a fully Health Insurance Portability and Accountability Act 

compliant manner. At the time the study took place, the pharmacy and medical claims of 

the health plan covered over 200,000 lives.  

Inclusion Criteria 

• At least two International Classification of Diseases, ninth revision, Clinical 

Modification (ICD-9-CM) codes for MS (340.xx) between January 2005 and 

December 2010, with the codes being at least 30 days apart 

• Patients older than 18 years of age 

Continuous enrollment criteria were not used as inclusion criteria as this was a cross-

sectional study with no intent for a follow-up period.  

STUDY DESIGN 

This section will briefly describe the survey used to conduct the study, the 

Multiple Sclerosis Medication Questionnaire (MSMQ). It was a combination of the 

Multiple Sclerosis Treatment Adherence Questionnaire (MS-TAQ) and the Health 

Beliefs Model. To ensure readability and ease of use of the MSMQ, it was pre-tested in a 

sample of patients.  
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Multiple Sclerosis Treatment Adherence Questionnaire 

 The MS-TAQ [Appendix A] was created from using an online community of MS 

patients (Wicks et al., 2010). Patients used an online resource, PatientsLikeMe, to discuss 

various aspects of MS with other patients, including benefits and consequences of 

treatment options that they experienced. Wicks and colleagues (2010) wanted to develop 

a self-reported survey to quantify DMT-related adherence and barriers to being adherent. 

They searched the literature as well as the online forum of PatientsLikeMe’s MS 

Community to identify relevant themes regarding adherence to DMTs (Wicks et al., 

2010).  

Based on the themes identified, three subscales were formed: DMT-Barriers, 

DMT-Side Effects, and DMT-Coping Strategies (Wicks et al., 2010). In the DMT-

Barriers subscale, patients who reported missing at least one dose in the previous 28 days 

were asked to rate the importance of 13 barriers to adherence on a 4-point scale from “not 

important at all” to “extremely important” in missing a dose. In the DMT-Side Effects 

subscale, all patients were asked to report the frequency of 10 side effects on a 5-point 

scale from “never” to “all or nearly all of the time”. Finally, in the DMT-Coping 

Strategies subscale, all patients were asked on a binary yes/no format whether they used 7 

coping mechanisms to reduce side effects in the previous 28 days (Wicks et al., 2010).  

Other sections that were used from the MS-TAQ in the development of the 

MSMQ included demographics and MS symptoms (Wicks et al., 2010). The portion 

involving MS symptoms asked patients in the previous 28 days, to what extent the stated 

symptoms were a problem. These included memory, concentration/attention, 
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comprehension, expression, anxiety, depression, and vision problems. Each item was 

rated on a 4-point scale from “no problem” to “severe problem” (Wicks et al., 2010).  

To assess the psychometric performance of the MS-TAQ, Wicks and colleagues 

(2010) analyzed the subscales using Cronbach’s alpha. The subscales measuring DMT-

Barriers and DMT-Side Effects were acceptable with Cronbach’s alpha values of 0.82 

and 0.86, respectively. For the DMT-Coping Strategies subscale, a Cronbach’s alpha 

value of 0.40 was observed; the low value was thought to have been a result of the binary 

answer choices and the limited range of the scale (Wicks et al, 2010). Although the 

questions from the MS-TAQ will be directly transferred to the MSMQ, this study will 

also assess the Cronbach’s alpha values of the three sub-scales to determine reliability in 

our study population. 

Health Beliefs Model 

 To address other patient issues related to MS, components of the Health Beliefs 

Model (HBM) were used to assess patients with MS who were currently not on DMTs. 

The HBM uses psychosocial factors to analyze which perceptions are important to 

patients who are looking to engage in health-related activities (Becker & Maiman, 1975). 

Simply put, the HBM focuses on the interplay between a person’s beliefs and behaviors 

and attempts to forecast a person’s health behavior to therapies (Becker & Maiman, 

1975).  

In Figure 2.1, the Health Belief Model is illustrated. It helps visualize the 

interplay of different components that is believed to forecast if a patient will follow a 
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health action. In this study, the health action is using a DMT. The objective is to better 

understand and address barriers or perceptions that are preventing patients with MS from 

using DMTs as modalities for treatment. In particular, three domains of the HBM were 

used in the construction of the MSMQ: perceived susceptibility of MS (individual 

perceptions category), perceived severity of MS (individual perceptions category), and 

perceived barriers to DMT use (likelihood of action category).  
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Figure 2.1 The Health Beliefs Model 
 

 

Pretest of the MSMQ 

 To ensure the MSMQ would be easy to use and follow, it was pretested in a 

sample of MS patients. Twenty patients with MS were randomly selected, and the 

MSMQ was mailed to them. Included in the mailing was a cover letter [Appendix B] 

explaining the purpose of the survey, a guarantee of patient confidentiality, and 

Demographic variables (age, sex, 
race, etc.) 
Sociopsychological variables 
(personality, social class, peer 
pressure, etc) 

Perceived benefits of 
preventive action 

 
Minus 

 
Perceived barriers to 

preventive action 

Likelihood of taking 
recommended 
preventive health action 

Perceived 
susceptibility to 
Disease “X” 
 
Perceived seriousness 
(severity) of Disease 
“X” 

Perceived threat of 
Disease “X” 

Cues to Action 
 
Mass media campaigns 
Advice from others 
Reminder postcard from physician or 
dentist 
Illness of family member or friend 
Newspaper or magazine article 

Individual Perceptions Modifying Factors Likelihood of Action 



 34 

instructions on returning the survey. Also, a survey evaluation form [Appendix C] was 

included to allow the provision of feedback and additional comments. To incentivize a 

high return rate, a $50 Target gift card was offered to those patients who returned the 

survey.  

 Sixteen patients returned the pretest survey. The average time to complete the 

survey was 22 minutes. On the survey evaluation form, comments were positive in terms 

of readability and clarity. In terms of the survey format, one patient complained of the 

“choose your own adventure” format since some patients may have had to skip sections 

based on their answers. However, as this was the only complaint, the format was not 

modified. 

 Upon conclusion of the pretest of the MSMQ, it was decided that two items in the 

HBM section were redundant (“My body will fight off my MS in the future” and “My 

MS will get better on its own”) and so these were combined into one item (“My MS will 

get better on its own in the future”). Furthermore, in the perceived barriers to DMT use, it 

was realized that the DMT-naïve cohort would not be able to answer the question 

regarding whether the patient’s copay was too high, as they had never purchased and 

used a DMT. Thus, it was excluded from the analysis after the data collection process 

was complete. In the demographics section, a question regarding the type of MS the 

responder had was added. Lastly, although fingolimod (Gilenya®) was the first oral 

therapy for MS and thus not an injectable DMT, it was added as a treatment option so the 

MSMQ would be all-inclusive of MS patients on a DMT.  
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DEFINITION OF ADHERENCE 

In the original design of the MS-TAQ, Wicks and colleagues (2010) considered 

responders who noted missing at least one dose in the previous 28 days as non-adherent. 

Similarly, in the Global Adherence Project by Devonshire and colleagues (2011), 

adherence to DMT was considered not missing a single dose within 4 weeks before the 

study. As a result, for this study, responders who admitted missing even one dose of 

DMT in the previous 28 days were considered non-adherent.  

ADMINISTRATION OF THE MSMQ 

The initial outreach to patients involved a cover letter informing them a survey 

would be sent to them in hopes of understanding adherence to DMTs and perceptions of 

MS better [Appendix D]. A week after, a second mailing was sent that included a similar 

cover letter [Appendix E] as reminder; this letter also stated completing and returning the 

survey would serve as informed consent. Moreover, it was explicitly stated that filling out 

and returning the survey would yield a $25 Target gift card in order to encourage 

responses. There was also an option to opt out of the survey [Appendix F] in case patients 

did not want to be contacted regarding this study in the future. Finally, the MSMQ 

[Appendix G] was included along with a pre-paid envelope for patients to return. A 

second wave of MSMQs was mailed a month later to increase the response rate.  
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STATISTICAL ANALYSES 

Statistical tests were used to examine the hypotheses. Frequencies and means of 

the variables were reported. Chi-square tests were performed to detect differences in 

categorical variables. For objective III, responses for “somewhat agree” and “strongly 

agree” were grouped together. Moreover, for objective V, responses for “moderate 

problem” and “severe problem” for MS symptoms were grouped together for chi-square 

analysis. This methodology has been in the literature in a similar study regarding patients 

with osteoporosis (Yood et al., 2008).  

T-tests and Mann-Whitney U tests were used to corroborate the results of the chi-

square analyses and to assess differences in scores. Due to the ordinal nature of the 

responses, there was a chance the data would be skewed. As a result, non-parametric tests 

(i.e. Mann-Whitney U tests) were performed as they are more appropriate for non-normal 

data. For objective III, the independent variables for all related hypotheses were patients 

who had prior DMT experience and patients without prior DMT experience. The 

dependent variables were items from HBM constructs, which were scored on a 1 to 5 

point scale. For objective V, the independent variables for all related hypotheses were 

patients on a DMT and patients currently not on a DMT. The dependent variables were 

the MS symptoms (memory, concentration, etc.). Each item was scored on a 1 to 4 point 

scale. The alpha level was set at 0.05. Survey answers were recorded in Microsoft Excel 

and all statistical analyses were conducted using SAS 9.3.  
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Chapter 3:  Results 

 

INTRODUCTION 

This chapter presents the descriptive statistics and the results of the data analyses 

of the MSMQ. The chapter will review in detail the response rate from the MSMQ 

mailing, the demographics characteristics of the different cohorts, and the data analyses 

performed with patients’ responses in regards to the study objectives.  

RESPONSE RATE 

 

 Using the inclusion criteria, a total of 418 possible survey respondents were 

identified. On February 24, 2012, each of these patients was sent a finalized copy of the 

MSMQ as well as a follow-up cover letter reminding them of the purpose of the survey. 

Within a month, 161 patients responded to the mailing, 211 did not reply, and 46 patients 

did not reply due to an undeliverable mailing address, death, or an incorrect diagnosis of 

MS. On March 23, 2012, a second wave of mailings containing the MSMQ was sent to 

the 211 patients who did not reply for unknown reasons. From this group, 36 patients 

completed the MSMQ, 161 once again did not participate in the study, and 14 patients 

did not reply due to an undeliverable mailing address, death, or an incorrect diagnosis of 

MS.  

This led to a total of 197 respondents out of a possible 358 responders for an 

overall response rate of 55 percent. Of the 197 respondents, 105 were self-identified as 
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current DMT users and 92 were non-DMT users. Further breaking down the latter cohort 

revealed 45 patients had never taken a DMT while 47 patients had prior DMT 

experience. The study schema is shown in Figure 3.1.  

Figure 3.1 Survey Administration Schema 
 

Patients with at least 2 ICD-9 codes for MS (340.xx), at 
least 30 days apart, between January 2005 – December 
2010, and 18 years of age or older 
 
n = 418 

Respondents to first 
mailing 
 
 
 
 

n = 161 

Non-respondents for 
unknown reasons. Used 
for second mailing 
 
 
 
n = 211 

Non-respondents due to 
undeliverable mailing 
address, death, or 
incorrect diagnosis of 
MS 
 
n = 46 

Respondents to second 
mailing 
 
 
 
 
n = 36 

Non-respondents for 
unknown reasons 
 
 
 
 
n = 161 

Non-respondents due to 
undeliverable mailing 
address, death, or 
incorrect diagnosis of 
MS 
 
n = 14 

February 24, 2012 

March 23, 2012 

Data collection ended June 22, 2012 
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DEMOGRAPHIC CHARACTERISTICS 

 

Age 

  
 Patients were not explicitly asked what their age was; instead, they were asked to 

answer in what year they were born. To calculate age, the patient’s response was 

subtracted from 2012. The mean age of the 197 patients who completed the MSMQ was 

53.5 years, with a similar median of 55.0 years of age. Current DMT users had the lowest 

mean age of 49.0, followed by those who used to take DMTs (53.7 years of age), and 

finally those with no prior DMT experience (63.7 years of age).  

Table 3.1 Mean and median age of MSMQ respondents 
Age at survey 

completion, 
years 

DMT Users 
(n=105) 

No prior DMT 
experience 

(n=45) 

Prior DMT 
experience 

(n=47) 
Overall 
(n=197) 

 Mean (SD) 49.0 (11.9) 63.7 (11.3) 53.7 (12.4) 53.5 (13.2) 
 Median 

(range) 
49.0 (23.0-78.0) 66.0 (29.0-88.0) 56.0 (19.0-76.0) 55.0 (19.0-88.0) 

 

Gender 

 
 Overall, 82.2% (n=162/197) of the respondents were female. DMT users had the 

highest proportion of females at 85.7% (n=90/105), followed by the cohort with previous 

DMT experience at 83.0% (n=39/47), and lastly the group who were DMT-naïve at 

73.3% (n=33/45).  
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Table 3.2 Frequency distribution of gender 

 DMT Users 
No prior DMT 

experience 
Prior DMT 
experience Overall 

Gender n (%) n (%) n (%) n (%) 
 Female  90 (85.7) 33 (73.3) 39 (83.0) 162 (82.2) 
 Male 15 (14.3) 12 (26.7) 8 (17.0) 35 (17.8) 

 

Treatment of MS by Healthcare Provider 

 
 As an entire group, the majority of MSMQ respondents were seeing a physician 

(n=136/197, 69.0%) or a neurologist for MS treatment (n=157/197, 79.7%). The majority 

of current and past DMT users were either seeing a physician or a neurologist or both. 

However, this was not true in the group that did not have prior DMT experience, as less 

than half of the group was seeing either a physician (n=20/45, 44.4%) or a neurologist 

(n=22/45, 48.9%).   

Table 3.3 Frequency distribution of receiving MS treatment by healthcare provider 

MS Treatment from 
Healthcare Provider 

DMT users 
No prior DMT 

experience 
Prior DMT 
experience Overall  

n (%) n (%) n (%) n (%) 
 Physician     
  Yes 87 (82.9) 20 (44.4) 29 (61.7) 136 (69.0) 
  No 17 (16.2) 23 (51.1) 18 (38.3) 58 (29.4) 
  Not sure 1 (1.0) 2 (4.4) 0 (0.0) 3 (1.5) 
 Neurologist     
  Yes 100 (95.2) 22 (48.9) 35 (74.5) 157 (79.7) 
  No 4 (3.8) 19 (42.2) 12 (25.5) 35 (17.8) 
  Not Sure 1 (1.0) 4 (8.9) 0 (0.0) 5 (2.5) 

 
 
Disease Duration and MS Type 

 
 Patients who had never taken DMTs self-reported the longest average disease 

duration (18.8 years) followed by those with prior DMT experience (15.2 years) and 
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current DMT users (11.6 years). Overall, the average disease duration of those who filled 

out the MSMQ was 14.1 years.  

 Since DMTs are only indicated for the RRMS type, it was of interest to see what 

proportion of MSMQ respondents had that particular subtype of MS. More than three-

quarters of patients (n=80/105, 76.2%) presently on DMTs self-reported having RRMS. 

In general, 60.9% (n=120/197) of MSMQ respondents answered having RRMS. 

Table 3.4 Disease duration and MS type of MSMQ respondents 

Disease Duration, 
years 

DMT users 

No prior 
DMT 
experience  

Prior DMT 
experience  Overall 

(n=105) (n=45) (n=47) (n=197) 
 Mean (SD) 11.6 (9.4) 18.8 (12.1) 15.2 (9.1) 14.1 (10.4) 
 Median (Range) 8.0 (1.0-38.0) 17.5 (1.0-43.0) 13.0 (0.5-35.0) 12.0 (0.5-43.0) 

 
MS Type n (%) n (%) n (%) n (%) 
 RRMS 80 (76.2) 16 (35.6) 24 (51.1) 120 (60.9) 

 

Race/Ethnicity 
 
 The overwhelming proportion of MSMQ responders self-identified as being 

White (n=170/197, 86.3%). Responders who marked more than one choice for 

race/ethnicity were categorized as ‘Other’.  

Table 3.5 Frequency distribution of race/ethnicity 

 DMT users 
No prior DMT 

experience 
Prior DMT 
experience Overall 

Race/Ethnicity n (%) n (%) n (%) n (%) 
 White 84 (80.0) 43 (95.6) 43 (91.5) 170 (86.3) 

 
Black/African 
American 

15 (14.3) 1 (2.2) 1 (2.1) 17 (8.6) 

 Hispanic/Latino 5 (4.8) 1 (2.2) 1 (2.1) 7 (3.6) 
 Other 1 (1.0) 0 (0.0) 2 (4.3) 3 (1.5) 
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Education 
 
 Less than half of all MSMQ respondents had a Bachelor’s degree or higher 

(n=83/197, 42.1%). Within the current DMT users, the most common level was the 

Bachelor’s degree group (n=32/105, 30.5%). In the DMT-naïve and prior DMT 

experience groups, the most frequent answer choice observed was “some college” 

(n=16/45, 35.6% and n=13/47, 27.7%, respectively).  

 At the 50th percentile, the overall population had obtained a 2-year college degree 

as the highest level of education. This was similarly seen in the DMT users groups. In 

both of the cohorts that were currently not on DMTs, a lower level of education obtained 

was observed. Both of these groups had some college experience but did not achieve a 

degree with their education. 

Table 3.6 Frequency distribution of highest level of education obtained 

Highest level of education 

DMT 
users 

No prior 
DMT 

experience 
Prior DMT 
experience Overall  

n (%) n (%) n (%) n (%) 
 Less than high school  1 (1.0) 1 (2.2) 0 (0.0) 2 (1.0) 
 High school/GED 18 (17.1) 7 (15.6) 11 (23.4) 36 (18.3) 
 Some college 19 (18.1) 16 (35.6) 13 (27.7) 48 (24.4) 
 2-year college degree 

(Associates) 
17 (16.2) 5 (11.1) 6 (12.8) 28 (14.2) 

 4-year college degree 
(Bachelors) 

32 (30.5) 10 (22.2) 11 (23.4) 53 (26.9) 

 Post-baccalaureate degree (e.g. 
MS, PhD) 

17 (16.2) 6 (13.3) 4 (8.5) 27 (13.7) 

 Professional Degree (e.g. MD, 
JD, PharmD) 

1 (1.0) 0 (0.0) 2 (4.3) 3 (1.5) 

Bolded = median  
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Annual Household Income 

 When examining the frequency distribution for annual household income, the 

median for the overall group fell in the $50,000 to $59,999 category. Similarly, this was 

seen in both the current DMT-users and DMT-naïve groups. Those with prior DMT 

experience had an annual household income that was in the $40,000 to $49,999 category 

at the 50th percentile.   

Table 3.7 Frequency distribution of annual household income 

Annual household income 

DMT 
users 

No prior DMT 
experience 

Prior DMT 
experience Overall  

n (%) n (%) n (%) n (%) 
 Less than $10,000 6 (5.7) 3 (6.7) 2 (4.3) 11 (5.6) 
 $10,000 to $19,999 5 (4.8) 5 (11.1) 5 (10.6) 15 (7.6) 
 $20,000 to $29,999 5 (4.8) 4 (8.9) 8 (17.0) 17 (8.6) 
 $30,000 to $39,999 12 (11.4) 4 (8.9) 5 (10.6) 21 (10.7) 
 $40,000 to $49,999 12 (11.4) 4 (8.9) 6 (12.8) 22 (11.2) 
 $50,000 to $59,999 17 (16.2) 3 (6.7) 6 (12.8) 26 (13.2) 
 $60,000 to $69,999 11 (10.5) 2 (4.4) 2 (12.8) 15 (7.6) 
 $70,000 to $79,999 6 (5.7) 6 (13.3) 5 (10.6) 17 (8.6) 
 $80,000 or more 28 (26.7) 12 (26.7) 8 (17.0) 48 (24.4) 
 No response 3 (2.9) 2 (4.4) 0 (0.0) 5 (2.5) 
Bolded = median



 44 

Employment Status 

 
 More than half of the patients using a DMT (n=59/105, 56.2%) reported being 

employed and receiving wages. In the groups that did and did not have experience with 

DMTs, the majority of patients were either retired or unable to work (n=26/47, 55.3% 

and n=29/45, 64.4%, respectively). Overall, the most frequently answered employment 

status was “employed for wages” (n=87/197, 44.2%) followed by “unable to work” 

(n=52/197, 26.4%) and “retired” (n=33/197, 16.8%).  

Table 3.8 Frequency distribution of employment status 

Employment status 

DMT 
users 

No prior 
DMT 

experience 

Prior 
DMT 

experience Overall 
n (%) n (%) n (%) n (%) 

 Employed for wages 59 (56.2) 11 (24.4) 17 (36.2) 87 (44.2) 
 Self-employed 8 (7.6) 0 (0.0) 1 (2.1) 9 (4.6) 
 Out of work and looking for 

work 0 (0.0) 2 (4.4) 1 (2.1) 3 (1.5) 
 Out of work but not currently 

looking for work 1 (1.0) 0 (0.0) 0 (0.0) 1 (0.5) 
 A homemaker 6 (5.7) 3 (6.7) 1 (2.1) 10 (5.1) 
 A student 1 (1.0) 0 (0.0) 1 (2.1) 2 (1.0) 
 Retired 8 (7.6) 18 (40.0) 7 (14.9) 33 (16.8) 
 Unable to work 22 (21.0) 11 (24.4) 19 (40.4) 52 (26.4) 
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ADHERENCE TO DMTS 

 
 Of the 105 patients who responded that they were current DMT users, the 

majority of them were on glatiramer acetate (Copaxone®), followed by the IFNβ class. 

The breakdown of DMT users in this survey are shown in Table 3.9. 

Table 3.9 Frequency distribution of DMT use 
DMT Frequency (n) % of DMT users 
Glatiramer acetate (Copaxone®) 50 47.6% 
IM IFNβ-1a (Avonex®)  23 21.9% 
SQ IFNβ-1a (Rebif®) 9 8.6% 
SQ IFNβ-1b (Betaseron®; Extavia®) 7 6.7% 
Natalizumab (Tysabri®) 6 5.7% 
Mitoxantrone (Novantrone®) 1 1.0% 
Fingolimod (Gilenya®) 9 8.6% 

 
Thirty-two of the 105 DMT users (30.5%) admitted to missing a dose in the 

previous 28 days, and were therefore categorized as non-adherent. Conversely, 73 or 

69.5% were adherent. The largest proportion of non-adherent patients was observed in 

the SQ IFNβ-1b group, followed closely by the patients on glatiramer acetate. Table 3.10 

details the proportion of non-adherent patients in each DMT cohort.  

Table 3.10 Frequency distribution of non-adherent patients 

DMT 
Frequency non-

adherence (n) % Non-adherent 
Glatiramer acetate (Copaxone®) 21/50 42.0% 
IM IFNβ-1a (Avonex®)  7/23 30.4% 
SQ IFNβ-1a (Rebif®) 1/9 11.1% 
SQ IFNβ-1b (Betaseron®; Extavia®) 3/7 42.8% 
Natalizumab (Tysabri®) 0/6 0.0% 
Mitoxantrone (Novantrone®) 0/1 0.0% 
Fingolimod (Gilenya®) 0/9 0.0% 
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The thirty-two non-adherent patients were asked to fill out the section questioning 

the reasons for missing a dose of medication. Patients reporting to be “too busy” was the 

most cited reason that was at least moderately important in contributing to treatment non-

adherence (n= 13/32, 44.8%). Treatment fatigue also played a factor in patients not taking 

their medications as 36.6% (n=11/32) marked it as being at least moderately important. 

Of interest, more than half of the respondents reported that side effects of the injection 

and medication, fear of needles, and relying on someone else to administer the DMT 

were not at all important. On the other hand, the side effects of the injection were noted 

by more than one-third of respondents to be at least moderately important in being non-

adherent. The full categorization of each reason contributing to DMT non-adherence can 

be found in Table 3.11. 
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Table 3.11 Frequency distribution of reasons for missing DMT dose(s) 

Reasons contributing to DMT 
non-adherence 

Not at all 
important 

A little 
important 

Moderately 
important 

Extremely 
important 

n (%) n (%) n (%) n (%) 
Memory problems 16 (55.2) 8 (27.6) 2 (6.9) 3 (10.3) 
Too busy 11 (37.9) 5 (17.2) 9 (31.0) 4 (13.8) 
Side effects of injection 16 (55.2) 3 (10.3) 6 (20.7) 4 (13.8) 
Side effects of medication 23 (79.3) 0 (0.0) 3 (10.3) 3 (10.3) 
Fear of needles 25 (86.2) 2 (6.9) 0 (0.0) 2 (6.9) 
Need someone to help me take 
my medication 

23 (82.1) 2 (7.1) 1 (3.6) 2 (7.1) 

Ran out of medication or could 
not refill my prescription 

21 (72.4) 4 (13.8) 1 (3.4) 3 (10.3) 

Away from home and could not 
access my medication 

22 (75.9) 1 (3.4) 2 (6.9) 4 (13.8) 

Feeling anxious, depressed, or 
nervous taking my medication 

23 (79.3) 3 (10.3) 3 (10.3) 0 (0.0) 

Dissatisfaction with my 
medication 

25 (86.2) 3 (10.3) 0 (0.0) 1 (3.4) 

Did not want taking my 
medication to interfere with my 
activities 

22 (75.9) 2 (6.9) 3 (10.3) 2 (6.9) 

Tired of taking my medication 18 (60.0) 1 (3.3) 6 (20.0) 5 (16.7) 
Did not feel like taking my 
medication  

19 (63.3) 1 (3.3) 7 (23.3) 3 (10.0) 

 
 The next section of the MSMQ dealt with how often patients using DMTs 

experienced injection-related reactions in the previous month. More than one-third of 

patients reported experiencing some sort of pain during (n=38/103, 36.9%) and after 

(n=35/103, 34.0%) DMT administrations at least half of the time. Moreover, pain during 

DMT administration accounted for the largest injection-related reaction that occurred at 

least most of the time (n=25/103; 24.3%). A large proportion of patients reported that 

feelings of nervousness or anxiousness rarely happened [i.e. ‘never’ or ‘a few times’ 

combined, n=89/104, 85.6%).  
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Table 3.12 Frequency distribution of DMT-related reactions in previous 28 days 

Statements regarding DMT 
treatment 

Nevera 
A few 
timesa 

About 
half the 

timea 

Most of 
the 

timea 

All or 
nearly 
all the 
timea 

n (%) n (%) n (%) n (%) n (%) 
Bleeding at the injection site 39 (37.9) 51 (49.5) 5 (4.9) 6 (5.8) 2 (1.9) 
Pain, stinging, burning, or 
soreness at the injection site 
during administration of the 
treatment  

27 (26.2) 38 (36.9) 13 (12.6) 17 (16.5) 8 (7.8) 

Itching or irritation at the 
injection site during 
administration of the treatment 

66 (64.1) 22 (21.4) 5 (4.9) 6 (5.8) 4 (3.9) 

Nervousness or anxiety during 
administration of the treatment 

66 (63.5) 23 (22.1) 3 (2.9) 7 (6.7) 5 (4.8) 

Pain, stinging, burning, or 
soreness at the injection site 
after administration of the 
treatment 

40 (38.8) 28 (27.2) 13 (12.6) 12 (11.7) 10 (9.7) 

Itching or irritation at the 
injection site after 
administration of the treatment 

46 (44.7) 29 (28.2) 7 (6.8) 11 (10.7) 10 (9.7) 

Swelling, welts, or lumps at the 
injection site after 
administration of the treatment  

44 (42.3) 27 (26.0) 10 (9.6) 10 (9.6) 13 (12.5) 

Abnormal redness of the skin or 
a rash at the injection site after 
administration of the treatment  

53 (51.5) 24 (23.3) 10 (9.7) 12 (11.7) 4 (3.9) 

aTotal may not equal 105 due to missing answers 

The following questions dealt with modalities to relieve the DMT-related 

reactions from the previous section. Patients acknowledged having to use oral analgesics 

(n=39/103, 37.9%) or massaging the injection site (n=34/104, 32.7%) to relieve pain or 

discomfort from injectable DMTs. Other forms of relief such as temperature-related 

products and creams were used in less than 10% of patients.  
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Table 3.13 Frequency distribution of modalities used to relieve DMT-related 
reactions 
 Yesa Noa 
Statements regarding DMT preparation and relief n (%) n (%) 
Use ice, a cold pack, or a cold compress on the injection site 
prior to taking the treatment 

8 (7.6) 97 (92.4) 

Use heat, a heat pack, or a hot compress on the injection site 
prior to taking the treatment 

6 (5.8) 98 (94.2) 

Take oral medications for pain relief, such as Aleve, 
Ibuprofen, Tylenol, aspirin, prior to taking the treatment 

39 (37.9) 64 (62.1) 

Use a cream, ointment, or lotion at the injection site of pain 
relief when taking treatment 

3 (2.9) 101 (97.1) 

Take an anti-histamine to help control rashes or swelling 
when taking treatment 

4 (3.8) 100 (96.2) 

Use a cream, ointment, or lotion at the injection site for relief 
from itching when taking treatment 

4 (3.8) 100 (96.2) 

Massage the injection site after the treatment to relieve 
swelling, itching, or other discomfort  

34 (32.7) 70 (67.3) 

aTotal may not equal 105 due to missing answers 

 Reliability of the subscales used from the MS-TAQ was assessed using 

Cronbach’s alpha values. In the original MS-TAQ, Wicks and colleagues (2010) obtained 

a Cronbach’s alpha of 0.82, 0.86, and 0.40 in the DMT-Barriers, DMT-Side Effects, and 

DMT-Coping Strategies subscales, respectively. In the MSMQ, the largest difference was 

seen in the DMT-Barriers subscale.  

Table 3.14 Cronbach’s alpha results of MSMQ  
 Number of items Cronbach’s Alpha 
DMT-Barriers 13 0.58 
DMT-Side Effects 8 0.85 
DMT-Coping Strategies 7 0.47 

 

The last group of questions in this section dealt with ease of use of the MS 

treatment the patient was on, as well as how satisfied they were with this treatment. 

Instead of breaking down the groups by individual drug, responders were categorized by 
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whether or not they were adherent to their medication. More than half of adherent 

patients (n=40/71, 56.3%.) found their DMT extremely easy to use compared to slightly 

less than one-third of non-adherent patients (n=10/32, 31.3%). Also, one-quarter of non-

adherent patients (n=8/32, 25.0%) found their DMT at least moderately hard to take 

compared to 8.4% (n=6/71) of adherent patients. 

 In terms of satisfaction with their DMT, 53.4% (n=39/73) of adherent patients 

were very satisfied compared to 28.1% (n=9/32) of non-adherent patients. At the other 

end of the spectrum, 12.3% (n=9/73) of adherent patients were either very or moderately 

dissatisfied with their DMT compared to 21.9% (n=7/32) of non-adherent patients.  

Table 3.15 Frequency distribution of DMT difficulty/ease-of-use rating 
 Extremely 

easy 
A little 

hard 
Moderately 

hard Very hard 
Extremely 

hard 
DMT Patients n (%) n (%) n (%) n (%) n (%) 
Adherenta 40 (56.3) 25 (35.2) 5 (7.0) 1 (1.4) 0 (0.0) 
Non-adherent 10 (31.3) 14 (43.8) 7 (21.9) 0 (0.0) 1 (3.1) 
aTotal does not equal 73 due to missing responses 
 

Table 3.16 Frequency distribution of DMT satisfaction rating 
 

Very 
dissatisfied 

Moderately 
dissatisfied 

Neither 
satisfied nor 

dissatisfied 
Moderately 

satisfied 
Very 

satisfied 
DMT Patients n (%) n (%) n (%) n (%) n (%) 
Adherent 3 (4.1) 6 (8.2) 10 (13.7) 15 (20.5) 39 (53.4) 
Non-adherent 4 (12.5) 3 (9.4) 4 (12.5) 12 (37.5) 9 (28.1) 
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HEALTH BELIEFS: REASONS FOR NOT STARTING OR DISCONTINUING MS TREATMENT 

 
 Nearly half the patients (n=92/197; 46.7%) who responded to the MSMQ were 

not on a treatment at the time of completing the survey. These patients were divided into 

two groups: those who had no prior experience with DMTs (n=45) and those who 

discontinued them (n=47). Using the health beliefs model, this section of the MSMQ was 

used to assess the attitudes patients had about MS as a disease as well as barriers to DMT 

use. Each item was scored on a scale from 1 to 5, with 1 being strongly disagree and 5 

being strongly agree. 

 Regarding MS as a disease, the majority of patients in both DMT-naïve (n=31/44, 

70.5%) and prior DMT-experience (n=31/47, 66.0%) groups believed there were other 

diseases that were more severe than MS. More than 40% of patients in each cohort 

acknowledged they thought efforts to prevent relapses were futile. Interestingly, less than 

10% of patients in both groups at least somewhat agreed their MS would get better on its 

own in the future. An almost identical proportion of patients agreed their MS did not 

affect their day-to-day activities. 

 When assessing barriers to MS treatment, DMT-naïve patients cited concerns 

about side effects most frequently (n=20/37, 54.1%), followed by the belief that they 

would not be able to afford treatment costs (n=17/37, 45.9%). Similarly, patients who 

used DMTs in the past cited side effects (n=26/42, 61.9%) and costs (n=24/42, 57.1%) 

most frequently as barriers to using DMTs.  
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 In the first set of analyses, patients who moderately agreed or strongly agreed 

were grouped together to perform chi-square analyses. For MS-related items, there were 

no significant differences between the two cohorts.  

 Analyzing the statements regarding barriers to DMT use revealed two significant 

differences. First, a significantly higher proportion of patients who were DMT-naïve at 

least somewhat agreed their physician did not stress the importance of DMTs (n=17/38, 

44.7%) compared to those who discontinued DMT use (n=7/41, 17.1%; p≤0.01). Second, 

patients with prior DMT experience had a significantly higher proportion of patients 

(n=19/41, 46.3%) who at least somewhat agreed that they did not like to use needles 

compared to those who had never tried using a DMT for MS (n=9/37, 24.3%; p≤0.05). 
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Table 3.17 Chi-square analyses for level of agreement of non-DMT using patients by 
HBM statements 

MS-related Item 

No prior 
DMT 

experience 
Prior DMT 
experience p value 

n (%) n (%)   

There are many diseases more severe than MS 31 (70.5)a  31 (66.0) 0.645 
The kind of MS I have is not as bad as people 
might think 

25 (56.8)a 20 (42.6) 0.174 

No matter what I do, my MS will relapse in the 
future 

18 (40.9)a 21 (44.7) 0.716 

My MS doesn't limit my daily life 17 (38.6)a 18 (38.3) 0.974 
If I exercise and eat right I won't be affected by 
my MS 

11 (25.0)a 9 (19.1) 0.501 

My MS will get better on its own in the future  0 (0.0)a 3 (6.4) 0.088 
Barriers to DMT treatment    

The difficult of treatment outweighs any 
benefit I have in following it 

 11 (28.2)b 17 (41.5)f 0.214 

I'll be just as healthy if I avoid treatment for 
my MS 

8 (21.6)c 9 (22.0)f 0.972 

My doctor did not stress the importance of 
treatment 

17 (44.7)d 7 (17.1)f 0.008 

I don't like to use needles 9 (24.3)c 19 (46.3)f 0.043 
I find the side effects of these medications 
worrisome 

20 (54.1)c 26 (61.9)g 0.480 

It's too much trouble to get a prescription for 
my treatment 

5 (13.9)e 8 (19.5)f 0.511 

I don't believe treatment will help me feel 
better 

13 (36.1)e 13 (31.0)g 0.374 

I'm not able to use needles due to my disease 3 (8.1)c 2 (4.8)g 0.542 
I can't afford MS treatment 17 (45.9)c 24 (57.1)g 0.320 
Taking treatment for MS won't help me to lead 
a more normal life 

11 (29.7)c 11 (26.2)g 0.726 

The side effects of MS treatment are too 
difficult to deal with  

10 (27.8)e 15 (34.1)h 0.499 

a-hPatients who did not answer were excluded from analysis; resultant n’s are as follows: 
a=44, b=39, c=37, d=38, e=36, f=41, g=42, h=43  
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To corroborate the chi-square results, mean and rank scores of each item were 

compared using t-tests and Mann-Whitney U tests, respectively. Similar results were 

found as above. There were no significant differences found in mean scores for items that 

questioned how patients felt about their MS.  

 When potential barriers to DMT use were observed, the same two statements 

were found to be significantly different when assessed with t-tests and Mann-Whitney U 

tests. DMT-naïve patients had a higher mean score of agreement than their counterparts 

when asked about the lack of advocation of DMT use by their physician (3.21 vs. 2.29; 

p≤0.01). Patients with prior DMT experience had a significantly higher mean score of 

agreement when asked about their dislike of needle use compared to those with no DMT 

experience (3.20 vs. 2.43, p≤0.05).  
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Table 3.18 T-test analyses of mean scores for agreement with HBM statements 
 No prior 

DMT 
experiencea 

Prior DMT 
experienceb p value 

MS-related Item  (n)  (n)  
There are many diseases more severe than MS 3.91 (44) 3.85 (47) 0.804 
The kind of MS I have is not as bad as people 
might think 

3.25 (44) 3.04 (47) 0.484 

No matter what I do, my MS will relapse in the 
future 

3.23 (44) 3.38 (47) 0.536 

My MS doesn't limit my daily life 2.59 (44) 2.62 (47) 0.940 
If I exercise and eat right I won't be affected by 
my MS 

2.27 (44) 2.04 (47) 0.395 

My MS will get better on its own in the future  1.64 (44) 1.68 (47) 0.822 
Barriers to DMT initiation     

The difficult of treatment outweighs any benefit 
I have in following it 

2.97 (39) 2.93 (41) 0.879 

I'll be just as healthy if I avoid treatment for my 
MS 

2.73 (37) 2.54 (41) 0.495 

My doctor did not stress the importance of 
treatment 

3.21 (38) 2.29 (41) 0.002 

I don't like to use needles 2.43 (37) 3.20 (41) 0.022 
I find the side effects of these medications 
worrisome 

3.62 (37) 3.55 (42) 0.799 

It's too much trouble to get a prescription for 
my treatment 

2.42 (36) 2.49 (41) 0.813 

I don't believe treatment will help me feel better 3.00 (37) 2.76 (42) 0.445 
I'm not able to use needles due to my disease 2.03 (37) 1.71 (42) 0.202 
I can't afford MS treatment 3.19 (37) 3.43 (42) 0.492 
Taking treatment for MS won't help me to lead 
a more normal life 

2.97 (37) 2.60 (42) 0.216 

The side effects of MS treatment are too 
difficult to deal with  

2.83 (36) 2.72 (43) 0.717 

aTotal may not equal 45 due to patients not answering the particular question 
bTotal may not equal 47 due to patients not answering the particular question 
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Table 3.19Mann-Whitney U tests for agreement with HBM statements 
 No prior 

DMT 
experiencea 

Prior DMT 
experienceb p value 

MS-related Item Median (n) Median (n)  
There are many diseases more severe than MS 4.00 (44) 4.00 (47) 0.816 
The kind of MS I have is not as bad as people 
might think 

4.00 (44) 3.00 (47) 0.504 

No matter what I do, my MS will relapse in the 
future 

3.00 (44) 3.00 (47) 0.566 

My MS doesn't limit my daily life 2.00 (44) 2.00 (47) 0.940 
If I exercise and eat right I won't be affected by 
my MS 

2.00 (44) 2.00 (47) 0.440 

My MS will get better on its own in the future  1.00 (44) 1.00 (47) 0.913 
Barriers to DMT initiation     

The difficult of treatment outweighs any benefit 
I have in following it 

3.00 (39) 3.00 (41) 0.937 

I'll be just as healthy if I avoid treatment for my 
MS 

3.00 (37) 3.00 (41) 0.410 

My doctor did not stress the importance of 
treatment 

3.00 (38) 2.00 (41) 0.002 

I don't like to use needles 2.00 (37) 3.00 (41) 0.024 
I find the side effects of these medications 
worrisome 

4.00 (37) 4.00 (42) 0.827 

It's too much trouble to get a prescription for 
my treatment 

3.00 (36) 3.00 (41) 0.987 

I don't believe treatment will help me feel better 3.00 (37) 3.00 (42) 0.438 
I'm not able to use needles due to my disease 2.00 (37) 1.00 (42) 0.165 
I can't afford MS treatment 3.00 (37) 4.00 (42) 0.382 
Taking treatment for MS won't help me to lead 
a more normal life 

3.00 (37) 3.00 (42) 0.193 

The side effects of MS treatment are too 
difficult to deal with  

3.00 (36) 3.00 (43) 0.768 

aTotal may not equal 45 due to patients not answering the particular question 
bTotal may not equal 47 due to patients not answering the particular question 
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The last question of this section asked those who were currently not on a DMT 

whether they thought they would either start or restart treatment. Of those who answered 

the question, half of the overall group was not sure (n=45/90, 50.0%) whether they would 

use a DMT in the future. A larger portion of DMT-naïve patients (n=19/43, 44.2%) 

acknowledged they do not intend to use a DMT compared to those who had tried one 

previously (n=16/47, 34.0%).  

Table 3.20 Frequency distribution of patients who intend to use DMTs in the future 
 No prior DMT 

experiencea 
Prior DMT 
experience Overall 

Intend to start or restart DMTs n (%) n (%) n (%) 
Yes 3 (7.0) 7 (14.9) 10 (11.1) 
No 19 (44.2) 16 (34.0) 35 (38.9) 
Not sure 21 (48.8) 24 (51.1) 45 (50.0) 
aTotal does not equal 45 due to missing answers 
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MS-RELATED HEALTH STATUS 

 
 The final portion of the MSMQ involved health status questions that were related 

to MS. Patients were asked on a four-point scale how much specific symptoms were a 

problem in the previous month. The spectrum ranged from no problem (score of 1) to 

severe problem (score of 4).  

To assess if DMTs made a difference in specific health statuses, patients were 

divided into a DMT users group and a non-DMT users group. Generally, a higher 

proportion of patients who were not on a DMT reported the listed MS symptoms to be at 

least a moderate problem. This difference was greatest in regards to memory or ability to 

remember; in the group of patients who were currently on a DMT, 21.0% (n=22/105) 

reported this to be at least a moderate problem compared to 33.3% (n=30/90) of those 

who were not on a DMT. 

Chi-square analyses were performed by grouping patients together who reported 

moderate and severe problems to the health statuses of interest. None of the resultant 

health statuses showed significance when comparing the two groups, although the 

memory symptom trended towards significance.  
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Table 3.21 Chi-square analyses for level of health status problem of non-DMT using 
patients 
 Patients 

using 
DMTs 

Patients 
not on a 

DMT p value 
MS-related Health Status  n (%) n (%)  
Your memory or remembering things 22 (21.0) 30 (33.3)a 0.051 
Your ability to concentrate or pay attention to 
things 

24 (22.9) 29 (31.9)b 0.157 

Your ability to comprehend or understand things 13 (12.4) 17 (18.9)a 0.209 
Your ability to think, express yourself, or figure 
things out 

17 (16.2) 21 (23.6)c 0.195 

Anxiety 23 (21.9) 25 (28.1)c 0.320 
Depression 23 (21.9) 24 (26.7)a 0.438 
Vision problems 21 (20.0) 27 (30.3)c 0.096 
a-cPatients who did not answer were excluded from analysis; resultant n’s are as follows:  
a=90, b=91, c=89 
 
 

T-tests and Mann-Whitney U tests were performed to corroborate the findings 

from chi-square analyses. Excluding the health status question about the ability to 

comprehend or understand things, patients on DMT had a lower mean score in all health 

statuses. However, except for vision problems, significant differences in mean or rank 

scores were not found between patients on and not on DMTs. Patients on treatment 

reported that vision posed a significantly smaller problem compared to those who were 

not using DMTs when comparing means (1.69 vs. 2.07; p≤0.01). 
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Table 3.22 T-test analyses of mean scores for MS-related health statuses 
 Patients 

using 
DMTs 

Patients 
not on a 

DMTa p value 
MS-related Health Status      (n)     (n)  

Your memory or remembering things 1.90 (105) 2.11 (90) 0.102 
Your ability to concentrate or pay attention to 
things 

1.86 (105) 1.93 (91) 0.560 

Your ability to comprehend or understand things 1.62 (105) 1.60 (90) 0.871 
Your ability to think, express yourself, or figure 
things out 

1.68 (105) 1.79 (89) 0.394 

Anxiety 1.87 (105) 1.90 (89) 0.811 
Depression 1.80 (105) 1.91 (90) 0.430 
Vision problems 1.69 (105) 2.07 (89) 0.005 
aTotal does not equal 92 due to missing answers 
 

Table 3.23Mann-Whitney U tests for MS-related health statuses 
 Patients 

using 
DMTs 

Patients not 
on a DMTa p value 

MS-related Health Status  Median(n) Median(n)  
Your memory or remembering things 2.00 (105) 2.00 (90) 0.101 
Your ability to concentrate or pay attention to 
things 

2.00 (105) 2.00 (91) 0.787 

Your ability to comprehend or understand things 1.00 (105) 1.00 (90) 0.460 
Your ability to think, express yourself, or figure 
things out 

1.00 (105) 1.00 (89) 0.618 

Anxiety 2.00 (105) 2.00 (89) 0.709 
Depression 2.00 (105) 2.00 (90) 0.500 
Vision problems 1.00 (105) 2.00 (89) 0.008 
aTotal does not equal 92 due to missing answers 
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Table 3.24 Summary Table of Hypotheses Tested 
Objective III related hypotheses – MS & DMT Beliefs 
Prior exposure to DMT (n=47) vs. DMT-naïve (n=45) p valuea Result 
Health Beliefs Model - severity & susceptibility statements   

 H03A01–There are diseases more severe than MS 0.645 Accept H03A01 
 H03A02–Patient’s type of MS not as bad as people think 0.174 Accept H03A02 
 H03A03–No matter what, MS will relapse 0.716 Accept H03A03 
 H03A04–MS does not limit daily life  0.974 Accept H03A04 
 H03A05–Proper diet and exercise will eliminate MS issues 0.501 Accept H03A05 
 H03A06–MS will get better on its own 0.088 Accept H03A06 
Health Beliefs Model - barriers to DMTs statements   
 H03B01–Treatment difficulties outweigh benefits 0.214 Accept H03B01 
 H03B02–Be just as healthy if MS treatment avoided 0.972 Accept H03B02 
 H03B03–Doctor did not stress importance of DMTs 0.008 Reject H03B03 
 H03B04–Dislike of needle use 0.043 Reject H03B04 
 H03B05–Finding DMT side effects worrisome 0.480 Accept H03B05 
 H03B06–Difficulty in getting prescriptions for DMTs 0.511 Accept H03B06 
 H03B07–Not believing DMTs will make patient feel better 0.374 Accept H03B07 
 H03B08–Not able to use needles due to MS 0.542 Accept H03B08 
 H03B09–Cannot afford MS treatment 0.320 Accept H03B09 
 H03B10–DMTs will not help lead more normal life 0.726 Accept H03B10 
 H03B11–Side effects of DMTs too difficult to deal with  0.499 Accept H03B11 
Objective V related hypotheses – MS Symptoms  
Using a DMT (n=105) vs. Not using a DMT (n=92) 

  

 H05A– Memory or ability to remember things 0.051 Accept H05A 
 H05B– Ability to concentrate or pay attention to things  0.157 Accept H05B 
 H05C– Ability to comprehend or understand things 0.209 Accept H05C 
 H05D– Ability to think or figure things out 0.195 Accept H05D 
 H05E– Anxiety 0.320 Accept H05E 
 H05F– Depression 0.438 Accept H05F 
 H05G–Vision problems 0.096 Accept H05G 
ap value based on chi-square analysis   
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Chapter 4: Discussion and Conclusion 

 

INTRODUCTION 

 This chapter discusses the implications from the chi-square analyses, t-tests, and 

Mann-Whitney U tests performed on the data in regards to the study objectives. 

Limitations are also mentioned as well as suggestions for future studies to advance the 

knowledge of MS and DMTs. Finally, concluding remarks regarding the MSMQ and its 

contributions to the literature will be made.  

DISCUSSION 

Demographic characteristics 

 Patients in this study showed typical demographic characteristics as seen from 

other studies. Those who had never used a DMT were on average older than current 

DMT users, similar to the patient populations in the studies by Visser & van der Zande 

(2011) and Margolis and colleagues (2011). Patients who were DMT-naïve also tended to 

have a longer duration of disease compared to the other cohorts. MS is typically seen 

more commonly in females and the Caucasian population, which was similarly seen in 

the MSMQ respondents.  

 Less than half of patients who were DMT-naïve were not seeing a physician or a 

neurologist, which was not the case in the current and past DMT user groups. Not having 

a healthcare provider to discuss MS treatment options may be a limiting factor in getting 
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these patients access to DMTs. One may conclude a reason for a lower proportion of this 

older cohort not seeing a physician for MS treatment may be from financial situations.   

However, all three groups had similar results in terms of median annual household 

income.  

 Current DMT users had the lowest proportion of patients who were either retired 

or unable to work. On a similar note, this group had the highest proportion of patients 

who were employed for wages. Since this is a cross-sectional survey, it is unclear 

whether this is because of the benefits from DMTs or the younger overall age of the 

particular group.  

 

  



 64 

Examining adherence to DMTs 

 The purpose of Objective I was to look at the adherence rate of the respondents to 

the MSMQ who were associated with Scott &White Health Plan. Using a definition of 

adherence seen in similar studies (Treadaway et al., 2009; Devonshire et al., 2011), the 

adherence rate was found to 69.5%, which was very similar to those seen in the previous 

literature.  

 The reason that was most frequently cited to contributing in missing a dose was 

that the patient was too busy. Unfortunately, it is unclear whether this meant the patient 

forgot to administer the medication as a result of being busy, or if they felt the temporal 

process of having to administer the DMT was burdensome, or a different meaning. 

Devonshire and researchers (2011) found in their study that the most common reason, 

cited by 50.2% of non-adherent patients (n=323/643), for a missed dose was forgetting to 

administer the DMT. Similarly, this was also the most frequently cited reason in the study 

conducted by Treadaway and colleagues (2009) at 58.0% (n=179/309). In the MSMQ, 

“memory problems” was listed as an option non-adherent patients could have 

acknowledged. However, this may have been too ambiguous as patients may have 

interpreted it as MS-related memory loss instead of simply forgetting one or more doses.  

 Another possible issue that could impact adherence is the varying dosing schedule 

of the medications. Although the sample sizes of patients on a DMT that required 

administration every other day (n=7, SQ IFNβ-1b) and three times a week were small 

(n=9, SQ IFNβ-1a), the results showed that the irregular dosing schedules may not play a 

large factor. One would expect the non-adherence rate to be similar for those two 
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medications but only one of nine patients (11.1%) was non-adherent to SQ IFNβ-1a, 

whereas three of seven (42.8%) were non-adherent to SQ IFNβ-1b.  

 Reasons related to DMTs being injectables also seemingly had mixed results from 

prior studies. Fear of needles was only noted to cause a missed dose in 6.9% (n=2/29) of 

those who were considered non-adherent. This differed from the study by Mohr and 

colleagues (2001) as they cited injection phobia may be seen in up to 22% of patients. 

Furthermore, some studies have postulated that relying on someone else to administer the 

DMT could play a large role in non-adherence (Mohr et al., 2001; Fraser et al., 2004). 

However, this did not seem to be a major issue as only 10.7% (n=3/28) of non-adherent 

patients acknowledged it played a role in them missing medication in the previous month.  

 Pain, stinging, burning, and soreness at the injection sites and resulting methods 

to relieve such issues were shown to be a fairly common problem. More than a third of 

patients reported these sensation discomforts during and after administration of DMTs at 

least half of the time. Likewise, Beer and researchers (2011) found injection site reactions 

occurred several times in 57.5% (n=123/214) of their study population. To relieve these 

issues, a considerate proportion of patients noted having to take oral analgesics or 

massage the site to relieve the discomfort, which was also seen in a study by Margolis 

and researchers (2011). These could have discouraged some patients from staying 

adherent to their DMTs.  
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Examining perceptions of MS and DMTs 

 The second and third objectives of the study dealt with patient perceptions of MS 

as a disease and DMTs as a treatment modality using the Health Belief Model in a sample 

of patients who were currently not on a DMT. This sample was composed of patients 

with and without prior DMT experience.  

 Interestingly, neither group agreed that their MS would get better on its own in 

the future. This brings to question whether patients just do not believe in the efficacy of 

DMTs or whether they have just accepted MS is a chronic disease that is not curable. 

Similar to the results seen by de Seze and researchers (2012) where almost 40% 

(n=80/202) of patients acknowledged difficulty in daily activities as a result of MS, a 

considerable portion of people who answered the MSMQ noted this problem as well. 

Less than 40% in each group agreed that their daily life was not impacted from MS.  

 The majority of patients who were not on a DMT agreed that there were other 

diseases more severe than MS and a considerable portion agreed relapses were inevitable. 

These results may help explain why a large proportion of MS patients are not on DMTs. 

If patients do not consider MS as a severe disease relative to others and that relapses will 

occur no matter what, they may not have the motivation to start or re-start on a 

therapeutic endeavor that requires life-long injections. Indeed, Costello and colleagues 

(2008) acknowledge these reasons as major barriers in treatment initiation or retention; as 

a result, they advocate an open line of communication between a patient and the 

healthcare team to discuss realistic expectations and coping mechanisms for optimal 

chances of treatment adherence.  
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 When looking at perceptions of barriers to DMT treatment, the most important 

factor on both sides seemed to be side effects. The majority in each group seemed to 

worry about the potential side effect profiles that are associated with DMTs. It is not 

surprising that the group who had prior DMT experience had more than 60% (n=26/42) 

of patients worry about such problems. This is comparable to the study by Rinon and 

researchers (2011) who also assessed patient perceptions of MS and DMTs; they found 

side effects were noted in 42% (n=47/113) of patients who discontinued treatment. It is 

also apparent that cost seemed to be an important obstruction as well. None of the DMTs 

are available as a generic and as a result, the cost of these specialty medications is 

extremely high. It would be interesting to see if subsidized DMTs through patient 

medication adherence programs would make an impact.  

 Another issue with getting patients on a DMT seems to be the lack of 

communication between physician and patients, as seen in the study by Rinon and 

researchers (2011). While patients who had prior DMT experience had a low percentage 

of patients who agreed their physicians did not stress the importance of DMTs, almost 

half of those who never used a DMT noted a lack of advocation for DMT use from their 

physician. It is imperative that in a chronic disease such as MS where many barriers exist 

in both starting and staying on therapy, a strong relationship exists with the healthcare 

team.  

 Patients who had experienced DMTs in the past had a significantly higher dislike 

for needles than patients who were DMT-naïve. It is possible that after administering 

injections on a routine basis, patients’ dislike for needles grew. After all, as Costello and 
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colleagues (2008) mention, psychological and mental hurdles with injectable DMTs are 

hard to overcome. After experiencing such issues, patients who used to take DMTs may 

have developed a stronger dislike toward their injectable treatments. With new 

modalities, such as oral medications, it will be interesting to see if similar results are 

obtained when framing the question around oral therapies or DMTs as a class.  
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Examining level of MS symptom severity 

 Objectives IV and V dealt with MS symptoms and how much of a hindrance they 

were to patients. Cohorts were formed by separating patients currently using a DMT and 

those who were not. Not being on a DMT has shown an increase in brain lesions (Richert 

et al., 2000), possibly leading to problems with memory. In the chi-square analysis for 

memory, the results neared statistical significance (p=0.051), with patients not on a DMT 

acknowledging it was more of a problem compared to those on a DMT. However, neither 

the t-test nor Mann-Whitney U test results showed the severity of memory to be 

significantly different between the two groups. 

 Since MS is a complicated disease for patients to handle on multiple fronts, it is of 

no surprise that anxiety and depression had a similar effect on both groups. Patients are 

aware that MS is an incurable disease and that relapses may occur at any time. These 

factors may lead them to be anxious or pessimistic regarding their situation, whether or 

not they are on a DMT.  

 One area that did show statistical significance was in vision problems. MS is 

known to affect patients’ vision, causing optic neuritis and other visual issues (Goodin & 

Hauser, 2012). Although the chi-square analysis did not show a difference between 

patients on and not on DMTs, the t-test and Mann Whitney U test showed a significant 

difference. Further research should be conducted to corroborate the findings of this study. 

If there is concrete evidence or if the mechanism is identified as to how DMTs protect 

visual abilities, it could be a positive aspect for physicians to use to help patients start and 

stay on DMTs.  
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STUDY LIMITATIONS 

There were multiple limitations with this study. MS is thought to be affected by 

temperature and geographic location; as a result, the findings of this population surveyed 

from central Texas may have issues with external validity. Furthermore, as there was a 

$25 Target gift card incentive, there is a chance, albeit small, that patients without or 

misidentified as having MS completed and returned the survey. Another limitation was 

the small sample size, especially for the sub-analyses that was conducted for Objective 

III.  This was due to using only patients who were considered non-adherent and who had 

completed responses. Finally, as this was a self-answered survey, patients may have 

overestimated their adherence. 

Statistically, there were limitations as well. This study used the convenience 

sampling method and as a result, required sample sizes to detect differences were not 

calculated prior to analysis. Post-hoc power was calculated on the three items that were 

shown to be significant through t-tests, to determine if power was sufficient. From 

Objective III, the statements regarding doctors and dislike of needles had powers of 0.78 

and 0.55, respectively. From Objective V, the comparison of vision problems between the 

cohorts had a power of 0.88.   
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FUTURE RESEARCH 

 With the introduction to oral therapies on the market for RRMS at the time of 

writing this study, it will be interesting to see what future findings add to the current body 

of literature. Although it is known that the side effect profiles of injectable DMTs may 

lead to discontinuation (O’Rourke & Hutchinson, 2005; Saunders et al., 2010; Balak et 

al., 2012), it is likely oral therapies will have issues of their own. Long term adherence 

studies, whether through survey or claims data, should be carried out to see if 

medications in oral form will have a significant difference. Also, research on adherence 

for patients with diabetes mellitus, a disease state with both oral and injectable 

treatments, may serve as a model for future studies on DMT adherence.  

While some research has been performed on possible indicative biomarkers to 

measure MS prognosis, nothing concrete has been established (Polman et al, 2011). Even 

though there may never be a gold standard for tracking the progression of MS, other 

proxies should be considered, such as lesions on MRI scans and their implications of the 

patient’s well-being. A recent study with fingolimod (Radue et al., 2012) showed 

protective effects on brain volume but more research needs to be conducted to 

corroborate these findings in DMTs as a whole.   

 Although this study touched upon perceptions of MS and DMTs in a sample of 

patients who were currently not on a DMT, more in-depth research should be done in this 

area. To truly understand the psyche of these patients who are not taking medications for 

a severe disease such as MS, the best approach may be to use qualitative research 

methods to tell a better story.  
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CONCLUSION 

 The results of this study highlight the less than ideal adherence rate of DMTs in 

MS and the possible contributing factors. This study found the adherence rate of DMTs 

to be 69.5% (n=73/105), using a definition of missed dose. The biggest culprit of non-

adherence seems to be associated with the temporal process of administering DMT 

injections, as 44.8% (n=13/29) of non-adherent patients acknowledged it was at least 

moderately important. Related to this issue was that some sort of physical discomfort (i.e. 

pain) was felt during (n=38/103, 36.9%) and after (n=35/103, 34.0%) administration in a 

considerable proportion of patients on a DMT. As a result, they had to take oral 

analgesics or massage the injection site for relief.  

 To encourage patients to start using DMTs, a stronger relationship with 

physicians seems to be needed as well. Physicians could have a substantial impact if they 

use a collaborative approach with patients in initiating treatment. Furthermore, with 

proper education, encouragement, and realistic expectations, patients’ dislike for needles 

may be held in check. Although DMT use will not cure MS, it could benefit patients 

greatly in terms of symptoms, such as vision. With new treatments and modalities of 

DMT becoming available for patients with MS, it is imperative that as much knowledge 

is acquired in this area to optimize adherence and related health outcomes.  
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Appendix A: Multiple Sclerosis Treatment Adherence Questionnaire 

Name:___________________________________________________________ 
 
Today’s date (mm/dd/yy):____________________________________________ 
 
It is important that you take your medication as prescribed by your physician. However, from 
time to time you may find it difficult or impossible to take your DMT as prescribed. This 
instrument is designed to help you and your physician understand what these barriers are and to 
come up with ways to make it easier to take your treatment. It is very important that you are 
honest when completing this instrument so that your MS team can help to look after you better.  
 
1. ) Which of the following are you currently taking to treat Multiple Sclerosis (MS)? (Check 
one) 

Copaxone (Glatiramer Acetate) 
 

 

Avonex or Avonex pre-filled syringe (Interferon 
Beta 1a - intramuscular) 

 

Rebif (Interferon Beta 1a - subcutaneous)  

Betaseron or Betaferon (Interferon Beta 1b - 
subcutaneous) 

 

Tysabri (Natalizumab) 
 

 

Novantrone (Mitoxantrone) 
 

 

Other, please specify: 
 

 

 
2.)On how many days during the last 4 weeks (28 days) were you supposed to take this 
medication? (Check one) 

Every day (28 times) 
 

 

Every other day (14 times) 
 

 

Three times a week (12 times) 
 

 

Once a week (4 times) 
 

 

Once a month (1 time) 
 

 

Other, please specify: 
 

 

 
 
 



 75 

2.) During the past 4 weeks (28 days) did you manually inject, use an auto-injection device, or do 
both? (Check one) 
 

Manual injection only 
 

 

Auto injection only 
 

 

Both manual and auto-injection 
 

 

Not applicable / I take a pill 
 

 

 
3.) During the past 4 weeks (28 days), how often was your injection done by someone else? 
(Check one) 
 

Never  

A few times  

About half the time  

Most of the time  

All or nearly all of the time  

 
4.) Did you miss or forget to take any doses of this medication during the last 4 weeks (28 days)? 
(Check one) 
 
 

Yes 
 

 

No 
 

 

 
5.) How many doses did you miss or forget? (Complete blank)  
 
 
 

 
IF YOU HAVEN’T SKIPPED ANY DOSES IN THE PAST 28 DAYS, SKIP TO 
QUESTION 7
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(Complete this section only if you missed a dose in the past 28 days) 
 
6. How important were the following factors in missing or forgetting to take a dose? (Please 
check one answer for each) 
 

 Not important at 
all 

A little 
important 

Moderately 
important 

Extremely 
important 

Memory problems 
 

0 1 2 3 

Too busy  
 

0 1 2 3 

Side effects of injection 
 

0 1 2 3 

Side effects of medication 
 

0 1 2 3 

Fear of needles  
 

0 1 2 3 

Needing someone to help me 
take my medication 
 

0 1 2 3 

Ran out of medication or could 
not refill my prescription 

0 1 2 3 

Away from home and could not 
access my medication 
 

0 1 2 3 

Feeling anxious, depressed, or 
nervous about taking my 
medication 
 

0 1 2 3 

Dissatisfaction with my 
medication 
 

0 1 2 3 

Did not want taking my 
medication to interfere with 
activities  

0 1 2 3 

Tired of taking my medication 
 

0 1 2 3 

Did not feel like taking my 
medication 
 

0 1 2 3 

 
 

For completion by examiner only; DMT-Barr Score:____________ 
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7. During the past 4 weeks (28 days) did you… (Please check one answer for each) 
 

 Never A few 
times 

About 
half the 
time 

Most of 
the time 

All or 
nearly 
all the 
time 

Have bleeding at the injection site? 
 

0 1 2 3 4 

Have pain, stinging, burning, or soreness at 
the injection site during administration of 
your treatment? 

0 1 2 3 4 

Have itching or irritation at the injection 
site during administration of your 
treatment? 

0 1 2 3 4 

Feel nervous or anxious during 
administration of your treatment? 
 

0 1 2 3 4 

Have pain, stinging, burning, or soreness at 
the injection site after administration of 
your treatment? 

0 1 2 3 4 

Have itching or irritation at the injection 
site after administration of your treatment? 

0 1 2 3 4 

Have swelling, welts, or lumps at the 
injection site after administration of your 
treatment? 

0 1 2 3 4 

Have abnormal redness of the skin or a rash 
at the injection site after administration of 
your treatment? 

0 1 2 3 4 

Have bruises at the injection site after 
administration of your treatment? 
 

0 1 2 3 4 

Have chills, headaches, or flu-like 
symptoms after your treatment? 
 

0 1 2 3 4 

      
 
 
 
 
 
 

 
For completion by examiner only; DMT-SE Score:____________ 
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8. During the past 4 weeks (28 days) did you usually… (Please check one answer for each) 

 No Yes 

Use ice, a cold pack or a cold compress on the injection site prior 
to taking your treatment? 

0 1 

Use heat, a heat pack, or a hot compress on the injection site prior 
to taking your treatment? 

0 1 

Take oral medications for pain relief, such as Aleve, Ibuprofen, 
Tylenol, aspirin, prior to taking your treatment? 

0 1 

Use a cream, ointment, or lotion at the injection site for pain relief 
when you took your treatment? 

0 1 

Take an anti-histamine to help control rashes or swelling when 
you took your treatment? 

0 1 

Use a cream, ointment, or lotion at the injection site for relief from 
itching when you took your treatment? 

0 1 

Massage the injection site after your treatment to relieve swelling, 
itching or other discomfort? 

0 1 

    
For completion by examiner only; DMT-COPE Score:____________ 
 
9.) Overall, how hard or easy do you feel it is to take your current Multiple Sclerosis treatment as 
recommended by your physician? (Check one) 
 

Extremely easy 1 

A little hard 2 

Moderately hard 3 

Very hard 4 

Extremely hard 5 

 
10.) Overall, how satisfied are you with how things have been with your treatment during the past 
4 weeks (28 days)? (Check one) 
 

Not satisfied at all 1 

A little satisfied 2 

Moderately satisfied 3 

Very satisfied 4 

Completely satisfied 5 

 
Thank you for completing this survey, you are now finished. Please check over your answers 

carefully, then return the completed form to the examiner. 
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Appendix B: Pretest Survey Cover Letter 
 

 

 
Dear (Patient Name): 
 
I am writing to you today to invite you to participate in a research survey sponsored by Scott & 
White Health Plan.  This survey is designed to help us understand what barriers exist that makes 
it difficult to take treatment for Multiple Sclerosis.  We need your help in understanding these 
barriers so we can attempt to address these challenges. 
 
You may participate in this survey even if you have never taken medication to treat your 
Multiple Sclerosis. 
 
To make sure that our survey is easy to read and understand and includes all the relevant 
information, you have been randomly chosen to help us with this pre-test of our survey.  Included 
with this letter are the 15-20 minute Multiple Sclerosis Medication Questionnaire (MSMQ), 
and a Survey Evaluation Form. 
 
Once we receive your completed survey and evaluation form, a $50 Target gift card will be 
mailed to you within two weeks as an appreciation of the time it took for you to take the survey 
and comments you provided in the Survey Evaluation Form.  
 
I think you will find completing the survey both interesting and easy to do.  Please be assured, the 
information that you provide will be kept strictly confidential.  This survey is about your opinions 
regarding Multiple Sclerosis medications and will in no way impact your status as a member of 
Scott & White Health Plan.  
 
If you would like to participate, simply complete and return the questionnaire and the Survey 
Evaluation Form in the enclosed postage-paid envelope.  Return of your answered survey will 
indicate your consent to participate in this study.  
 
If you have any questions or concerns about completing this questionnaire or about participating 
in this study, feel free to contact one of our researchers, Kangho Suh, at (254) 298-6123 or by 
email at Khsuh@swmail.sw.org.  
 
We thank you in advance for your participation.  
 
Sincerely,  

 
J. James Rohack, MD, FACC, FACP 
Medical Director for System Improvement, Scott & White Health Plan   
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Appendix C: Survey Evaluation Form 
 

 
 

SURVEY EVALUATION FORM 
Please evaluate the attached survey based on your experience and knowledge of 
your multiple sclerosis.  Please respond to the following questions and consider how 
they relate to your survey taking experience. 
Readability of the survey statements - Is each statement clear?  Understandable? etc.? 
 

Relevance of statements - Is each statement relevant to the research topic?  Are any issues of 

importance missing? etc.? 

 

Format of survey - Is the format user-friendly?  Did you find it hard to follow? Any 
suggestions for improvement?  etc.? 

 

Time to complete the survey - Please record the time (in minutes) that it takes to 
complete the survey. 

 

Additional Comments 
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Appendix D: Initial Outreach Cover Letter 
 

 
 
Dear (Patient Name):  
 
I am writing to you today to invite you to participate in a research survey sponsored by Scott & 
White Health Plan.  This survey is designed to help us understand what barriers exist that makes 
it difficult to take treatment for Multiple Sclerosis.  We need your help in understanding these 
barriers so we can attempt to address these challenges. 
 
You may participate in this survey even if you have never taken medication to treat your 
Multiple Sclerosis. 
 
In one week, we will mail you an introductory letter and the Multiple Sclerosis Medication 
Questionnaire (MSMQ). If you would like to participate, simply follow the instructions in the 
upcoming mailing. Once we receive your completed survey, a $25 Target gift card will be 
mailed to you within two weeks as an appreciation of the time it took for you to take the survey. 
 
I think you will find completing the survey both interesting and easy to do.  It should take about 
15 to 20 minutes.  Please be assured, the information that you provide will be kept strictly 
confidential. This survey is about your opinions regarding your Multiple Sclerosis medications 
and will in no way impact your status as a current or past member of Scott & White Health Plan.  
 
This letter is intended for patients with Multiple Sclerosis.  If we incorrectly identified you as a 
Multiple Sclerosis patient, simply discard this letter.  
 
If you have any questions or concerns about completing this questionnaire or about participating 
in this study, feel free to contact our researcher on this study, Kangho Suh, at (254) 298-6123 or 
by email at Khsuh@swmail.sw.org.  
 
We thank you in advance for your participation.  
 
Sincerely,  
 

 
 
J. James Rohack, MD, FACC, FACP 

Medical Director for System Improvement, Scott & White Health Plan 

  



 82 

Appendix E: Cover Letter with MSMQ 
 

 
 
Dear (Patient Name):  
 
Recently, I wrote to you about participation in a research survey sponsored by Scott & White 
Health Plan.  This survey is designed to help us understand what barriers exist that makes it 
difficult to take treatment for Multiple Sclerosis.  We need your help in understanding these 
barriers so we can attempt to address these challenges. 
 
You may participate in this survey even if you have never taken medication to treat your 
Multiple Sclerosis.  
 
Enclosed, you will find the Multiple Sclerosis Medication Questionnaire (MSMQ). If you 
would like to participate, simply complete and return the survey in the enclosed postage-paid 
envelope.  Return of your answered survey will indicate your consent to participate in this study. 
Once we receive your completed survey, a $25 Target gift card will be mailed to you within two 
weeks as an appreciation of the time it took for you to take the survey. 
 
I think you will find completing the survey both interesting and easy to do.  It should take about 
15 to 20 minutes.  Please be assured, the information that you provide will be kept strictly 
confidential.  This survey is about your opinions regarding your Multiple Sclerosis medications 
and will in no way impact your status as a current or past member of Scott & White Health Plan.  
 
This letter was intended for patients with Multiple Sclerosis.  If we incorrectly identified you as a 
Multiple Sclerosis patient or you do not want to participate in this survey, simply discard this 
letter. 
 
If you have any questions or concerns about completing this questionnaire or about participating 
in this study, feel free to contact our researcher on this study, Kangho Suh, at (254) 298-6123 or 
by email at Khsuh@swmail.sw.org.  
 
We thank you in advance for you participation.  
 
Sincerely,  
 

 
 
J. James Rohack, MD, FACC, FACP 

Medical Director for System Improvement, Scott & White Health Plan 
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Appendix F: Study Opt Out Form 
 

 
 
Description and Opt-out form for the Multiple Sclerosis Medication Questionnaire 
(MSMQ) 
 
This survey is about your opinions regarding your Multiple Sclerosis medications. It is 
part of a study being conducted for research purposes, and has been reviewed by the 
Institutional Review Board (IRB) at Scott & White Healthcare. Your information will be 
kept confidential, and the results will only be reported on a group basis.  
 
The purpose of this research, which is being conducted by a team of researchers from 
Scott & White Health Plan, is to understand the difficulties that come with taking 
medications that treat Multiple Sclerosis. The information that may be disclosed for this 
research is not directly related to your actual medical records. Again, your identity will be 
protected at all times, and your status as a current or past member of Scott & White  
Health Plan will in no way be impacted based on your response to this authorization.  
 
Scott & White Health Plan is required by law to protect your health information. By 
agreeing to this document, you authorize Scott& White Health Plan to analyze your 
survey responses for this research.  
 
Please indicate below if you do not authorize Scott & White Health Plan to use your 
information in this research study:  
 
___No, I do not authorize Scott & White Health Plan to use my information and DO 
NOT want to complete the study. 
 
If you do not want to participate in this research study, simply place this form in the 
enclosed pre-paid envelope and drop it in any mailbox.   
 
Thank you very much for your assistance in this important research project. 
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Appendix G: Multiple Sclerosis Medication Questionnaire (MSMQ) 
 
Multiple Sclerosis Medication Questionnaire (MSMQ)  
It is important that you take your medication as prescribed by your doctor. However, from time to time, you 
may find it hard or impossible to take your Multiple Sclerosis treatment as prescribed. We need you to help 
understand what barriers exist in taking your treatment. Please answer the questions to the best of your 
ability and thank you for taking the time to fill out this important questionnaire.  
_________________________________________________________ 
Section 1: Your Treatment  
This section refers to treatment that you may have received for your Multiple Sclerosis. Please check the 
appropriate item or write in responses where appropriate.  
 
1. Which one of the following medications are you currently taking to treat Multiple Sclerosis 

(MS)?(Please check one) 

___ Copaxone (Glatiramer Acetate) 
___  Avonex or Avonex pre-filled syringe (Interferon Beta 1a – intramuscular) 
___ Rebif (Interferon Beta 1a – subcutaneous)  
___ Betaseron (Interferon beta-1b) 
___ Tysabri (Natalizumab) 
___ Novantrone (Mitoxantrone) 
___ Gilenya (Fingolimid) 
___ I have never taken these drugs to treat my multiple sclerosis 
___ I am not currently (past 28 days) taking these drugs to treat  
 my multiple sclerosis but have taken them in the past.  
 
 
 
 

 
 
 
2. On how many days during the last 4 weeks (28 days) were you supposed to take this medication? 

(Please check one)   

 

___Every Day (28 times) 

___ Every other day (14 times) 

___ Three times a week (12 times)   

___ Once a week (4 times)   

___ Other, please specify:   

 

3. Did you miss or forget to take a dose during the past 4 weeks (28 days)? 

 

___ Yes 

___  No 

 

 

If you have NEVER or are not currently taking the above mentioned 
medications, please proceed to QUESTION 10 on PAGE 5. 
Otherwise, please continue with QUESTION 2.   

If you did not miss or forget any doses in the past 4 weeks (28 
days), please proceed to QUESTION 6 on PAGE 3. Otherwise, 
please continue with QUESTION 4.   
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4. About how many doses did you miss or forget to take in the past 4 weeks (28 days)?  

___Doses 

______________________________________________________________________________ 
 
COMPLETE THIS SECTION ONLY IF YOU MISSED OR FORGOT TO TAKE A DOSE IN THE 
PAST 4 WEEKS (28 DAYS). 
 
5. How important were the following factors in missing or forgetting to take a dose? (Please check one 

answer for each) 

 
 
 

Not at all 

important  

A little 
important 

Moderately 
Important 

Extremely 
important 

Memory problems 
 

� � � � 

Too busy 
 

� � � � 

Side effects of injection 
 

� � � � 

Side effects of medication 
 

� � � � 

Fear of needles 
 

� � � � 

Need someone to help me take my 
medication 

� � � � 

Ran out of medication or could not refill 
my prescription 
 

� � � � 

Away from home and could not access my 
medication 
 

� � � � 

Feeling anxious, depressed, or nervous 
taking my medication 
 

� � � � 

Dissatisfaction with my medication 
 

� � � � 

Did not want taking my medication to 
interfere with my activities 
 

� � � � 

Tired of taking my medication 
 

� � � � 

Did not feel like taking my medication 
 
 

� � � � 

Other, please specify: 
_____________________________________________________________________________ 
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6. During the past 4 weeks (28 days), did you…. (Please check one answer for each) 

 Never A few 
times 

About 
half the 

time 

Most of 
the time 

All or 
nearly 
all the 
time 

Have bleeding at the injection site?  
 

� � � � � 

Have pain, stinging, burning, or soreness 
at the injection site during administration 
of your treatment? 
 

� � � � � 

Have itching or irritation at the injection 
site during administration of your 
treatment? 
 

� � � � � 

Feel nervous or anxious during 
administration of your treatment?  
 

� � � � � 

Have pain, stinging, burning, or soreness 
at the injection site after administration of 
your treatment? 
 

� � � � � 

Have itching or irritation at the injection 
site after administration of your 
treatment?  
 

� � � � � 

Have swelling, welts, or lumps at the 
injection site after administration of your 
treatment?  
 

� � � � � 

Have abnormal redness of the skin or a 
rash at the injection site after 
administration of your treatment? 

� � � � � 

Other, please specify: 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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7. During the past 4 weeks (28 days) did you usually… (Please check one answer for each)  

 No  Yes 

Use ice, a cold pack, or a cold compress on the injection site prior to taking your 
treatment?  

� � 

 
Use heat, a heat pack, or a hot compress on the injection site prior to taking your 
treatment?  

� � 

 
Take oral medications for pain relief, such as Aleve, Ibuprofen, Tylenol, aspirin, 
prior to taking your treatment?  

� � 

 
Use a cream, ointment, or lotion at the injection site of pain relief when you took 
your treatment?    

� � 

 
Take an anti-histamine to help control rashes or swelling when you took your 
treatment?    

� � 

 
Use a cream, ointment, or lotion at the injection site for relief from itching when 
you took your treatment?  

� � 

 
Massage the injection site after your treatment to relieve swelling, itching, or other 
discomfort?  
 

� � 

 
 

  

8. Overall, how hard or easy do you feel it is to take your multiple sclerosis treatment as recommended 

by your physician? (Check one) 

 ___ Extremely easy 
___ A little hard 
___ Moderately hard 
___ Very hard 
___ Extremely hard 

 

9. Overall, how satisfied or dissatisfied are you with your treatment during the past 4 weeks  
(28 days)? (Check one). 
 

 ___ Very dissatisfied 
___ Moderately dissatisfied 
___ Neither satisfied nor dissatisfied 
___ Moderately satisfied 
___ Very satisfied 

 

  
Now that you have finished answering questions about your treatment please proceed to 
QUESTION 14 on PAGE 8. 
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COMPLETE THIS SECTION ONLY IF YOU HAVE NEVER OR ARE NOT CURRENTLY (PAST 
28 DAYS) TAKING MEDICATIONS TO TREAT YOUR MULTIPLE SCLEROSIS.  
 
Section 2: Reasons for not starting or discontinuing Multiple Sclerosis treatment 
 
In this section, we would like to understand reasons why you have never started or discontinued treatment 
for Multiple Sclerosis. Please check the appropriate item or write in responses where appropriate. 
 
 
10. To what extent do you agree or disagree with each of the following statements? (Please check one 

answer for each) 

 
 Strongly 

Disagree 

Somewhat 
Disagree 

Neither 
agree nor 
disagree 

Somewhat 
Agree 

Strongly 
Agree 

There are many diseases more 
severe than multiple sclerosis.  
 

� � � � � 

The kind of multiple sclerosis I 
have is not as bad as people might 
think.  
 

� � � � � 

No matter what I do, my multiple 
sclerosis will relapse in the future.   
 

� � � � � 

My multiple sclerosis doesn’t 
limit my daily life.  
 

� � � � � 

If I exercise and eat right I won’t 
be affected by my multiple 
sclerosis. 
 

� � � � � 

My multiple sclerosis will get 
better on its own in the future  
 
 

� � � � � 
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11. I have never or am not currently (past 28 days) taking medication to treat my Multiple Sclerosis 

because…(Please check one answer for each) 

 Strongly 

Disagree   

Somewhat 
Disagree 

Neither 
agree nor 
disagree 

 

Somewhat 
Agree  

Strongly 
Agree  

The difficulty of treatment 
outweighs any benefit I have in 
following it.  
 

� � � � � 

I’ll be just as healthy if I avoid 
treatment for my multiple sclerosis.  
 

� � � � � 

My doctor did not stress the 
importance of treatment.  
 

� � � � � 

I don’t like to use needles. 
 

� � � � � 

I find the side effects of these 
medications worrisome. 
 

� � � � � 

It’s too much trouble to get a 
prescription for my treatment.  
 

� � � � � 

My copay is too high for my 
Multiple Sclerosis treatment.  
 

� � � � � 

I don’t believe treatment will help 
me feel better.  
 

� � � � � 

I’m not able to use needles due to 
my disease. 
 

� � � � � 

I can’t afford Multiple Sclerosis 
treatment.  
 

� � � � � 

Taking treatment for Multiple 
Sclerosis won’t help me to lead a 
more normal life. 
 

� � � � � 

The side effects of Multiple 
Sclerosis treatment are too difficult 
to deal with. 
 

� � � � � 

Other, please specify: 
_____________________________________________________________________________ 
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12. Do you intend to start or restart treatment for Multiple Sclerosis?  

___  Yes    

___  No  

___  Not Sure 

 

 
13. If you have never or are not currently (past 28 days) taking any medications to treat your Multiple 

Sclerosis and would like to provide comments, please answer the following question below: 

 
 
What is the most important reason why you have never or aren’t currently taking medication to treat your 
Multiple Sclerosis? 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 

 
 
 

 

 

 

 
 
 
 

 

Now that you have completed this section, please proceed to QUESTION 14 on PAGE 8. 
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Section 3: Your health in the past 4 weeks (28 days) 
The next set of questions refers to your health in the past 4 weeks (28 days).  
 
14. During the past 4 weeks (28 days), please indicate to what extent each of the following has been a 

problem for you? (Please check one answer for each) 

 No 
Problem 

Mild 
Problem 

Moderate 
Problem 

Severe 
Problem 

Your memory or remembering things 
 

� � � � 

Your ability to concentrate or pay attention to 
things 
 

� � � � 

Your ability to comprehend or understand things 
 

� � � � 

Your ability to think, express yourself, or figure 
things out 
 

� � � � 

Anxiety 
 

� � � � 

Depression 
 

� � � � 

Vision Problems � � � � 
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Section 4: Demographics 
 
Now, we would like to know a little about you. Please, check the appropriate item or write in responses 
where appropriate.  
 
15. What year were you born? 19___ 

 

16. What is your gender? 

___ Male 

___  Female  

 

17. Are you currently seeing a physician for treatment of your Multiple Sclerosis?  

___  Yes    

___  No  

___  Not Sure 

 

18. Are you currently seeing a neurologist for treatment of your Multiple Sclerosis?  

___ Yes   

___ No 

___ Not Sure 

 

 

19. About how long have you been diagnosed with Multiple Sclerosis?  

___ Years  

 

 
20. What type of Multiple Sclerosis were you diagnosed with by your physician?  

___  Relapsing/remitting 

___ Secondary progressive 

___ Primary progressive 

___ Progressive/relapsing 

___ Not Sure 

 
 

21. What is your race/ethnicity?  

___  Hispanic or Latino 
___  White  
___  Black or African American 
___  Native Hawaiian or Other Pacific Islander  
___  Asian  
___  American Indian or Alaskan Native 
___  Other 
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22. What is your highest level of education?  

___  Less than high school 
___  High School/GED 
___  Some College 
___  2-year college degree (Associates)  
___  4-year college degree (Bachelors) 
___  Post-baccalaureate degree (e.g. M.S., Ph.D.) 
___ Professional Degree (e.g. MD, JD, Pharm.D.) 
 
 

23. What is your current annual household income?  

___  Less than $10,000 

___  $10,000 to $19,999 

___  $20,000 to $29,999 

___  $30,000 to $39,999 
___  $40,000 to $49,999 
___  $50,000 to $59,999 
___  $60,000 to $69,999 
___  $70,000 to $79,999 
___  $80,000 or more 
 
 

24. Are you currently...? 

___  Employed for wages 

___  Self-employed 

___  Out of work and looking for work 

___  Out of work but not currently looking for work 

___  A homemaker  
___  A student  
___  Retired 
___  Unable to work 

 
THANK VERY MUCH YOU FOR YOUR PARTICIPATION IN THIS VERY 
IMPORTANT QUESTIONNAIRE! PLEASE PLACE THE QUESTIONNAIRE AND 
SEAL IT IN THE SELF-ADDRESSED ENVELOPE AND DROP IT ANY MAILBOX. NO 
POSTAGE IS NECESSARY.  
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