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ABSTRACT

Purpose: Evidence shows that effective self-management behaviors have the potential to
improve health outcomes, quality of life, self-efficacy and reduce morbidity, emergency visits
and costs of care. A better understanding of self-management interventions (i.e. programs
that help with managing symptoms, treatment, physical and psychological consequences) is
needed to achieve a positive impact on health because most children with a disability now
live well into adulthood. Method: A systematic review of self-management interventions for
school age youth with physical disabilities was undertaken to assess their effectiveness.
Comprehensive electronic searches using international web-based reference libraries were
conducted for peer-reviewed and gray literature published between 1980 and January 2012.
Eligible studies examined the effectiveness of self-management interventions for children and
youth between 6 and 18 years of age with congenital or acquired physical disabilities. Studies
needed to include a comparison group (e.g. single group pre/post-test design) and at least one
quantifiable health-related outcome. Results: Of the 2184 studies identified, six met the
inclusion criteria; two involved youth with spina bifida and four with juvenile arthritis. The
majority of the interventions ran several sessions for at least 3 months by a trained
interventionist or clinician, had one-to-one sessions and meetings, homework activities and
parental involvement. Although outcomes varied between the studies, all of the interventions
reported at least one significant improvement in either overall self-management skills or a
specific health behavior. Conclusions: While self-management interventions have the potential
to improve health behaviors, there were relatively few rigorously designed studies identified.
More studies are needed to document the outcomes of self-management interventions,
especially their most effective characteristics for children and youth with physical disabilities.
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» Implications for Rehabilitation

» There is some evidence to suggest that self-management interventions for children and
youth with spina bifida and arthritis can improve self-management behaviors and health
outcomes.

« Parents’ involvement should be considered in encouraging self-management behaviors
at different stages of their child’'s development.

» Much work is needed to explore the longer term implications of self-management
interventions for youth with physical disabilities as well as the impact on health care
utilization.

Introduction

Address for correspondence: Sally Lindsay, Bloorview Research Institute,
Holland Bloorview Kids Rehabilitation Hospital, Toronto, ON, M4G
1R8, Canada and Department of Occupational Science and Occupational
Therapy, Graduate Department of Rehabilitation Sciences, University of
Toronto, Toronto, 150 Kilgour Road, ON, M4G 1R8, Canada. E-mail:
slindsay @hollandbloorview.ca

With the prevalence of chronic conditions in childhood and
reduced mortality rates [1-4] there is an increasing need for
young people to learn how to effectively manage their health
condition [5,6]. Recent estimates indicate a doubling of the rate of
chronic conditions among children and youth within the past two
decades where approximately 15-20% of children have a chronic
condition (i.e. lasting more than 3 months) [7,8] and over 200 000
Canadian and approximately 450000 American children have
an associated physical disability [9,10]. Childhood disability can
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negatively influence quality of life because disease courses are
often unpredictable and many children’s symptoms result in social
and physical restrictions [8,11]. Given that most children with
a disability now live well into adulthood, a better understanding
of the potential of self-management interventions is needed.
Reducing the risk of secondary conditions and morbidity [8]
while increasing self-efficacy [12] should improve the likelihood
that young people will function independently throughout their
lifespan [13,14].

Self-managing a health condition refers to an individual’s
“‘ability to manage the symptoms, treatment, physical and
psychological consequences and lifestyle changes inherent
in living with a chronic illness’” [15]. Chronic condition self-
management interventions emphasize the role of patient education
in preventive and therapeutic health care activities [15-20].
Typically, they involve organized learning experiences (e.g.
information-based education or behavioral strategies) to facilitate
the adoption of health promoting behaviors [15,21,22]. Chronic
disease self-management programs are based on the premise
that people with chronic conditions share many commonalities
in managing their condition including medication adherence, pain
management, dealing with fatigue, stress, depression, healthy
eating, exercise, self-efficacy and mobilizing social support
[18,19]. Evidence from systematic reviews of the effectiveness
of self-management shows that adult interventions can augment
medical treatments, improve health outcomes, quality of life, self-
efficacy and reduce morbidity, emergency visits and costs of care
for those with obstructive pulmonary disease, asthma, diabetes,
epilepsy, heart failure and other chronic conditions [15,19,23-27].

While much can be gleaned from this evidence, most adult
self-management interventions do not address the issues asso-
ciated with life-long self-management for physical disabilities
or chronic illnesses diagnosed in childhood [28] or the impact
of developmental stages on self-care abilities [21].

Special consideration of the unique needs of children and
youth’s self-management behaviors is critical. Children and
youth experience multiple periods of significant developmental,
emotional, social, physical and cognitive changes [29] and major
life-related transitions [5,6]. Unlike adults, the responsibility
for self-management must be negotiated with parents and health
care professionals who are ultimately responsible for a child’s
health and well-being. According to the shared management
model [30,31], as children mature they should increasingly take
on developmentally appropriate responsibility for self-manage-
ment. This responsibility transfer is especially important since
health care services have largely shifted from institutions to
homes [2,30,32,33] placing greater burden on children and their
parents to manage complex treatment regimens. Negative health-
related outcomes associated with poor health care transition to
adult services further demonstrate the need for well-established
self-management skills prior to adulthood [34-36]. While chil-
dren and youth are expected to assume greater responsibility for
the self-management of their conditions [34-37], their disease
awareness and adherence to disease management activities are
often less than optimal [11]. This is a significant problem because
inappropriate or inadequate self-management behaviors may
reduce the benefits of treatment and positive health outcomes
and increase the risk of secondary health outcomes [7,38]. Thus
an early intervention approach is justified.

Evidence accrued from systematic reviews of the effects of
self-management education programs based on a child-centered
model similarly demonstrates improved health knowledge,
increased self-management behaviors, and reduced hospitalization
and emergency visits for children with diabetes [39-44], asthma
[45-50] and chronic conditions broadly [51,52]. Overall, these
reviews reflect the preponderance of adult self-management
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evidence [38,53-56] and disproportionately represent a very
narrow range of pediatric chronic conditions.

There are several notable gaps in existing systematic reviews
exploring the influence of self-management interventions on
children’s health behaviors. First, most syntheses on children’s
self-management interventions have focused on a specific chronic
disease (e.g. diabetes, asthma and cystic fibrosis) while there
has been no synthesis of other important long-term conditions
especially physical disability (e.g. spina bifida, cerebral palsy,
muscular dystrophy, mobility disorders, spinal cord injury,
congenital disorder) [57-60]. Although the literature on self-
management among children with physical disabilities has been
growing, there have been few efforts to synthesize the knowledge
of common self-management strategies (i.e. what works and for
whom). This systematic review aims to answer the following
questions: (i) how do self-management programs for children
and youth with physical disabilities influence health behaviors?
and (ii) what are the common components of effective self-
management interventions for children and youth with physical
disabilities?

Methods

A systematic review was undertaken to critically appraise the
evidence of self-management interventions for children and youth
with physical disabilities and provide an unbiased summary
of current best practice. Guidelines outlined in the Preferred
Reporting Items for Systematic reviews and Meta-analyses
statement were followed to ensure transparent and complete
reporting [61,62].

Search strategy and data sources

The search strategy and database selection was developed through
consultation with, and facilitated by, an experienced health
research librarian and a specially constituted knowledge user
Advisory Group, comprising pediatric rehabilitation profes-
sionals, parents and youth with physical disabilities. A series of
electronic searches for peer-reviewed published and gray litera-
ture were conducted using major health-related databases
MEDLINE (OVID) including ‘‘in process’’ and other ‘‘non-
indexed citations’’, Healthstar (OVID), CINAHL, EMBASE,
Cochrane database, Cochrane Central Register of Controlled
Trials (CENTRAL), PsycInfo, Science Citation Index, Scopus,
Google scholar, GreyNet and conference proceedings (Conference
Papers Index, BIOSIS, Dissertations/Theses). We also searched
other Canadian and US information repositories, disability and
health organization web sites, and specific children’s health care
institution web sites. Reference lists from all identified appropri-
ate papers were examined and hand searched for additional
relevant studies.

Previously published condition-specific systematic reviews
and meta-analyses [39,42,45] were used to guide the development
of the search strategy and identify pertinent publications.
Self-management was defined as ‘‘an individual’s ability to
manage the symptoms, treatment, physical and psychological
consequences and lifestyle changes inherent in living with
a chronic illness’” [15]. The subject headings and MeSH
terms included terms related to self-management including
‘“‘self-management’’, ‘‘selfcare’’, ‘‘disease manage*’’, ‘‘disab*’’,
“‘physical disability’’ (including a broad list of common pediatric
disabilities related to impairments in body structure and function
[63]: cerebral palsy, spina bifida, spinal cord injury, congenital
disorder, mobility disorder, amputation, cerebral vascular acci-
dent/stroke, congenital anomalies, hydrocephalus, juvenile arth-
ritis, muscular dystrophy, developmental co-ordination disorder
and orthopedic conditions (scoliosis). This list was reviewed for
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relevance by a pediatrician with expert knowledge in childhood
disabilities); and ‘‘intervention’’ as well as ‘‘health education”’,
“‘health knowledge’” and ‘‘self-help techniques. Minor modifica-
tions to the search strategy were made as required within
individual databases.

Study selection

To be included in the review articles needed to have: (1) at least
50% of sample with a physical disability, defined as a physical
functional limitation (in instances where samples may have a
variety of chronic conditions); (2) school-age children and youth
with the majority of the sample or average age between 6 and
18 years of age; (3) an intentional, structured self-management
intervention for youth, or parents and youth; (4) a statistically
evaluated quantifiable health outcome; (5) levels I-IIT of
American Academy of Neurology’s (AAN) classification of evi-
dence for therapeutic intervention (where class I refers to rigorous
randomized controlled trials (RCTs), class II refers to matched
prospective cohort studies or RCTs in a representative population
lacking one of the criteria in class I and class III all other
controlled trials) [64]; (6) a sample size greater than or equal to
5 and (7) published article or gray literature between 1980 and
January 2012. There were no language restrictions. Exclusion
criteria involved: (1) exclusive reports on satisfaction about health
care services; (2) focus on preschool age children or adults;
(3) focus on diabetes, asthma or cystic fibrosis (because reviews
already exist on these particular conditions and they are not
covered in our definition of physical disability); (4) opinion
articles; (5) sample size less than 5 and (6) other chronic
conditions that are not considered to be a physical disability.

Retrieved records were imported into RefWorks®. The search
process identified 2184 studies whereby two people independ-
ently reviewed the titles and abstracts of these articles (Figure 1).
Most of the articles (2097) were eliminated based on title or
abstract not being related to the search. Seventy-three potentially
relevant studies were independently reviewed in full by two
investigators (the first author and a research assistant). After
applying the inclusion criteria and removing the duplicates,
14 remained, which were read by four members of the research
team. After careful consideration of the inclusion criteria and
discussion amongst the research team, six articles remained in
the final analysis.

Data abstraction and synthesis

Data from included studies were extracted and compiled, and
independently verified using a structured abstraction form,
developed based on previously completed systematic reviews

2184 titles and abstracts identified after
duplicates removed

J

|87 full text articles assessed by 2 reviewers

J

| 14 full-text articles assessed by 4 reviewers

Y

6 intervention studies

| 2097 abstracts excluded ‘

| 73 articles excluded ‘

| 8 articles excluded ‘

Figure 1. Flow of studies through the systematic review process.
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in the area of self-management [20,24,25,45]. As part of an audit
trail, a journal was maintained to bring forward key points;
discrepancies were resolved through discussion. Because of
heterogeneity in the study populations, interventions used and
outcome measures applied, it was neither feasible nor appropriate
to conduct a meta-analysis. Findings were synthesized according
to the guidelines for narrative synthesis [65]. As part of a
structured interrogation and summary, studies were organized into
logical categories (aided by our data abstraction form and
informed by our self-management knowledge user Advisory
Group) to guide the analysis (Tables 1 and 2). A list of key
components of interventions was developed and a constant
comparison method was used to facilitate the analysis. After the
initial analysis was complete, all authors reviewed common
elements of the interventions and minor adjustments were made
until consensus was reached. Applying this method is consistent
with the use of varied data from diverse methodologies [66].
Our analysis and conclusions regarding the effectiveness of self-
management programs were based on the extracted data and
involved discussion and consensus amongst the research team.

Studies were classified according to the AAN classification
of evidence for therapeutic intervention [64] independently by
two investigators. Recommendations for the effectiveness of
interventions to improve self-management behaviors were based
on the overall strength of the evidence.

Results

The key characteristics and findings from each study are outlined
in Table 1. First, we provide an overview of the study descriptions
and characteristics of each intervention. Next, we outline the
effectiveness of interventions followed by the common compo-
nents of each intervention.

Study descriptions

Two of the studies had samples of adolescents with spina bifida
[67,68], two had juvenile rheumatoid arthritis (JRA) and two
had juvenile idiopathic arthritis (JIA) [69—72]. Four of the studies
were conducted in the US, one in the UK and one in Canada.
Four studies were published in peer-reviewed journals [69-72]
while two studies were gray literature [67,68]. Two of the studies
[69,71] used an RCT design while the remaining four used a
before and after design [67,68,70,72]. Sample sizes ranged from
10 to 308 and the ages of the samples ranged from 2 to 18. In four
studies, the majority of the sample was Caucasian and female
while the remainder studies did not specify.

Characteristics of interventions

The interventions varied greatly in content and delivery (Table 2).
Greenley [67] explored the feasibility and acceptability of an
individualized family self-management, hospital-based interven-
tion for youth with spina bifida. Key components of the program
involved providing education about spina bifida, teaching problem
solving skills, homework and goal setting. Their intervention was
conducted in two 60-90 min sessions over the span of 3 months.

A second hospital-based self-management intervention
focused on self-management of youth with JRA. Lavigne et al.
[70] explored the utility of a psychological treatment for youth
with high levels of pain related to JRA. Their standardized
self-management intervention, which took place over the course
of six, 60-90min sessions, included muscle relaxation (taught
to both the parent and child), relaxation training, biofeedback and
homework.

McDonagh and Southwood Shaw [72] conducted their inter-
vention with youth with JIA in 10 pediatric rheumatology centers
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3 months [67,69,70] and two of the studies ran for 12 months
[71,72]. The number and length of sessions varied, ranging from
one, 30-min face-to-face session [71] to six, 90-min sessions [70].

Four studies were conducted in a pediatric hospital or medical
clinic [67,70-72], one at a summer camp [68] and one online [69]
(Table 3). In regard to delivery of the program, three involved
a trained interventionist [67—69], two were clinician-led [70,71]
and one by a program co-ordinator [72]. Two interventions had
telephone support for participants [69,71].

Five of the interventions offered one-to-one sessions while
one intervention [68] offered a group format. Five out of the six
interventions involved meetings [67,68,70-72]. Two of the
interventions involved phone contact and support [69,71]. All of
the interventions involved parents in some capacity. One online
study had specific modules for parents [69]; in four studies the
parents were asked to complete the sessions together with the
youth [67,70-72] while in O’Mahar’s study [68] the parents were
asked to participate in goal setting (pre-camp) and outcome
evaluation (post-camp). Five of the interventions included a
clearly described practice component (i.e. homework) [67-71].

All of the interventions addressed medical management tasks
such as symptom management. Three interventions included

Recruitment setting
Pediatric rheumatology clinic
Pediatric rheumatology centers
Summer camp

Pediatric tertiary centers

Pediatric hospital
Medical center

Country
USA
USA
UK
USA
USA
Canada

AAN [64] class I =rigorous RCT; class II = matched prospective cohort studies or RCTs in a representative population lacking one of the criteria in class I; class IIIl =all other controlled trials.

4Sample size reflects enrolment; at 12 months, sample size reduced to 121 participants due to attrition.

Table 1. Characteristics and overview of studies.

RCT =randomized controlled trial.

First author, Year
Greenley, 2007
Lavigne, 1992
McDonagh, 2007
O’Mabhar, 2009
Rapoff, 2002
Stinson, 2010
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education and discussion of life roles (e.g. school, work,
relationships) [68,69,72]. Only one study included elements
related to management of emotions that might be associated
with living with a disability [69]. Two interventions [67,68]
educated youth about skills that are associated with successful
self-management such as problem-solving and goal-setting.

Four of the studies were based on a theoretical model. For
example, Greenley [67] used a problem solving approach to build
self-management skills. Lavigne et al.’s [70] model involved a
biofeedback and cognitive behavior training, while O’Mahar [68]
had an empowerment perspective. Finally, Rapoff et al. [71] used
an applied behavior analytic theory to inform their model.
Although it is important to have theoretically informed interven-
tions, we did not notice any differences in outcomes for the
interventions that had a theoretically driven model and those
that did not.

Effectiveness of the interventions

The outcome measures varied across the studies (Table 1) and
included self-management behaviors, mastery of self-care tasks,
self-reported pain, health-related quality of life, independent
health behaviors, disease activity and functional status, adherence
to medication and disease-related knowledge. Secondary meas-
ures included: social goals, parent’s beliefs in youth readiness,
sharing responsibility for health, satisfaction with the intervention
and self-concept.

All of the studies found at least one positive effect on health
behaviors. Outcomes included: a decrease in perceived family
stress associated with condition management [67]; improved
medication adherence [71]; decreased pain [69,70]; increased
juvenile arthritis quality of life (parents and youth) [72]; higher
levels of disease knowledge [68,69,72] and sharing responsibility
of spina bifida management [68].

It is important to note that there were several outcomes that
were explored but were not significant. These included: youth
self-management and parent/youth beliefs of readiness for future
roles [67]; youth responsibility for medications and independent
attendance at consultation visits [72]; health-related quality of
life, perceived stress, self-efficacy [69]; self-concept and depres-
sive symptoms [68]. Rapoff et al. [71] also looked for an impact
of improved medication adherence on disease activity and
functional status but found no significant effects.

In terms of the rigor of these interventions, only two studies
had control groups with an RCT design and had a level I on the
quality rating (Table 1) [69 71]. The remainder of the studies had
a level III quality rating.

Discussion

This study critically appraised the research evidence on the
effectiveness of self-management interventions for youth with
physical disabilities. Over a 30-year period, only six empirical
studies of distinct programs for self-management interventions
for children and youth with physical disabilities were identified.
Our review demonstrates possible evidence that self-management
interventions are effective at influencing health knowledge and
behaviors for youth with spina bifida and arthritis. While each of
the studies assessed a self-management intervention, the details
of the interventions and the outcome measures used differed
widely. Findings of significant effects also varied. Although all
of the interventions reported at least one significant improve-
ment in either overall self-management skills or a specific health
behavior (e.g. adherence to treatment, improved self-reported
pain), non-significant findings were noted. Given that a meta-
analysis was not feasible, these significant findings should be
treated with caution.
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Broad reviews of health conditions have found moderate
to strong evidence for their effectiveness [73,74]. For example,
past systematic reviews on self-management interventions
for youth with chronic conditions (i.e. diabetes, asthma, cystic
fibrosis) have found moderate effectiveness (i.e. not all outcomes
were positive). Evidence of the effects of self-management
education programs based on a child-centered model for children
with diabetes and asthma demonstrate improved health know-
ledge, increased self-management behaviors, and reduced hospi-
talization and emergency visits for children with diabetes [41-46].
Similarly educational self-management asthma interventions
for children and adolescents have been found to improve lung
function and feelings of self-control, reduce absenteeism from
school and number of visits to an emergency department [51].
Others report that there is limited evidence that self-management
education can positively influence health behaviors among youth
[75]. A systematic review of asthma interventions for children
found limited evidence to suggest that interventions currently
available are effective for significantly improving health-related
quality of life amongst asthmatic children, adolescents and their
families [76]. The mixed findings could be a result of the variety
of outcome measures that are used, and components of the various
interventions, as was the case in this review.

Although there was no single consistent self-management
strategy that improved health outcomes, the following compo-
nents of self-management interventions were common amongst
the majority of included studies: they ran several sessions for
at least 3 months led by a trained interventionist or clinician,
had one-to-one sessions with face-to-face meetings, homework
activities and parental involvement. These components are
consistent with previous research on youth showing that issues
such as knowledge about their condition, medication adherence,
psycho-social factors (e.g. self-efficacy) and parental involvement
(shared management) are important components in maintaining
health [5,6,30,32]. However, evidence shows that parental
involvement can be a potential stressor or barrier to self-managing
a chronic condition [6]. Interestingly, none of the articles
examined readiness to take ownership for their own care or the
extent to which parents were involved. Future research should
carefully examine the role that parents play in a shared
management model and/or how they encourage independence
in their child.

Beyond client- and family-based outcomes, none of the studies
examined health care utilization or cost-effectiveness of the
interventions. These are two outcomes commonly explored in
self-management programs. This is an important area to consider
because many countries encourage patients to actively self-
manage their condition in the hopes that it will not only help
to improve individual health and well-being but help reduce
health costs [77]. More research is needed to explore this area
further amongst children and youth with physical disabilities.

Within the small number of empirical studies identified, it was
disconcerting to note that there was little variation in participant
demographics with samples mainly drawing on Caucasian
females. Very little is known about socio-economic status, race,
ethnicity, geographic location, level of severity of disease,
presence of co-morbidities and duration of disease. These are
all important factors that can influence the ability and motivation
to self-manage a chronic condition [38]. A common criticism
of self-management interventions is that they tend to have a
“‘one size fits all’” approach [78] and neglect to reach those
who could arguably benefit most from the program (such as those
from lower socio-economic backgrounds and members of ethnic
minority groups) [77,79,80]. Past evidence with adults has shown
that self-management of chronic illness is strongly linked with
social class where those with higher incomes often have a better
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locus of control and are more actively involved in the care of
their illness [38,80]. Of potentially greater concern is the finding
that only two physical disability groups were represented. For
example, our review did not find a self-management intervention
for cerebral palsy, which is a huge gap in the literature given its
prevalence. Effective self-management is a crucial life skill with
significant implications for a young person’s capacity to achieve
their life goals.

The objective of this review was to identify empirical studies
examining the effectiveness of self-management interventions
for school-age children and youth with physical disabilities. We
are confident through the engagement of key stakeholders,
comprehensive search strategy inclusive of published and gray
literature, independent screening and rigorous data extraction
processes that we have identified the studies meeting the outlined
criteria. Despite these efforts, the lack of available evidence
and heterogeneity of the studies identified makes it difficult
to compare and contrast the effective components of programs.
A limitation of this study is that we focused on intentional self-
management interventions and we may not have captured
studies that focused on one specific aspect of improving children’s
health (such as the benefits of stretching or yoga). However,
our aim was to focus on the whole person and overall health and
well-being.

Despite the potential of self-management interventions, the
current findings suggest they are failing to reach those most
in need, such as children [38,81]. Possible barriers to compre-
hensive disease education linked with self-management therapy
include accessibility difficulties, limited availability of trained
professionals, lack of social support, discrimination, financial
constraints and lack of information and targeted educational
interventions [6,7,16,82,83]. The absence of policy-driven self-
care and condition awareness promotion within pediatric health
care is problematic because failure to make a smooth transition
toward independent self-management can negatively influence
health outcomes and meaningful participation in life domains
[35]. Much work is needed to address the current gap in empirical
literature to inform evidence-based self-management interven-
tions for young people with physical disabilities.

Conclusion

In conclusion, there was limited high-quality evidence of self-
management interventions designed for youth with physical
disabilities to suggest that self-management interventions have
potential for improving self-management knowledge and health
behaviors among youth. Clinicians, youth and families should
be cautious when considering applying any of these particular
self-management strategies. Further interventions using rigorous
methods are recommended.

There are several directions for further research. First, more
research using rigorous designs is needed to evaluate the
effectiveness of self-management interventions on health behav-
iors of youth with physical disabilities. Second, more research
is needed to compare different lengths, formats and types of
interventions, delivery formats and contexts. Further examination
of what works (i.e. self-determination strategies and medication
management) best for whom (e.g. socio-demographic character-
istics, particularly more effort to involve males and a variety of
ethno-cultural groups), and in what context is needed. Exploring
the social, contextual and environmental factors that influence
a person’s ability to manage their condition would be beneficial.
Third, more exploration of the cost-effectiveness of different
methods of delivery of self-management interventions would be
worthwhile. Fourth, more consistent use of standardized measures
would be beneficial to compare interventions. Fifth, further work
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is needed to explore the longer term implications of such
interventions as well as the impact on health care utilization.
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