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This study examined the feasibility of using home telehealth monitoring to improve clinical care and 
promote symptom self-management among veterans with multiple sclerosis (MS). This was a longi-
tudinal cohort study linking mailed survey data at baseline and 6-month follow-up with informa-
tion from home telehealth monitors. The study was conducted in two large Department of Veterans 
Affairs (VA) MS clinics in Seattle, Washington, and Washington, DC, and involved 41 veterans with 
MS. The measures were demographic information and data from a standardized question set using a 
home telehealth monitor. Participants reported moderate levels of disability (median Expanded Dis-
ability Status Scale [EDSS] score, 6.5) and substantial distance from the nearest VA MS clinic (mean 
distance, 93.6 miles). Of the participants, 61.0% reported current use of MS disease-modifying treat-
ments. A total of 85.4% of participants provided consistent data from home monitoring. Overall satis-
faction with home telehealth monitoring was high, with 87.5% of participants rating their experience 
as good or better. The most frequently reported symptoms at month 1 were fatigue (95.1%), depres-
sion (78.0%), and pain (70.7%). All symptoms were reported less frequently by month 6, with the 
greatest reduction in depression (change of 23.2 percentage points), although these changes were not 
statistically significant. Home telehealth monitoring is a promising tool for the management of chronic 
disease, although substantial practical barriers to efficient implementation remain. Int J MS Care. 
2013;15:8–14.

Multiple sclerosis (MS) is a chronic disorder 
of the central nervous system that has been 
estimated to affect as many as 400,000 people 

in the United States and 2.1 million people worldwide.1 It 
typically includes acute exacerbations and remissions, with 
progression of disability over time. It is characterized by a 
heterogeneous array of symptoms that vary considerably 

from person to person, including sensory and motor deficits, 
fatigue, pain, cognitive impairment, depression, and diffi-
culties with both bowel and bladder function.2-4 The disease 
is typically diagnosed in early adulthood and is associ-
ated with a relatively normal lifespan. As a result, individuals 
often face the challenge of extended illness with significant 
clinical morbidity.
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system to support effective chronic illness management for 
individuals with MS. To do so, we examined rates of symp-
tom reporting among individuals with MS, reductions in 
symptoms over the course of monitoring, and overall patient 
satisfaction with the telehealth experience.  

Methods

Participants
Participants were recruited from two large VA MS clinics 

located in Seattle, Washington, and Washington, DC. Both 
clinics are multidisciplinary regional centers and part of the 
VA MS Center of Excellence network (www.va.gov/ms). 
To be included in the study, participants must have had 
a diagnosis of MS meeting the McDonald criteria13 and a 
landline telephone (necessary to make use of VA home tele-
health technology). Individuals were excluded at the discre-
tion of the MS treatment provider when they did not have 
cognitive, sensory, or motor capabilities allowing them to 
complete question sets or operate a home telehealth moni-
tor. Participants were included in the final study sample if 
they completed a baseline questionnaire and participated in 
home monitoring for at least 1 month (N = 41). There were 
21 veterans with MS recruited from the VA Medical Center 
(VAMC)–Seattle and 20 recruited from the VAMC–Wash-
ington, DC.   

Procedures
This was an observational study examining a cohort 

of veterans with MS over 6 months. Upon confirma-
tion of eligibility and acquisition of written informed 
consent, participants were enrolled in the VA Care 
Coordination and Home Telehealth program (CCHT) 
and were issued a Viterion 100 home-based telehealth 
monitor (Viterion TeleHealthcare, Tarrytown, NY). 
The monitor operated over a traditional analog tele-
phone line using a text-based interface. The Viterion 
system fully complies with governmental regulations on 
data transmission and security. Participants were asked 
to respond to a standardized set of questions addressing 
common MS-related symptoms (described below) once 
per week. Responses from this disease-management pro-
tocol were forwarded to a secure web portal that could 
display data graphically and stratify them by importance 
(eg, low fatigue, moderate fatigue, extreme fatigue). 
Responses were monitored by a care coordinator who 
alerted treating providers about the presence of signifi-
cant symptoms.

Demographic data and clinical data were collected 
at baseline at both facilities and through an additional 

The Wagner Model of Chronic Illness Care repre-
sents one paradigm for providing care to individuals 
with MS. The Wagner Model proposes that traditional 
outpatient models of acute care are inadequate for the 
management of chronic diseases, and that the provision 
of care should be redesigned at a systems level and be 
realigned according to the longer-term needs of specific 
patient populations.5 The challenges of a chronic illness 
are often well known to providers and their patients. 
Instead of discrete episodes of care, focused on diagno-
sis and brief intervention, care of individuals with MS 
requires ongoing management and coordination. Inter-
ventions may take many forms—including patient edu-
cation, medication and symptom monitoring, and self-
management support—to address aspects of the illness 
(eg, fatigue) as well as proactive self-care (eg, medication 
adherence).6 The ultimate goal is to establish an ongoing 
relationship between an informed and active patient and 
a prepared and proactive team.7

One essential underpinning of the Wagner Model is 
the use of clinical information systems to support disease 
monitoring and care coordination.6 Home telehealth 
monitoring is an important component of a clinical 
information infrastructure that is well suited to this 
purpose. Home telehealth monitoring can be used to 
ask individuals with MS about their disease process and 
the development and impact of new symptoms, as well 
as inquire about health behaviors that promote effective 
self-management. Telehealth counseling in general has 
been shown to be an effective means of promoting posi-
tive health behaviors, reducing the impact of secondary 
conditions across a variety of populations with disabling 
illnesses, including MS.8

The Department of Veterans Affairs (VA) has been 
a leader in the development and use of multiple tele-
health modalities in the past decade (eg, home telehealth 
monitoring, clinical video teleconferencing) and is cur-
rently expanding telehealth programs and integrating 
them with the electronic medical record.9 In 2003, the 
VA introduced a national home telehealth program,10 
and as of fiscal year 2010 over 46,000 patients had 
been enrolled.11 Telehealth is an important tool for the 
VA Multiple Sclerosis Centers of Excellence (MSCoE), 
where many patients are separated from specialty clinics 
by distance and disability.12     

The purpose of this study was to evaluate the feasibil-
ity of implementing a disease-management protocol deliv-
ered via a home telehealth program in the VA health-care 
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DC. The self-report–based rating was used in Seattle. 
Finally, information on current use of a DMT for MS 
was collected and included the following: interferon 
beta-1a (Avonex), interferon beta-1a (Rebif), interferon 
beta-1b (Betaseron), or glatiramer acetate (Copaxone).

Satisfaction with Telehealth Monitoring
Satisfaction with telehealth monitoring was assessed 

with seven individual questions addressing ease of use, 
reliability, and satisfaction with use. Ease of use questions 
included the phrases “home telehealth is easy to under-
stand” and “home telehealth is easy to use,” and reliabili-
ty questions included the phrases “home telehealth works 
as it is supposed to” and “home telehealth works when I 
need it.” Individuals were asked to rate these statements 
using a 5-point Likert-type scale ranging from “strongly 
agree” to “strongly disagree.” Answers were dichotomized 
into responses reflecting “agree” and “strongly agree” ver-
sus all others. Satisfaction was examined with the ques-
tions “How did you like using the health monitor?” (with 
responses ranging from “poor” to “excellent”), “Do you 
think this monitor improved your MS care?” (yes or no), 
and, finally, “If you had the choice, would you rather use 
the home telehealth monitor than go to an appointment 
at the MS clinic?” (yes or no).  

Data Analysis
Participant characteristics at baseline were examined 

using percentages for categorical variables and means and 
standard deviations for continuous variables. Responses 
to questions from the disease-management protocol 
were categorized in two ways. First, responses were tabu-
lated to identify the number of individuals who reported 
symptoms in each cluster at any level of severity. Second, 
responses were tabulated to identify the reporting of 
symptoms in each cluster at the highest level of severity. 
The frequency of item reporting using these two differ-
ent cut points was summarized with proportions. Simi-
larly, responses to the satisfaction survey were examined 
using frequency counts and percentages. Changes in 
the proportion of individuals reporting each symptom 
between month 1 and month 6 were examined using the 
McNemar test for dependent proportions.

Results

Participant Characteristics
The mean age of participants was 52.6 years, and the 

average number of years since diagnosis with MS was 
14.6. The majority of participants were male, white, 
and either married or living with a significant other. 

survey at VA Puget Sound. Satisfaction data were also 
collected at 6-month follow-up at VA Puget Sound. All 
study procedures were approved by the VA human sub-
jects committees at each study site.

Measures

MS Disease-Management Protocol
The presence of MS-related symptoms was deter-

mined by a standardized question set addressing eight 
core symptom areas: neurologic symptoms, pain, fatigue, 
bladder function, bowel function, depression, adher-
ence to MS disease-modifying therapies (DMTs), and 
side effects of DMTs. The question set was developed 
through an interactive and iterative process between 
veterans with MS and VA MS Center of Excellence 
staff. Questions within each core area were based on 
branching logic, such that responses to initial ques-
tions dictated whether additional questions were asked 
(eg, individuals who responded that they were not tak-
ing an MS DMT did not then receive the questions 
about adherence or side effects). Participants received 
between 8 and 33 questions weekly, depending on their 
responses. Responses across core areas were summarized 
and dichotomized to reflect the presence or absence of 
a symptom (eg, new neurologic problem, pain, fatigue) 
during each recording week. Responses were further col-
lapsed to report the presence or absence of a symptom 
during each of the 6 months of study participation. 

Demographic Information
Age, gender, race, marital status, employment, years 

since diagnosis of MS, primary means of transportation 
to VA appointments, number of miles to the VA medi-
cal center where MS care was received, and travel time to 
that same medical center were collected from the medi-
cal record or survey data at baseline for all participants.

Clinical Information
Information on disease subtype, disability, and DMT 

use was obtained at baseline. MS disease subtype was 
collected from the medical record. MS-related disability 
was categorized according to the criteria established by 
the Expanded Disability Status Scale (EDSS) at base-
line.14 The EDSS uses information typically obtained 
from neurologic examination to categorize function-
ing along a scale ranging from 0 (no symptoms) to 10 
(death) in half-point increments. A patient self-report 
version of this instrument is also available that demon-
strates good agreement with examination-based ratings.15 
The examination-based rating was used in Washington, 
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ing, and 85.4% provided data for 5 of the 6 months. 
In general, participants reported few difficulties using 
home telehealth monitors. Over 90% of individuals 
stated that they were both easy to understand and easy 
to use. With respect to reliability, 75% or greater noted 
that the monitor worked “like it was supposed to” and 
“when needed.” Satisfaction ratings were generally high, 
with 87.5% rating the experience good or better, 62.5% 
feeling that the monitor improved their care, and 50.0% 
preferring the monitor to an in-person clinic visit. Addi-
tional information on participant experiences is provided 
in Table 2.  

Reporting of Symptoms During Telehealth 
Monitoring

Based on the six questions reflecting MS-related 
symptoms, the most frequently reported symptoms at 
month 1 were fatigue (95.1%), depression (78.0%), 
and pain (70.7%). These symptoms were also reported 
at follow-up, with rates of 83.9% for fatigue, 54.8% 
for depression, and 67.7% for pain. Approximately 
two-thirds of individuals were receiving DMTs during 
the study period. Additional information on symptom 
reporting and the use of DMTs over the study period 
can be found in Table 3.	

Change in Symptoms During Telehealth 
Monitoring

Overall, the frequency with which MS-related symp-
toms were reported declined over the course of the study 
period. The greatest decline in the frequency of report-
ing was seen in depression (change of 23.2 percentage 
points), followed by neurologic symptoms (19.8), bowel 
symptoms (17.5), and fatigue (11.2). The proportions of 

Only one-fifth were employed. Over half (59.0%) had 
been diagnosed with secondary progressive MS. The 
median EDSS score was 6.5 (range, 2.0–8.5), reflecting 
a wide range of disability but suggesting that, on average, 
individuals needed bilateral assistance to ambulate short 
distances. Over half (61.0%) were currently receiving 
a DMT. The primary method of transportation to VA 
medical appointments was either driving or being driven 
by someone else. The average distance to a VA medical 
center was over 90 miles, and the average travel time 
was over 1 hour, although time and distance were often 
considerably greater in some rural areas. Demographic 
characteristics of the study sample are shown in greater 
detail in Table 1.  

Participant Experiences with Telehealth 
Monitoring

Overall, 65.9% of participants provided self-reported 
symptom data across all 6 months of study monitor-

Table 1. Characteristics of study participants
Characteristic Value

Age, mean (SD), y 52.59 (8.69)
Gender (male), % 80.5
White, % 68.3
Married or living with significant other, % 67.5
Employed, % 20.0
Years since MS diagnosis, mean (SD) 14.56 (10.72)
Transportation to VAMC,a %

Drive 42.5
Shuttle by service organization 20.0
Public bus 2.5
Driven by someone else 35.0

Distance to VAMC, mean (SD), miles 93.57 (351.37)
Travel time to VAMC, mean (SD), min 71.78 (68.61)
EDSS score, mean (range) 6.5 (2–8.5)
Disease subtype, %

Relapsing remitting 17.9
Primary progressive 23.1
Secondary progressive 59.0

DMT, %
Interferon beta-1a (Avonex) 7.3
Interferon beta-1a (Rebif) 12.2
Interferon beta-1b (Betaseron) 22.0
Glatiramer acetate (Copaxone) 19.5
None 39.0

Abbreviations: DMT, disease-modifying therapy; EDSS, Expanded 
Disability Status Scale; MS, multiple sclerosis; SD, standard devia-
tion; VAMC, Veterans Affairs Medical Center.
Note: N = 40 to 41. 
aSelf-reported primary means of attending appointments. 

Table 2. Telehealth experiences
Experience Percentage

Ease of use

Easy to understand 93.8

Easy to use 93.8

Reliability

Worked like it is supposed to 75.0

Worked when needed 87.6

Satisfaction

Liked using monitor (good or better) 87.5

Improved care 62.5

Would prefer to use home telehealth 50.0

Notes: N = 16. Satisfaction data were collected only at the Seattle 
site. Not all participants provided data.
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Using Telehealth Monitoring to Reduce 
Barriers to Care

Disease monitoring via telehealth represents a par-
ticularly promising mechanism for improving access 
to care.17 Over 50% of veterans with MS receiving VA 
health services live more than 1 hour away from their 
nearest medical center, and well over one-third live more 
than 2 hours away.18 Individuals who live farther away 
from medical centers and in more rural areas have great-
er barriers to receiving routine and recommended annual 
specialty care visits. Telehealth monitoring could serve 
to improve communication and facilitate the discussion 
between proactive patients and knowledgeable providers 
that is championed in the Wagner Model of Chronic Ill-
ness Care.

Reporting of MS-Related Symptoms
Participants reported many MS-related symptoms at 

a high rate, with two-thirds or more reporting fatigue, 
depression, and pain at the beginning and end of the 
home monitoring process. Rates of reporting for fatigue 
were generally in line with established literature for com-
munity samples,19 and rates for pain were similar to the 
upper range reported in existing studies,4,20 but rates 
for depression were higher than in other community 
samples21 and veteran samples using similar if not identi-
cal instruments.3,22,23 The results underscore that these 
symptoms are common and often persistent experiences 
for individuals with MS.

Reductions in the Reporting of Symptoms
The proportion of individuals who reported MS-

related symptoms declined during the course of the 

individuals who reported pain and missed doses of the 
DMT were fairly stable over the study period (decline 
of approximately 3 percentage points). Despite what 
were in some cases substantial reductions in the report-
ing of symptom and medication items from month 1 
to month 6, none of these reductions was statistically 
significant, owing in large part to the modest sample size 
of the study. Additional information can be found in 
Table 3.

Discussion

Feasibility of Home Monitoring in MS Care
This study presents the results of a home telehealth 

demonstration project intended to collect and transmit 
relevant data from individuals with MS receiving care in 
the VA health-care system. Overall, participants in the 
project maintained active engagement in the process of 
symptom monitoring and rated their experiences with 
telehealth monitoring favorably. Over 85% provided 
data for 5 of the 6 study months and reported that they 
were satisfied with the experience. Half preferred the 
monitor to an in-person clinic visit. The findings suggest 
that telehealth monitoring for MS symptom manage-
ment is both feasible and acceptable to those who use it.  

The only other study to objectively evaluate home 
telehealth clinical monitoring of patients with MS was 
by Zissman et al.16 In their study of 40 patients with MS 
over 6 months, a telehealth tool was implemented in 
the intervention group. As in our study, there was high 
patient satisfaction with telehealth. Additionally, the 
group found a 35% reduction in costs for 67% of the 
telehealth sample.16  

Table 3. Percentages of individuals reporting MS-related monitoring items

Month Decrease  
from month 

1  to  61 2 3 4 5 6

Neurologica 48.8 39.0 29.7 22.9 25.7 29.0 −19.8
Pain 70.7 65.9 73.0 74.3 62.9 67.7 −3
Fatigue 95.1 87.8 89.2 88.6 88.6 83.9 −11.2
Bladder 65.9 61.0 51.4 48.6 42.9 54.8 −11.1
Bowel 65.9 48.8 40.5 51.4 54.3 48.4 −17.5
Depression 78.0 68.3 62.2 60.0 62.9 54.8 −23.2
DMTb 67.6 65.8 62.9 60.6 61.8 60.0 −7.6
DMT missed doses 13.5 10.5 8.6 15.2 12.1 10.3 −3.2
DMT side effects 43.2 44.7 40.0 36.4 42.4 34.5 −8.7

Abbreviations: DMT, disease-modifying therapy; MS, multiple sclerosis.
Note: N = 30 to 41.
aNew neurologic symptoms.
bCurrently using a disease-modifying therapy (interferon beta-1a, interferon beta-1b, or glatiramer acetate).
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would have many advantages, including reducing partic-
ipant burden and better matching of clinical assessment 
to the needs of individual patients. For example, if pain 
was not reported on two consecutive occasions, a more 
adaptive question set could automatically taper the fre-
quency of this question. Anecdotally, some study partici-
pants noted that the most negative aspect of monitoring 
was the repetition of questions perceived to be irrelevant 
or unchanging over time.  

Limitations and Future Directions
The results of this study are subject to some impor-

tant limitations. The sample size was relatively small, 
and it is unclear to what extent the results may be gen-
eralized to the larger population of veterans with MS or 
individuals with MS more globally. The psychometric 
properties of symptom monitoring via home telehealth 
technology have not been rigorously evaluated, and thus 
the validity and reliability of the assessment items remain 
to be established. The study sample reflected the experi-
ence of a single disease cohort, and there was no control 
group. Thus, reductions in symptom reporting over 
time might also have been influenced by normal time 
trends (eg, regression to the mean) or the effects of serial 
assessment. Similarly, the modest sample size limited the 
ability to stratify patients or to make statistical inferences 
about changes over time. This study did not evaluate the 
number and types of ancillary clinical services that were 
received as a result of monitoring (eg, clinic or telephone 
encounters with providers occurring as a result of symp-
tom reporting during the study period).

This study also has notable strengths. Individu-
als were recruited at multiple study sites and followed 
longitudinally according to standardized protocols. 
Data on the feasibility and acceptability of telehealth 
monitoring were also collected across multiple modali-
ties (eg, examination of actual self-monitoring behavior 
as well as self-reported experience with telehealth). 
Future studies would benefit from larger samples to 
strengthen generalizability. Monitoring periods should 
be longer to help establish what duration and pattern 
of assessment (focused and episodic or continuous) is 
most appropriate. Monitoring should include the quan-
tification of clinical services received during the study 
period to examine the relationship between monitor-
ing and health-care encounters. Finally, future studies 
should examine the relationship between monitoring, 
the concurrent and subsequent provision of services, 
meaningful patient-reported outcomes (eg, disease 

study period for every individual symptom monitored. 
In some cases, as with depression, the reduction was 
substantial (from 78.0% to 54.8%); however, owing 
to the limited sample size, no symptom reduction was 
statistically significant. This finding is subject to some 
very important limitations (listed below) but nonetheless 
provides promising preliminary evidence that monitor-
ing may be of direct value to patients in their chronic 
illness care over time. One explanation of these find-
ings is that participation in a home telehealth program 
encouraged individuals to engage in a process of self-
management of their chronic illness. Self-management 
has many definitions but is often described as perform-
ing the tasks required to live well with a chronic condi-
tion and includes managing symptoms, treating physical 
and psychosocial consequences, and engaging in lifestyle 
changes.24,25 One common element of self-management 
is self-monitoring.26 Future studies are necessary to con-
firm the hypothesis that symptom monitoring in itself 
prompted individuals to improve self-care. 

Experiences with the Implementation of 
Telehealth Monitoring

The implementation of telehealth monitoring was 
associated with several benefits and barriers that are 
worthy of note. Study staff had little difficulty deploy-
ing in-home monitoring devices using established VA 
protocols, and participants largely found the in-home 
monitoring device to be easy to use. However, the home 
monitor’s reliance on standard telephone lines meant 
that individuals without landlines (nearly one-quarter 
of US households and growing annually)27 were unable 
to benefit from the service. Also, the programming 
language of the units limited the ability to create ques-
tion sets that were flexible in terms of the number, type, 
and frequency of questions asked. Additional flexibility 

PracticePoints
•	As with many chronic illnesses, the care of indi-

viduals with MS requires ongoing management 
and coordination.

•	Home telehealth monitoring is a promising prac-
tice to promote disease self-management among 
people with MS and to coordinate and adjust 
ongoing clinical services.

•	Implementation of telehealth monitoring is fea-
sible, and patient satisfaction rates are high.   
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HERNDON AWARD FOR OUTSTANDING IJMSC ARTICLE

The Consortium of Multiple Sclerosis Centers (CMSC) presents an annual 
award, the Herndon Award for Outstanding IJMSC Article, for the best article 
published in the International Journal of MS Care during a given calendar year. 
Preference is given to articles that are based on data presented at an annual 
CMSC meeting. The winners of the 2011 award are Matthew Plow (Cleveland 
Clinic Lerner Research Institute) and Marcia Finlayson (University of Illinois 
at Chicago), for their article “Potential Benefi ts of Nintendo Wii Fit Among 
People with Multiple Sclerosis: A Longitudinal Pilot Study,” published in the 
Spring 2011 issue of IJMSC. The award carries a $1000 stipend. Robert M. 
Herndon was the founding editor of IJMSC and currently serves as Editor 
Emeritus. 

HERNDON AWARD FOR OUTSTANDING IJMSC ARTICLE
The Consortium of Multiple Sclerosis Centers (CMSC) presents an annual award, the Herndon Award 

for Outstanding IJMSC Article, for the best article published in the International Journal of MS Care 

during a given calendar year. The award carries a $1000 stipend. Robert M. Herndon was the found-

ing editor of IJMSC and currently serves as Editor Emeritus. The winner of the 2012 award will be 

announced at the 2013 Annual Meeting of the CMSC in June.  
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Potential Benefits of Nintendo Wii Fit 
Among People with Multiple Sclerosis

A Longitudinal Pilot Study
Matthew Plow, PhD; Marcia Finlayson, PhD, OT(C), OTR/L  

We examined the potential of Nintendo Wii Fit (Nintendo Co, Ltd, Kyoto, Japan) to increase physi-
cal activity (PA) behavior and health among people with multiple sclerosis (MS). The study consisted 
of a repeated-measures design with a baseline control period and involved 30 people with MS who 
had the ability to walk 25 feet with or without a cane (26 individuals were included in the analyses). 
Nintendo Wii was set up in the homes of participants, who were prescribed a Wii Fit exercise pro-
gram lasting 14 weeks, 3 days a week. The Physical Activity and Disability Survey, Modified Fatigue 
Impact Scale, and 36-item Short Form Health Status Survey were administered three times before 
participants gained access to Wii Fit (control period, at 2-week intervals), and three times after they 
received Wii Fit (posttest 1: immediately after; posttest 2: 7 weeks after; posttest 3: 14 weeks after). 
Mobility, balance, strength, and weight were assessed at the first pretest, immediately prior to obtain-
ing access to Wii Fit, and 7 weeks after obtaining access to Wii Fit. Results from the questionnaires 
indicated that PA significantly improved at week 7, but at week 14, PA levels declined relative to week 
7 and the difference was no longer significant compared with the control period. Physical assessments 
indicated that balance and strength significantly improved at week 7. One adverse event was reported 
(repetitive knee injury). Physical assessments indicated that people with MS may be able to improve 
their fitness levels by using Wii Fit. Future studies should incorporate behavior change strategies to 
promote long-term use of Wii Fit, and explore whether individuals with more severe symptoms of MS 
can safely use Wii Fit. Int J MS Care. 2011;13:21–30.

Regular physical activity (PA) has established 
benefits among people with mild-to-moderate 
multiple sclerosis (MS).1 It has been shown 

that regular PA over a 5-year period has a positive effect 
on quality of life and physical function in people with 
MS.2 A 15-week aerobic training program was found 
to reduce fatigue and body fat percentage as well as 
improve strength in individuals with MS.3 Romberg et 
al.4 found that a home-based resistance strength training 
program resulted in improved walking speed in people 
with MS. Even regular participation in a 4-week exercise 

program resulted in improved health perception and 
reduced fatigue among MS patients.5 Nevertheless, a 
meta-analysis found that, in general, people with MS are 
inactive.6 Furthermore, few clinical trials have identified 
intervention strategies to promote routine participation 
in PA and/or exercise programs.

The low rates of PA among people with MS may 
be due to the personal and environmental barriers to 
routine PA faced by this population. Symptoms related 
to MS, such as fatigue, pain, and depression, as well as 
mobility impairments, can reduce motivation and capac-
ity to engage in PA.7-10 Furthermore, social obligations 
(eg, domestic roles), reactions to the social environment 
(eg, stress), and accessibility of health clubs can all inter-
fere with PA.11,12 Given these numerous barriers, innova-
tive intervention strategies are needed to promote PA in 
people with MS. One such innovative strategy may be 
the use of interactive video game technology. Advances 
in gaming technology now allow individuals to exert 




