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Abstract—Our objective was to review the current body of
evidence supporting the efficacy of self-management programs
in individuals with multiple sclerosis (MS) and other chronic
neurological conditions. We reviewed published literature
using standardized search terms; examined self-management
interventions in a variety of chronic neurological disorders,
including MS; and classified studies using the evidence classifi-
cation established by the American Academy of Neurology.
We reviewed 527 abstracts, of which 39 met our inclusion crite-
ria for evaluation. Of the 39 studies, 3 provided class I evidence
assessing the efficacy of self-management interventions: a ran-
domized controlled trial of a telephone counseling program for
health promotion in MS, a home-based exercise program for
reducing falls in people with Parkinson disease, and the compari-
son of a fitness center program versus a home-based exercise pro-
gram for people with traumatic brain injury. The remaining studies
provided additional support for self-management interventions
with a lesser degree of methodologic rigor (class II, class III, or
class IV evidence). We concluded that self-management strategies
are applicable to chronic neurological diseases, but a need exists
for more rigorous studies in this area. We provide recom-
mendations for future intervention study methodologies with a
specific emphasis on MS care.

Key words: chronic illness, headache, multiple sclerosis, neuro-
logical, Parkinson disease, self-care, self-management, stroke,
systematic review, traumatic brain injury.

INTRODUCTION

Multiple sclerosis (MS) is a degenerative disorder of
the central nervous system affecting as many as 350,000
persons in the United States [1]. Its presentation varies,
but typically includes both acute exacerbations and
remissions as well as chronic progression of disability
over time. It is associated with heterogeneous symptoms
that include, but are not limited to, sensory and motor
loss, fatigue, difficulties with balance and sexual func-
tioning, pain, cognitive impairment, and depression [2–
5]. MS is typically diagnosed in patients between the
ages of 20 and 40 and is associated with a relatively nor-
mal lifespan. As a result, individuals often face the chal-
lenge of a prolonged course of illness [1]. 

Providing care for chronic neurological diseases such
as MS occurs in a framework much different from the
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treatment of acute episodic diseases for several reasons—
persons with MS have an ongoing disorder that requires
monitoring and management, and health services deliv-
ery is often provided by multiple providers and in dif-
ferent healthcare settings. Care may not focus on urgent
issues as much as on preparation, planning, and mainte-
nance to avoid the development of urgent issues. It is
important that individuals with MS understand their dis-
order so that they take charge of as many aspects of man-
aging MS and its associated impairments as possible [6].

The Chronic Care Model (CCM) is a frequently cited
methodology used to frame disease care in a measurable,
iteratively modifiable setting that can be applied to multi-
ple disease states [7]. The CCM is premised on the con-
cept that the processes healthcare providers use for acute
care are poorly designed for use with chronic illnesses
[8]. This model is divided into various elements designed
to assess all aspects of care and provide decision support
tools and self-assessment strategies for healthcare teams
[9–10]. The CCM has helped reframe the concept of
chronic disease management from a healthcare provider-
focused endeavor to a systems-based activity. A signifi-
cant component of the CCM is a person who is active and
informed about his or her health condition and is able to
use self-management strategies.

For many chronic conditions, individuals and their
caregivers either provide substantial portions of their own
care or could do so if their healthcare team provided them
with an organized self-management framework that
encouraged and supported participation [11]. In diabetic
management, diet, exercise, glucose measurement, weight
monitoring, and medication administration are influenced,
and in many instances effectively controlled, by patients.
The CCM defines self-management support as collabora-
tively helping patients and families acquire the skills and
confidence to manage their chronic illness, providing self-
management tools, and routinely assessing problems and
accomplishments [7]. Data from multiple studies show
that measures of disease treatment improve as self-
management efficacy improves [12]. Components of care
such as medication compliance, diet, exercise, avoidance
of negative behaviors have been shown to improve in
chronic disease with effective self-management strategies
[13–14]. Recent models of healthcare emphasize system-
atic approaches to care change. Bergeson and Dean note
the importance of self-management support and the lack
of effectiveness of education without a concurrent empha-
sis on building confidence and skills [15].

MS is a lifelong neurological disorder that affects
persons during their peak work and reproductive years
[16]. As in many other chronic diseases, individuals
require ongoing care coordination, including medication,
disease and symptom management, and education as well
as strategies for addressing acute exacerbations. Multiple
issues that emerge during the course of MS and cross
specialty lines demand active participation by the person
and his or her family or other caregivers [17]. A substan-
tial need exists for practices that encourage healthy activ-
ity, ongoing disease management, improved perception
of control, and symptom relief [18].

We undertook a systematic literature review on self-
management support in neurology, specifically reviewing
implementation methodologies, measurements of efficacy
and sustainability, implementations in the MS population,
and potential future strategies for implementation of self-
management support in the population with MS. In this
article, we review this literature search and summarize
potential interventions specific to the population with MS.

METHODS

We conducted preliminary exploratory searches to
identify self-management strategies reported in the English-
language empirical literature from the years 1990 through
2009. We placed specific emphasis on identifying self-
management intervention strategies, measurement selec-
tion, neurological disorders to which the self-management
programs have been applied, and intervention outcomes.
After testing various search strings, we developed the final
comprehensive search string to focus more narrowly
on evidence of the effectiveness of self-management
interventions. The search included the terms “self care”
or “telemedicine” or “ambulatory monitoring” or “patient
participation” or “self manag*” combined with either “mul-
tiple sclerosis,” “stroke,” “spinal cord injury,” “headache,”
“epilepsy,” “traumatic brain injury,” “amyotrophic lateral
sclerosis,” “Parkinson disease,” or “Alzheimer disease” [1].
We chose those specific disorders to represent common
chronic neurological disorders. We conducted searches in
the following databases:
  • Cochrane Database of Systematic Reviews
  • PUBMED
  • CINAHL
  • PsycINFO
  • EMBASE
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We compared search results with prior articles in our pos-
session for completeness of the search strategy.

One author at each study site (Seattle, Washington, and
Cleveland, Ohio) first reviewed each article abstract, and
each decided independently whether it met the inclusion
criteria for the study. We also included surveys of self-
management strategies, focus group findings of self-
management practices, and reviews of self-management in
neurological disorders. We based inclusion of an article for
the review on a systematic iterative process if they reported
self-management interventions in neurologic disorders. We
excluded single-case reports, commentaries, and editorials
as well as articles without an explicit focus on self-
management. In several articles, the intervention focused
exclusively on caregivers as opposed to individuals with
illness (examples included interventions for Alzheimer dis-
ease and pediatrics); we also excluded these articles. Spe-
cific outcomes and targets of intervention did not form the
basis for inclusion or exclusion. A coordinator reviewed
the screening results and recommendations to include or
exclude an abstract compared across sites. In instances
where the coordinator found discrepancy in the recom-
mendations, the original reviewers rereviewed and collec-
tively discussed the abstract. The adjudication process
occasionally included obtaining the full article for clarifica-
tion or consulting a third reviewer and continuing discus-
sion until consensus was reached in all cases.

RESULTS

Both research teams systematically and indepen-
dently screened a total of 527 abstracts identified by the
comprehensive search according to the predetermined
criteria. We used these final abstracts to synthesize the
literature to address the following questions:
  • What is known about self-management strategies in

neurological diseases?
  • What strategies have been tried in populations?
  • What outcome measures have been used?
  • What outcome data are there for self-management

strategies?
  • What recommendations for future studies have been

suggested?

Data Synthesis
After initial screening, we included 36 articles in the

systematic evidence-based literature review process. We

added an additional four articles from hand searches; two
of these described the same study in different levels of
detail, so we only used the more detailed article for this
review. This resulted in a total of 39 evaluable studies
(Figure 1). We collected information in a data table on
study design, type of intervention, primary outcome, dis-
ease type, sample size (when included), follow-up time
points, completion rate percent, and results. Table 1
describes the evidence for intervention classified accord-
ing to the criteria of the American Academy of Neurology
(AAN) Quality Standards Subcommittee and Therapeu-
tics and Technology Assessment Committees [19].

We determined evidence ratings through an iterative
evaluative process identical to that used to identify the arti-
cles. Articles were assigned to authors at each site for
review. Each author (one at each study site) independently
evaluated an assigned study and gave it an evidence rating
(class I–IV evidence). The coordinator reviewed the
results. In instances where there was a discrepancy in the
rating, the two reviewers rereviewed and collectively dis-
cussed with occasional consultation from the group until
consensus was reached in all cases.

Data Synthesis Results
Of the 39 articles meeting criteria for inclusion, we

rated 3 as class I evidence, 2 as class II evidence, and 15
as class III evidence. We rated 19 articles as Class IV evi-
dence (Tables 2 and 3).

The three class I evidence studies met the AAN crite-
ria of being randomized controlled trials (RCTs) with at
least single blinding (in both cases, raters were blinded to
group allocation). All articles had explicit inclusion and
exclusion criteria, accounted for all study participants, had
more than 80 percent of study entrants complete the study
phase, and had a primary endpoint measure. The two class
II evidence articles were all RCTs with at least single-blind
masking (usually rater blinded). These articles received
a class II evidence rating because dropouts represented
>20 percent of study participants [20] or they lacked a
clearly defined primary outcome [21–23]. The 15 class III
evidence articles received this ranking for two reasons.
Eight were randomized trials but did not include any level
of masking that the raters could judge from the publica-
tion. Six were cohort studies in which pre and post meas-
ures were used without control groups. Table 2 briefly
summarizes all class I through III evidence articles.

Class IV evidence articles examined self-management
in individuals with neurological disorders. These either
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described methodologies for self-management or were
focused reviews. Note that we omitted one article from the
final count because it described the same study as another
article in a different level of detail but had no substantive
change in results or conclusions [24].

Self-Management Class I Evidence
Bombardier et al. performed an RCT of telephone coun-

seling for health promotion in people with MS residing in
the community [25]. Treatment group participants under-
went a motivational interview and goal-setting meeting and

Figure 1.
Development of evidence tables. RCT = randomized controlled trial.
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Table 1.
Evidence classification criteria. These criteria are taken from American Academy of Neurology Quality Standards Subcommittee and Therapeutics
and Technology Assessment Committees.

Class Criteria

I Prospective RCT with masked outcome assessment in representative population. Following criteria also required:
• Primary outcome clearly defined.
• Exclusion/inclusion criteria clearly defined.
• Adequate accounting for dropouts and crossovers with numbers sufficiently low to have minimal potential for bias

(80% retention in intervention and control groups).
• Relevant baseline characteristics presented and substantially equivalent among treatment groups or appropriate statisti-

cal adjustment for differences.

II Prospective matched group cohort study in representative population with masked outcome assessment that meets class I 
evidence criteria or RCT in representative population that lacks one class I evidence criteria.

III All other controlled trials (including well-defined natural history controls or individuals serving as their own controls) in repre-
sentative population where outcome is independently assessed or independently derived by objective outcome measurement.

IV Evidence from uncontrolled studies, case series, case reports, or expert opinion.
RCT = randomized controlled trial.

Table 2.
Systematic review of self-management strategies in neurological diseases.
Evidence 
Class

Author Date Population Intervention R M Outcome

I Ashburn et al. [1] 2007 Parkinson disease HBEP Y Y Reduced falls trend

I Bombardier et al. [2] 2008 MS Telephone counseling for health 
promotion

Y Y Greater improvement in HPLPII 
measures

I Hassett et al. [3] 2009 TBI HBEP Y Y HBEP equivalent to fitness center 
intervention in fitness outcomes

II Lemstra et al. [4] 2002 Migraine Multidisciplinary intervention Y Y Improvements on multiple meas-
ures of pain and functional status

II O’Hara et al. [5] 2002 MS Professionally guided self-care Y Y SF-36 measure improvements

III Andersson et al. [6] 2003 Recurrent headache Telephone contact in addition to 
self-help emails

Y N No difference from self-help email 
alone

III Barlow et al. [7] 2009 MS Lay-led self-management Y N Improved self-management self-
efficacy

III Bond et al. [8] 2004 Headache Self-efficacy videotape vs
information-only videotape

Y N Increased headache management 
self-efficacy

III Cha et al. [9] 2007 MS Home telemanagement N N High acceptance rate

III Devineni & Blanchard [10] 2005 Headache Internet-based treatment Y N Improved self-reports of headache

III Ghahari et al. [11] 2009 Neurologic conditions Internet-based fatigue self-
management program

N N Improvement in FIS score

III Hughes et al. [12] 2006 Women with disabilities Stress self-management course Y N Improvement of pain and role-
limitation measures

III John et al. [13] 2007 Migraine Yoga therapy Y N Reduced headache intensity

III Jones et al. [14] 2009 Stroke Stroke self-management program N N Improvement in stroke self-efficacy

III McAuley et al. [15] 2007 MS Efficiency-enhancement exercise Y N No difference

III Mérelle et al. [16] 2008 Migraine Lay-trainer program Y N Strengthened perceived control

III Navipour et al. [17] 2006 MS Self-care program N N Improvement in self-esteem score

III Stuifbergen et al. [18] 2003 MS Wellness intervention Y N Improvement in self-efficacy for 
health behaviors

III Wassem & Dudley [19] 2003 MS Intensive outpatient program N N Improvement in symptom
management

III Shevil & Finlayson [20] 2009 MS Cognitive intervention program N N Improvement in self-efficacy
measures
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Table 3.
Studies of self-management strategies in neurological disorders (class IV evidence).

Author Date Population Study Description Results/Proposed Interventions

Battersby et al. [1] 2009 Stroke Description of study methodology Stroke-specific self-management education program

Bombardier et al. [2] 2005 MS Review Health promotion interventions and self-management

Box et al. [3] 2003 MS Focus groups, mailed survey Education at diagnosis for patient self-management

Burks [4] 1999 Chronic illness Proposal of model, case study Nursing practice model promoting self-management

Courts et al. [5] 2004 MS Focus groups, thematic analysis Interventions for initial diagnosis education, ongoing support, 
and self-management

Eastwood et al. [6] 2002 MS Focus groups, thematic analysis Gender-specific adaptation of self-management strategies for 
urinary incontinence

Embrey [7] 2005 MS Literature review, program 
evaluation, questionnaire

Program evaluation of education and patient self-management 
programs

Esmonde & Long [8] 2008 MS Workshop, survey CAM therapies for symptom self-management

Flynn [9] 2002 MS Review of model Residential care model emphasizing self-management

Heesen et al. [10] 2004 MS Focus groups, questionnaire Patient roles and preferences in medical decision making

Heesen et al. [11] 2007 MS Description of study methodology Evidence-based decision aid for MS immunotherapy

Isaksson & Ahlstrom [12] 2008 MS Semistructured interviews Model for self-management of disease-related sorrow

Malcomson et al. [13] 2008 MS Focus groups, thematic analysis Themes of experiences in daily coping with MS; identify need 
for self-management guidelines

Nappi et al. [14] 2006 Headache Review Review commonly used tools of diaries and calendars for self-
management and diagnosis

O’Hara et al. [15] 2000 MS Delphi survey Review development of professional services encouraging self-
management and patient priorities

Paterson et al. [16] 2002 MS, diabetes, HIV/AIDS Self-care diary Investigate everyday self-care decision making

Stuifbergen et al. [17] 1999 MS Pilot study with process evaluation Wellness intervention with self-management focus

Taylor et al. [18] 2009 Stroke Feasibility of videoconference-
based self-management program

Improvements in goal setting, mood, balance, and endurance

Umlauf [19] 1992 SCI with chronic pain Review Adapting cognitive-behavioral interventions for pain emphasiz-
ing patient self-management goal

  1. Battersby M, Hoffmann S, Cadilhac D, Osborne R, Lalor E, Lindley R. “Getting your life back on track after stroke”: A phase II multi-centered, single-blind,
randomized, controlled trial of the Stroke Self-Management Program vs. the Stanford Chronic Condition Self-Management Program or standard care in stroke
survivors. Int J Stroke. 2009;4(2):137–44. [PMID: 19383056]
DOI:10.1111/j.1747-4949.2009.00261.x

  2. Bombardier CH, Wadhwani R, LaRotonda C. Health promotion in people with multiple sclerosis. Phys Med Rehabil Clin N Am. 2005;16(2):557–70.
[PMID: 15893686]
DOI:10.1016/j.pmr.2005.01.002

  3. Box V, Hepworth M, Harrison J. Identifying information needs of people with multiple sclerosis. Nurs Times. 2003;99(49):32–36. [PMID: 14705344]

  4. Burks KJ. A nursing practice model for chronic illness. Rehabil Nurs. 1999;24(5):197–200. [PMID: 10754910]

  5. Courts NF, Buchanan EM, Werstlein PO. Focus groups: The lived experience of participants with multiple sclerosis. J Neurosci Nurs. 2004;36(1):42–47.
[PMID: 14998106]
DOI:10.1097/01376517-200402000-00007

  6. Eastwood S, Kralik D, Koch T. Compromising and containing: Self-management strategies used by men and women who live with multiple sclerosis and uri-
nary incontinence. Aust J Holist Nurs. 2002;9(1):33–43. [PMID: 12056315]

  7. Embrey N. Self-management education in multiple sclerosis services. Nurs Times. 2005;101(34):34–36. [PMID: 16149703]

  8. Esmonde L, Long AF. Complementary therapy use by persons with multiple sclerosis: Benefits and research priorities. Complement Ther Clin Pract. 2008;
14(3):176–84. [PMID: 18640629]
DOI:10.1016/j.ctcp.2008.03.001

  9. Flynn S. Multiple sclerosis: The Treetops model of residential care. Br J Nurs. 2002;11(9):635–42. [PMID: 12048478]

10. Heesen C, Kasper J, Segal J, Köpke S, Muhlhauser I. Decisional role preferences, risk knowledge and information interests in patients with multiple sclerosis. Mult
Scler. 2004;10(6):643–50. [PMID: 15584489]
DOI:10.1191/1352458504ms1112oa

11. Heesen C, Köpke S, Richter T, Kasper J. Shared decision making and self-management in multiple sclerosis—A consequence of evidence. J Neurol. 2007;254
Suppl 2:II116–21. [PMID: 17503119]
DOI:10.1007/s00415-007-2028-z

http://www.ncbi.nlm.nih.gov/pubmed/19383056
http://dx.doi.org/10.1111/j.1747-4949.2009.00261.x
http://www.ncbi.nlm.nih.gov/pubmed/15893686
http://dx.doi.org/10.1016/j.pmr.2005.01.002
http://www.ncbi.nlm.nih.gov/pubmed/14705344
http://www.ncbi.nlm.nih.gov/pubmed/10754910
http://www.ncbi.nlm.nih.gov/pubmed/14998106
http://dx.doi.org/10.1097/01376517-200402000-00007
http://www.ncbi.nlm.nih.gov/pubmed/12056315
http://www.ncbi.nlm.nih.gov/pubmed/16149703
http://www.ncbi.nlm.nih.gov/pubmed/18640629
http://dx.doi.org/10.1016/j.ctcp.2008.03.001
http://www.ncbi.nlm.nih.gov/pubmed/12048478
http://www.ncbi.nlm.nih.gov/pubmed/15584489
http://dx.doi.org/10.1191/1352458504ms1112oa
http://www.ncbi.nlm.nih.gov/pubmed/17503119
http://dx.doi.org/10.1007/s00415-007-2028-z


1094

JRRD, Volume 48, Number 9, 2011
a series of five follow-up telephone counseling sessions
over 12 weeks. All participants were accounted for using a
CONSORT flowchart. A trained research assistant masked
to group assignment assessed outcomes for both groups at
12 weeks. The primary outcome was effect on the Health
Promoting Lifestyle Profile II inventory. Overall self-
reported health promotion activities significantly increased
in the treatment group and were stable in the control group.
Specific areas of change included physical activity, spiri-
tual growth, and stress management.

Ashburn et al. reported on an RCT of a home-based
exercise program to reduce falling in the population with
Parkinson disease [26]. Participants were recruited from
two National Health Service trusts in Dorset, United King-
dom, with well-defined inclusion and exclusion criteria.
The study was randomized with a blinded assessor. All
dropouts were accounted for, and the completion rate was
90 percent. Subjects were assessed at baseline, 8 weeks,
and 6 months. A physical therapist designed an individual-
ized exercise program, and a treating researcher encour-
aged continuing the exercises on a monthly telephone call.
The control group undertook usual care and was offered
exercise advice at the end of the study. There was a trend
toward reduced fall rate in the treatment group that did not
reach statistical significance.

Hassett et al. performed a multicenter, assessor-blinded,
parallel group RCT of fitness-center-based exercise com-

pared with a home-based exercise program for individuals
with traumatic brain injury [27]. They accounted for all par-
ticipants and the primary outcome measure of cardiorespira-
tory fitness was the 20 m shuttle test. They found that both
groups improved in fitness equally, despite the fact that
adherence to the exercise program was better in the fitness
center-based group.

Self-Management Class II Evidence
Lemstra et al. describe a randomized clinical trial of a

multidisciplinary intervention in migraine treatment [21].
Individuals were randomized to an intervention group
(group-supervised exercise therapy sessions, stress manage-
ment, relaxation therapy, dietary lecture, massage therapy)
and a control group. The outcome assessor was blinded to
the group allocation. Intention-to-treat analysis showed a
significant change in self-perceived pain, pain intensity, and
quality of life, among other measures. Lemstra et al. note
that quality of life improvements were possible with a low-
cost multidisciplinary group intervention.

O’Hara et al. undertook a randomized single-blind trial
of a professionally guided self-care program for individuals
with MS living in the community [28]. The intervention
group used an information booklet to discuss self-care
based on client priorities. There was no primary outcome
measure. The intervention group at 6-month follow-up
showed better 36-Item Short Form Health Survey (SF-36)

12. Isaksson AK, Ahlstrom G. Managing chronic sorrow: Experiences of patients with multiple sclerosis. J Neurosci Nurs. 2008;40(3):180–91. [PMID: 18578277]
DOI:10.1097/01376517-200806000-00009

13. Malcomson KS, Lowe-Strong AS, Dunwoody L. What can we learn from the personal insights of individuals living and coping with multiple sclerosis? Disabil
Rehabil. 2008;30(9):662–74. [PMID: 17852315]
DOI:10.1080/09638280701400730

14. Nappi G, Jensen R, Nappi RE, Sances G, Torelli P, Olesen J. Diaries and calendars for migraine. A review. Cephalalgia. 2006;26(8):905–16. [PMID: 16886925]
DOI:10.1111/j.1468-2982.2006.01155.x

15. O’Hara L, De Souza LH, Ide L. A Delphi study of self-care in a community population of people with multiple sclerosis. Clin Rehabil. 2000;14(1):62–71.
[PMID: 10688346]
DOI:10.1191/026921500666135189

16. Paterson B, Thorne S, Russell C. Disease-specific influences on meaning and significance in self-care decision-making in chronic illness. Can J Nurs Res. 2002;
34(3):61–74. [PMID: 12425011]

17. Stuifbergen A, Becker H, Rogers S, Timmerman G, Kullberg V. Promoting wellness for women with multiple sclerosis. J Neurosci Nurs. 1999;31(2):73–79.
[PMID: 14964606]
DOI:10.1097/01376517-199904000-00003

18. Taylor DM, Cameron JI, Walsh L, McEwen S, Kagan A, Steiner DL, Huijbregts MP. Exploring the feasibility of videoconference delivery of a self-management
program to rural participants with stroke. Telemed J E Health. 2009;15(7):646–54. [PMID: 19694589]
DOI:10.1089/tmj.2008.0165

19. Umlauf RL. Psychological interventions for chronic pain following spinal cord injury. Clin J Pain. 1992;8(2):111–18. [PMID: 1633374]
DOI:10.1097/00002508-199206000-00008

CAM = computer-aided model, HIV/AIDS = human immunodeficiency virus/acquired immunodeficiency syndrome, MS = multiple sclerosis, SCI = spinal cord injury.

Table 3. (cont)
Studies of self-management strategies in neurological disorders (class IV evidence).
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scores for mental health and vitality and considered help
with daily activities to be less essential.

Self-Management Class III Evidence
Among the class III evidence studies were both ran-

domized trials and cohort trials without controls (Table 2).
The randomized trials are reviewed in more detail. Four of
the nine studies examined self-management interventions
for MS.

Hughes et al. evaluated the efficacy of a stress-
management intervention for women with disabilities
(MS, spinal cord injury, and arthritis) using a randomized,
unblinded design [29]. Participants took part in a 6-week
workshop with weekly 2.5-hour group sessions discussing
stress, time management, social support and relationships,
and physical care. This study included a comparison
group of a wait-list control. Differences favoring the inter-
vention condition were found in perceived stress and men-
tal health at the 3-month follow-up.

Barlow et al. conducted a randomized trial of a lay-
led self-management intervention for persons with MS
[30]. Individuals in the intervention condition partici-
pated in six weekly sessions delivered in community set-
tings by lay tutors. Topics were generic, but at the same
time salient to MS, and included discussions of exercise,
pain, fatigue, relaxation, depression, nutrition, and com-
munication. Individuals were encouraged to set personal
goals for the coming week that were relevant, achievable,
and measurable in the short term. At the 4-month follow-
up, participants in the intervention condition reported
better self-management, self-efficacy, and physical func-
tioning than wait-list controls.

Two studies specifically examined physical well-being
in individuals with MS. Stuifbergen et al. conducted a well-
ness intervention in which women with MS participated in
an 8 week class with bimonthly telephone follow-up for
3 months [31]. Treatment focused on education and skill
building as well as support for identifying and achieving
individual goals for lifestyle change. The study found that
differential outcomes favoring the intervention for overall
health behaviors, self-efficacy, and the mental health and
pain scales of the SF-36. McAuley et al. conducted a self-
efficacy intervention intended to enhance participation in an
exercise program [32]. Individuals in both the intervention
and control conditions participated in a 12-week exercise
program consisting of supervised hour-long exercise ses-
sions three times per week. Individuals in the intervention
condition participated in a series of workshops that included

lectures, discussion, and brief homework assignments that
targeted goal setting, overcoming barriers, monitoring
performance, and seeking social support. The primary out-
come, attendance at exercise classes, did not differ between
the treatment and control conditions, though again, the sam-
ple size of 15 suggested that the study was underpowered to
examine this question. Individuals in the intervention condi-
tion reportedly retained better satisfaction with life over
time than their counterparts in the control condition.

The remaining five studies examined self-management
interventions for headaches [20,33–36]. Treatments included
an Internet-based self-help program with therapist-initiated
telephone contacts [20], videotape training intended to pro-
mote self-efficacy [36], an Internet-based education program
[33], yoga [34], and home-based training by lay providers
with migraine [35]. Outcomes differed across studies, but
included headache symptoms and related disability [20,33–
34] as well as perceptions of self-efficacy [35] and self-
management behaviors [36]. Of the studies examining
headache symptoms and disability, two report significant
treatment effects [33–34]. One study notes a trend favor-
ing treatment [35], and the other shows no comparative
benefit of treatment [20], but data were reported on only
30 participants and the analyses were likely underpowered.
Two studies show differential improvements in intermedi-
ate outcomes supporting self-management, including self-
efficacy [35] and the use of self-management behavior [36].

Self-Management Class IV Evidence
We included class IV evidence articles if they reflected

self-management strategies directed at individuals with
neurological disorders. Table 3 shows a variety of articles
reflecting the broad range of methodologies. Many of these
describe the chronic disease experience, self-care decision
making, education programs, or CCMs. Many articles
emphasize a consumer-based approach to care, and a variety
of potential interventions to study in a more robust fashion
emerge (Table 3). Such articles provide preliminary data or
contextual information on the experience of self-care in such
diseases but do not provide evidence to support specific
treatment interventions without further corroboration.

DISCUSSION

New strategies to engage, educate, and empower indi-
viduals with chronic neurological disease and their care-
giver hold promise to improve care. Self-management
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programs may foster awareness and skills to help prevent
negative outcomes, such as falls, and encourage positive
health behavior, such as exercise. These health-promoting
behaviors may ultimately increase the effectiveness and
value per dollar of medical care [37]. The emerging use of
technologies such as the telephone and home-based and
handheld telehealth devices may provide additional
opportunities for support and communication between
individuals and their healthcare providers. By considering
the continuum of chronic care, strategies that take into
account the range of long-term problems and needs prom-
ise to provide a better system of care than the present
patchwork of care can.

Our systematic review was designed to inform the
development of self-management interventions in MS. To
do so required expansion into larger areas of neurological
disability. The focus of these interventions—health pro-
motion, fall prevention, exercise, stress management, diet,
and patient-directed self-care—are all specifically rele-
vant to the care of individuals with MS and reflect a
promising variety of potential treatment options.

However, we found only three articles that met AAN
criteria for a class I evidence study. This both suggests an
existing need for more strictly designed and performed
studies of self-management strategies in this population

and demonstrates that such studies can be feasible and
efficacious. Therefore, a rich field of interventions can be
more stringently evaluated in the future. We also recom-
mend that measurable outcomes that are important to
individuals and families, such as fall prevention, reduced
healthcare costs, improved quality of life, and delayed
nursing home entry, be used to clarify the true effect of
these interventions on person-centered care rather than
more abstract scales. Figure 2 provides suggestions for
design elements to include in future self-management
studies to improve the potential rigor of these studies.

Potential self-management interventions to consider for
the population with MS include self-managed exercise pro-
grams, motivational interviewing and goal setting, group
and/or individual self-management sessions, Internet-based
self-management strategies, telephone prompting strategies,
lay-led self-management, and self-managed wellness pro-
grams. Promising intervention targets include diet; exercise;
medication adherence; smoking cessation; alcohol reduc-
tion; and the ongoing management of fatigue, stress, pain,
and cognition.

Results of this review are subject to limitations. The
diversity of self-management interventions and the lim-
ited number of published studies makes it difficult to
compare the efficacy of different treatment strategies.

Figure 2.
Proposed methodological strategies for future self-management studies in chronic neurological disorders. *Schulz KF, Altman DG, Moher D;
CONSORT Group. CONSORT 2010 statement: Updated guidelines for reporting parallel group randomized trials. Ann Intern Med. 2010;152(11):
726–32. [PMID: 20335313]
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Similarly, the heterogeneity of outcomes targeted by
self-management interventions complicates efforts to
establish a common metric of success (e.g., self-efficacy,
quality of life).

As healthcare system evaluations by payors and gov-
ernmental agencies move toward evaluating the totality
of care for different populations, it makes sense to more
intensively and objectively explore ways for individuals
and families to manage their own care in positive, pro-
ductive ways. We hope that studies of self-management
lead the management of chronic neurological diseases to
a better path for the future [38–39].

CONCLUSIONS

This systematic review found limited but promising
evidence supporting the value of programs designed to
promote self-management in MS and other neurological
diseases. Future research should focus on interventions
that integrate self-management into ongoing chronic ill-
ness care and make use of outcomes directly relevant to
individuals coping with illness, such as quality of life.
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