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ABSTRACT. Binks JA, Barden WS, Burke TA, Young NL.
hat do we really know about the transition to adult-centered

ealth care? A focus on cerebral palsy and spina bifida. Arch
hys Med Rehabil 2007;88:1064-73.

Objectives: To address the lack of synthesis regarding the
actors, processes, and outcomes specific to the transition from
hild-centered to adult-centered health care for people with cere-
ral palsy (CP) and spina bifida (SB); more specifically, to identify
arriers, to outline key elements, to review empirical studies, and
o make clinical and research recommendations.

Data Sources: We searched Medline and CINAHL data-
ases from 1990 to 2006 using the key words: transition,
ealth care transition, pediatric health care, adult health
are, health care access, health care use, chronic illness,
pecial health care needs, and physical disability. The resulting
tudies were reviewed with a specific focus on clinical transi-
ion for persons with CP and SB, and were supplemented with
ey information from other diagnostic groups.
Study Selection: All studies meeting the inclusion criteria

ere included.
Data Extraction: Each article classified according to 5

riteria: methodology, diagnostic group, country of study, age
roup, and sample size.
Data Synthesis: We identified 149 articles: 54 discussion,

1 case series, 28 database or register, 25 qualitative, and 34
urvey articles (some included multiple methods). We identi-
ed 5 key elements that support a positive transition to adult-
entered health care: preparation, flexible timing, care coordi-
ation, transition clinic visits, and interested adult-centered
ealth care providers. There was, however, limited empirical
vidence to support the impact of these elements.

Conclusions: This review summarizes key factors that must
e considered to support this critical clinical transition and sets
he foundation for future research. It is time to apply prospec-
ive study designs to evaluate transition interventions and de-
ermine long-term health outcomes.

Key Words: Cerebral palsy; Disabled children; Health care
ystems; Rehabilitation; Spinal dysraphism.
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HERE HAVE BEEN IMPRESSIVE increases in the life
expectancy of children with cerebral palsy (CP) and spina

ifida (SB) in the last 2 decades as a result of improvements in
linical care.1-5 These gains in life expectancy present new
hallenges, including the transition to adult-centered health
are,6 that often occurs between 16 and 21 years of age, when
he subjects become ineligible for children’s services. Adults
ust move beyond child-centered health care to preserve these

imited resources for children,7-11 and to ensure that adults
eceive age-appropriate services such as routine health promo-
ion and screening.

The challenge of this transition, for youths with a variety of
hronic health conditions, received international attention in
he United States at the 1989 Surgeon General’s conference on
Growing up and Getting Medical Care: Youth with Special
ealth Care Needs.”12 Other groups have also recognized this

hallenge.9,13 Because of this attention, transition programs are
eing developed to bridge the gap between child and adult-
entered health care.1,5,9,14-16 These programs are meant to give
ouths the knowledge and skills required to negotiate the adult
ealth care system independently,17-21 to minimize or prevent
econdary illnesses,19,22 to promote autonomy, and facilitate
heir maximum potential.11,22-24 They are also intended to plan
or long-term needs, to give youths hope and focus,7,25,26 and to
each them that leaving pediatric care is not a precursor to
rastic declines in health.27,28

The transition to adult-centered health care is uniquely chal-
enging for people with CP4,29,30 and SB31,32 because their
omplex health care needs become superimposed on an adult
ealth care system with fragmented services.4 The adult system
s often lacking in expertise specific to chronic conditions of
hildhood, and rarely includes multidisciplinary teams that are
entral to the care of people with CP and SB.18,31,33-36 Because
he health and well-being of these vulnerable adults hinges on
ninterrupted access to health care,37 a successful clinical
ransition is critical.38

Although some key elements essential to transition services
ave been proposed in the literature, a synthesis of this infor-
ation as it relates to CP and SB is not available to guide

linicians in the development of evidence-based programs.
urthermore, few standardized programs have been imple-
ented and empirical studies have rarely evaluated the effec-

iveness of such programs.26,39 The purpose of this compre-
ensive review was to synthesize the key issues, to facilitate
he development of clinical programs, and to direct future
mpirical research specific to CP and SB.

Our objectives in this review were (1) to identify barriers
ssociated with the transition to adult-centered health care for
P and SB patients; (2) to outline key elements that should be
ncluded in transition programs for these groups; and (3) to
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eview the empirical evidence related to the process and out-
omes of that transition. This information will be useful in
uiding and encouraging future research to empirically evalu-
te the impact of transition on health outcomes among adults
ith CP and SB.

METHODS
We conducted a comprehensive review of the clinical liter-

ture, using Medline and CINAHL databases, encompassing
he period 1990 to 2006. We limited our review to English-
anguage studies published in the peer-reviewed literature and
e applied the following 4 search strategies.
First, in our database search we used the following key

ords: transition, health care transition, pediatric health care,
dult health care, health care access, health care use, chronic
llness, special health care needs, and physical disability. The
esults were combined (using the and command) with the terms
erebral palsy or spina bifida.

Second, we used an author name search of the same data-
ases to find additional studies by authors identified through
he primary search strategy. These articles were only included
f they were focused on the transition to adult-centered health
are for people with CP and SB.

Third, the reference lists from all articles found resulting
rom the first 2 strategies were reviewed. We did this to
dentify key articles not found in the original search.

Fourth, studies related to health care transitions of people
ith other conditions previously experienced only in child-
ood, but now common in adulthood, were also identified.
hese included: diabetes, respiratory disease, renal impair-
ent, juvenile idiopathic arthritis (JIA), inflammatory bowel

isease (IBD), cystic fibrosis (CF), congenital heart disease
CHD), celiac disease, cancer, organ transplant, and epilepsy.
hese articles were included to augment the limited literature
ith a focus on CP and SB. Studies focused on conditions other

han CP or SB (ie, articles identified by strategies 2, 3, and 4),
ere included in this review only if they provided key infor-
ation related to clinical transition that was considered rele-

ant to CP or SB.
All studies that met the inclusion criteria specified above

ere reviewed jointly by 2 reviewers and labeled according to
he reviewers’ consensus on 5 criteria that described the nature
f each study: methodology, diagnostic group, country of
tudy, age group, and sample size. The labels were generated
ased on the themes that were common in the articles re-
iewed. Some studies included multiple methods, diagnoses, or
ge groups. In such cases, the study was included in all relevant
roupings. This information was compiled in table format to
escribe the sample of articles used in this review.
The main review process included all articles, which were

oded according to their main messages. Articles with similar
ain messages were placed together in common themes.
gain, many articles contributed to more than 1 theme. Article

hemes were organized under the main objectives and identified
priori: barriers, key program elements, and empirical evi-

ence. Details regarding the main themes were synthesized and
re presented in table 1.

RESULTS
Our review of the literature identified 149 articles that were

ublished between 1990 and that were relevant to the transition
o adult-centered health care. (The reference list includes 150
eferences because of the inclusion of reference 12, which is a
onference proceeding that was a keystone in the transition

iterature, but that was not peer-reviewed. Peer review was a d
riterion for inclusion in the results.) Of the 149 articles, 36%
ere discussion studies, 17% reported the results of qualitative

nterviews, 23% reported survey results, 19% reported on sec-
ndary analyses of pre-existing databases or registers, and 14%
ere case series reports. Most of the studies were conducted in

he United States, the bulk of the remainder were done in the
nited Kingdom, Canada, and Australia. Table 2 summarizes

he articles included in this review.
Several categories appeared consistently across the articles.

hese were organized under each of the objectives set a priori.
he common themes and the number of articles that contrib-
ted to each theme are presented in table 1.

bjective 1: Barriers to Transition
Many barriers to transition for people with CP and SB were

dentified; most were similar to those experienced by adults
ith other complex chronic illnesses. Barriers were reported

rom several perspectives, including providers of child-cen-
ered health care, youths in transition, parents of these youths,
nd providers of adult-centered health care.

Child-centered health care providers. One of the greatest
arriers to an effective transition was reported to be the inabil-
ty of child-centered health care professionals (eg, pediatri-
ians) to “let go” of their long-standing relationships with
atients,1,3,10,11,14,15,18,20,23,25,27,28,31,40-45 and their distrust of
dult-centered health services.1,10,14,20,23,25,26,31,41,46 This often
esults in a lack of planning and a critical delay in readiness to
ransfer.20,45,46 The literature, however, underscores the impor-
ance of leaving the child-centered health care system because
hild-centered providers may not be best suited to care for
oung adults.10 For example, pediatricians often find it difficult
o discuss adult issues,26,40,47 and may be inexperienced in

Table 1: Number of Articles per Theme

Theme
No. of

Articles Cited

Child-centered health care providers 22
Youth 16
Parents 23
Adult-centered health care providers 18
Total no. of articles contributing to objective 1

(barriers to transition) 30*

Timing 19
Preparation 33
Coordinated approach 33
Transition clinics 27
Interested adult-centered health care providers 23
Total no. of articles contributing to objective 2 (key

elements suggested for transition programs) 42*

Introduction 56
Empirical evidence based on other chronic

conditions of childhood 41
Why does evidence from other populations not

apply to CP and SB? 42
Total no. of articles contributing to objective 3

(empirical evidence re: process and outcomes of
transition) 123*

OTE: Only 11 (7%) articles were original research specific to persons
ith CP and SB.
The total number of articles contributing to each objective is less
han the sum of the parts because some articles contributed to more
han 1 part and were counted only once in the total.
ealing with changes in childhood diseases during adulthood.15

Arch Phys Med Rehabil Vol 88, August 2007



Table 2: Summary of Articles Used in the Literature Review, With Emphasis on CP and SB

Descriptor
Discussion Articles

(n�54)
Database Analyses

(n�28)
Case Series*

(n�21)
Quantitative Methods*

(n�34)
Qualitative Methods*

(n�25)

Country United States 34 United States 11 United States 7 United States 15 United States 9
United Kingdom 13 United Kingdom 11 United Kingdom 8 United Kingdom 5 United Kingdom 7
Canada 4 Canada 3 Canada 1 Canada 2 Canada 4
Australia 3 Australia 3 Australia 3 Australia 3

Sweden 1 Sweden 2 Sweden 1
Italy 3 Italy 2

Germany/Netherlands 2 Germany 1
Japan 1 Japan 1

Norway 1
New Zealand 1

Diagnostic CP 6 CP 13 CP 7 CP 11 CP 10

group SB 3 SB 2 SB 11 SB 7 SB 5

Ill-defined conditions 31 Ill-defined
conditions

12 Ill-defined
conditions

1 Ill-defined conditions 5 Ill-defined
conditions

5

CF 6 CF 7 CF 4
Diabetes 1 Diabetes 1 Diabetes 2

JIA 1 JIA 2 JIA 1
Cancer 1 Cancer 1

CHD 1 CHD 1
Other chronic conditions (IBD,

organ transplant, renal and
respiratory conditions)

5 Other chronic
conditions
(celiac
disease)

1 Other chronic
conditions
(epilepsy)

1

Age group* Children 13 Children 7 Children 3 Children 5 Children 2
Youth and young adults 45 Youth and

young adults
21 Youth and

young adults
15 Youth and young

adults
29 Youth and

young adults
24

Adults 8 Adults 20 Adults 13 Adults 18 Adults 13
Sample size 0–30 NA 0–30 0 0–30 4 0–30 5 0–30 8

31–100 NA 31–100 1 31–100 7 31–100 13 31–100 11
101–200 NA 101–200 0 101–200 3 101–200 6 101–200 3
201–300 NA 201–300 3 201–300 4 201–300 3 201–300 3
�300 NA �300 24 �300 3 �300 7 �300 0

NOTE. Items in bold indicate articles specific to CP and SB.
Abbreviation: NA, not applicable.
*Some articles had methods and/or age ranges that overlapped, and therefore were included in all relevant categories.
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Youth. Obstacles may also arise from youths themselves.
here is often little incentive for them to move on from
roviders who have supported them very well for a long period.
oung adults may be reluctant to leave the safety and famil-

arity of family-centered care.1,15,18,25,27,28,46 This philosophy
s common practice in health care for children, but is rarely
pplied to adult-centered services. Some patients feel rejected
r isolated after years of commitment by a multidisciplinary
roup of health professionals.3,11,14,18,20,26-28,41,43,44,48 Moving
o adult services may also be perceived by some as a “step
loser to disease complications and even death.”3(p2)

Parents. Parents display their own distinct forms of resis-
ance to their child’s clinical transition. Adult-centered services
arely engage with families in the same way as do child-
entered services3,14 and, as a result, parents may interfere with
he transition because they feel excluded from the decision-
aking process.3,23,25,42,49 Although parents should be in-

olved in planning, their inability to relinquish control over
heir child’s health and health care decisions may impede their
hild’s autonomy.11,15,18,20,27,28,31,41,43-47,50-52

Adult-centered health care providers. According to the lit-
rature, adult-centered health care providers may present obstacles
o successful transition. Adult-centered physicians may have lim-
ted training and experience with childhood chronic illnesses,
nd therefore have limited knowledge or interest in caring for
hese young adults.1,3,6,11,15,18,23,25-28,31,35,43,44,52 In addition,
hey may have insufficient resources to support the patient’s
omplex needs.23,53 For example, some patients noted in qual-
tative interviews that their physician was uncomfortable or
mbivalent about some topics, had difficulty discussing bad
ews, and lacked specific training.15 Adult-centered providers
lso have a tendency to conduct a complete reassessment at the
rst appointment, which can be unsettling, exhausting, and
rustrating for the young disabled person.3 The challenges of
ransition may be further complicated by poor communication
etween adult-centered providers and patients. Additionally,
hese clinicians often become overly focused on the patient’s
hronic illness,41 and may fail to address the primary medical
ssues that prompted the visit, or fail to assess routine health
nd health promotion issues.

bjective 2: Key Elements Suggested for
ransition Programs
Reducing or eliminating these transition barriers has been

he impetus for a multitude of discussion articles suggesting
ssential components for successful transition programs. It
s important to recognize that although these elements have
een identified in the literature, most of the information is
ased on theory and has not been subjected to empirical
valuation.
Timing. The timing of the transfer should be established

y both the pediatric provider and the family.23 Timing should
e flexible, and should depend on the youth’s cognitive devel-
pment, physical abilities, environment, and family sup-
ort.1,3,7,11,14,15,17,18,23,25-28,41,43,45,48,50,52 Although no defin-
tive time has been identified for actual transfer, a target age
ange is helpful in preparing for transition (the most commonly
uggested age range is 14 to 16 years). Some clinics use a
hronologic cutoff, whereas others use social transitions such
s leaving school.3,25,45 Because many services may be unable
o delay the age of transition, they may need to consider
eginning the process earlier to align with an externally im-
osed transition deadline.
Preparation. There should be a long preparation period

efore leaving child-centered care. It is recommended that

he transition process should be initiated years before the n
fficial transfer,1,3,6,7,11,14,18,19,25,28,40,45,46,48,50,54 and some
uggest that it should begin at diagnosis.1,8,13,22,45,55 Patients
ust understand their condition and its daily manage-
ent1,3,6-8,14,21-23,28,43,47,51 and acquire basic skills to inde-

endently care for themselves.1,8,13,17,22,23,52 Nevertheless,
ndependence does not mean “without assistance,” only that the
oung adult must take responsibility for the direction of his/her
are, which may include directing an attendant to assist with
pecific activities. Continuous support and encouragement
rom family is also essential for the youth to attain autonomy
nd alter his/her self-perception from being “disabled” to being
competent.”15,17,20,21,27,31,41,42,46,47,52

Coordinated approach. Transition planning for each patient
hould be a coordinated approach that includes feedback from the
outh and his/her family, pediatrician, primary care physician,
nd adult specialist(s).1,3,7-11,14,15,18,20,21,27,28,41,43,44,46,50,52,56

he child-centered team should also prepare an up-to-date medical
ummary to be given to the adult-centered providers,14,45,48,52,55

ncluding details of current treatment regimes and recommen-
ations.9,20,25,49,55 Planning should also include the development
f a clinical transition plan,1,6,9,18,20,27,54,57 and, at a minimum,
nclude the services required and identify who will provide
hem.9,20 Youths with more severe functional limitations may
equire a plan developed over a longer period of time.17 Finan-
ial planning (ie, estate details), education, and vocational
raining8,10,13,17,18,20,22,42,46,49,55 should also begin before
dulthood.

Transition clinics. The transition process may be im-
roved with several visits to a transition clinic before the actual
ransfer, and include a consult with both the child and adult-
entered health care providers.1,6,7,10,20,31,43,45,48,49,52,57 Clinics
an provide the patient and family with an overview of the
eneral differences between the 2 sectors of care.6,23 They also
erve as an avenue to provide ongoing support and resources to
he family,1,3,6,13,20,23,46,58 such as contact with a mentor or
eer group who have been through the process.13,20,46,48,54,58

oung adults are encouraged to actively participate in decision mak-
ng and to direct their own health care.1,6,13-15,18-20,22,24,28,45,50,56

Interested adult-centered health care providers. For all
eople involved, transition should be a gradual process, not an
vent, from child to adult-centered health care. There must be
nterested adult-centered health care providers on the receiving
ide of the transition.1,3,10,14,20,26,43,45,57 Adult-centered pro-
iders should not only care for the chronic condition, but also
ddress basic issues such as independence, social interactions,
ody image, sexual health, alcohol and drugs, and anxi-
ty.1,6,15,18,20,23,24,27,46,49 Transition planning must involve pri-
ary care physicians,17,55 who may provide the only medical

ontinuity for young people and their families during a time of
iscontinuities.43 The child-centered team may need to find an
dult-centered provider willing to accept the patient, and be-
ome a health care coordinator.31,46 Increasing ties between
hild and adult-centered departments may also promote confi-
ence in the adult service.10 As the transition process unfolds,
t should be monitored and evaluated 1,7,11,26-28,57 to help guide
he development of best practice.1

The key limitation of many of these studies is that the
lements have not been implemented consistently in transition
rograms, nor formally evaluated. Therefore, they are based on
heory and clinical experience and are not evidence-based. The
olume of discussion articles over the past decade, however,
as stimulated an interest in evaluation and, as a result, some
ualitative and quantitative studies on clinical transition are

ow being done.

Arch Phys Med Rehabil Vol 88, August 2007
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A

bjective 3: Empirical Evidence Related to the Process
nd Outcomes of Transition
Very few empirical studies addressed the specific issue of

linical transition to adult-centered health care for CP and SB
atients.59-65 Among these was a study by Stevenson et al61

ho assessed the use of health services, welfare, and social
unctioning before and after leaving school for youths and
dults with CP. They identified fragmentation of services after
dolescence. General health was considered poor in 21% of
heir “older” group (20 and 22 years of age), and in 9% of their
younger” group (15 to 18 years of age). Their “older” group
lso felt more socially isolated than the “younger” group.
organ et al59 assessed the decline in contact with health and

ocial service departments for young adults with SB. It was
lear from their evaluation that more than half of the young
eople had unmet medical needs and were grateful for the offer
f an annual assessment in the adult setting.
Perceptions about clinical transition have been studied using

ualitative methods.38,66-68 For example, Sawyer et al38 de-
cribed the planning and implementation of the transfer of 10
oung people (mean age, 22y) with SB to an adult health care
acility. They found that most participants had already trans-
erred informally to an adult facility, but with little or no
ommunication between the 2 systems. Darrah et al67 found
hat families continued to experience dissatisfaction and frus-
ration with service delivery. The consistent messages from
hese qualitative studies were that patients and caregivers were
nprepared for their roles in the next health care setting, did not
nderstand the essential steps in managing a chronic illness,
nd had limited access to appropriate health care practitioners
or guidance. Effective clinical transitions must bridge the gap
etween health care institutions that often function in isola-
ion.69 New models of “cooperative care” that link primary care
roviders and local services to regionalized adult-centered spe-
ialty services may make it possible to offer a meaningful
ransition experience to young people with chronic condi-
ions.52

Overall, there is limited empirical evidence related to the
rocess and outcomes of the transition to adult-centered health
are for CP and SB patients. Most of the empirical evidence
elates to the functional status (ie, mobility) and social status
ie, living arrangements) of these populations,70-97 and their
ife expectancy and causes of death.32,98-111

Empirical evidence based on other chronic conditions of
hildhood. Because of limited empirical evidence about tran-
ition for CP and SB patients, we elected to supplement the
nformation with data related to transition from other popula-
ions with complex and chronic conditions of childhood. Em-
irical studies on the transition to adult-centered health care
ave most often focused on young people with CF, cancer,
HD, arthritis, and diabetes, where there are similar conditions

n adult populations and therefore have pre-existing adult
pecialists.31,112 A series of quantitative articles reported expe-
iences of clinical transition, perceptions about the process
rom patient, parent, and physician perspectives, and identified
ssues associated with transition.5,37,39,53,113-128

Examples from other populations that enrich our understand-
ng of the clinical transition include a study conducted by
lume et al,124 in CF clinics across the United States. They
ssessed health care team members’ (ie, nurses’) perceptions of
linical transition. The authors stated that only 11% of team
embers agreed with an introduction to the idea of transfer at

iagnosis, and many outlined valid criteria for transfer (ie, 27%
ited pregnancy). Shaw et al128 surveyed 17-year-old patients

ith JIA and their families, who had been transferred to adult t

rch Phys Med Rehabil Vol 88, August 2007
are. They reported several ongoing transitional issues: 55%
ere still seeing the rheumatologist with a parent, 20% were
ot taking their medication independently, and 14% had not
eceived career counseling.

Other studies used pre-existing databases to assess service
se and the health status of populations with a chronic condi-
ion or special health care needs.112,129-135 For example, Lot-
tein et al37 conducted a study to assess the proportion of
ouths with special health care needs who received services for
edical transitions. Overall, 50% of parents had discussed their

hild’s changing needs with their child’s physicians, and
9% had developed a plan to address these needs. Other studies
ocused on transition to adult-centered health care, while others
nly addressed transition as an afterthought. Some studies
valuated follow-up procedures for patients who were dis-
harged from a pediatric facility,136,137 and found that few pro-
rams focused on the long-term health needs of adults.136 Also,
everal qualitative studies assessed patient perspectives and
xperiences during their clinical transition,2,16,29,138-144 and
heir findings supported those of the quantitative papers cited
bove.

Why does evidence from other populations not apply to CP
nd SB patients? Although studies on other diagnoses provide
seful information, they are limited in their generalizability to
ultidomain illnesses such as CP and SB. For example, CP or
B patients may present with limitations in communica-

ion,4,65,85,145 problem solving,4,77 learning,30,47 mobili-
y,4,30,47 and feeding,4,30,71 and therefore require extensive
ealth care support.9 The cumulative effect of these complex
isorders makes transition difficult,17,38,47,85 and limits the pa-
ients’ ability to utilize the adult-centered health care system in
he traditional patient-physician relationship.18,33,45,138,146

The challenges of clinical transition in the CP and SB groups
re also exacerbated by several factors, including the lack of
ultidisciplinary comprehensive health services for adults with
chronic illness,23,52,60,73 a dearth of adult providers with

nterest in chronic illnesses of childhood,1,3,25,43,44,52 and a lack
f specialized training in the proper care of adults with CP and
B.16 Consequently, these adults are often left to navigate an
nfamiliar and often ill-equipped health care system.38,52 Many
dults with CP and SB continue to attempt to access pediatric
ealth care services despite their age and changing
eeds.14,26,35,133 Others struggle to connect to appropriate
dult-centered health care resources. The remainder stop seek-
ng medical attention,7,11,13,26,43,117 either out of frustration or
ebellion. Clearly, there is a need for ongoing care because of
ngoing health issues,71,147,148 coupled with the development
f new health issues in adulthood.78,81,83,89,145,148-150

DISCUSSION
We found sufficient discussion literature about clinical tran-

itions. Currently, the need is to step beyond the concepts and
nto evidence-based research. This research must begin by
efining the concept of success, as related to clinical transition,
nd how it can be effectively measured. Once this is achieved,
uggested research questions include: (1) What is the distribu-
ion of health outcomes in adults with CP and SB? (2) What
haracteristics of transition are associated with better health in
dults with CP and SB? (3) What patterns in health care
tilization are associated with health and well-being of adults
ith CP and SB?
These questions may be best addressed by intervention stud-

es that assess the population before and after clinical transi-
ion. Now is the time to measure health and well-being, when
here are few standardized transition programs in place. Long-

erm studies will enable us to assess natural variation in the
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opulation, and to tease apart patterns in health associated with
he transition to adult-centered health care. People who are
t the extremes of the health outcomes distributions, for exam-
le, the successes and failures, should be studied further to
issect the nuances of their transition process. Also, multiple
ethods should be combined within studies to generate a more

omprehensive picture of the dynamics associated with transi-
ion. For example, qualitative methods enhance and add con-
ext to other data collection methods. This type of research will
id in the development of effective transition programs, inform
olicies on health care for these populations, and help secure
unding for specialized services.

Future research must also pay attention to the full spectrum
f impairment. Differences in severity (eg, mild vs severe) may
ause very different responses to transition and create different
eeds for clinical transition programs. While we recognize that
he strongest studies will include the full range of severity and
ill use exploratory subanalyses to examine the impact of

everity, the sample sizes necessary to accomplish this are
ften not feasible. The distribution of severity within study
amples, however, should be clearly articulated in the sampling
rames of future studies.

linical Practice Implications
Several provisions are needed to support adult subjects with

P and SB during the transition process. Adequate funding and
esources must be allocated for patients with complex and
hronic health care needs (ie, government funding for special-
zed programs). Furthermore, clinicians must foster the auton-
my of physically challenged young people in developing
kills for clinician-patient communication. Clinicians should
lso create a complete discharge summary for both the patient
nd the adult-centered health care provider that serves as a
ealth care “passport.” This will help empower young adults
ith knowledge about themselves and their disease, help them

ommunicate with their new providers, and help reduce the
ime required during the reassessment phase. A basic health
are passport may have the potential to address several key
omponents of the transition to adult-centered health care de-
cribed previously in this review.

ducational Implications for Health Care Providers
The key concepts regarding clinical transition, as well as the

merging empirical research on this topic, must also be trans-
ated into the curricula of nursing, rehabilitation, and medical
chools. Programs should incorporate information on the
nique challenges and special health care needs of CP and SB
atients, including changes in the expression of childhood
iseases with age. Curricula must also promote the develop-
ent of skills in working with people who have cognitive and

ommunication challenges, and foster an appreciation of the
alue and importance of having an advocate in attendance at
linical appointments. This may require clinicians to set aside
heir concept of the traditional clinician-patient relationship
nd to learn to include a third party. Seeing beyond the dis-
bility is critical in creating a culture of acceptance and instill-
ng a sense of worth in these populations. Finally, providers
ust learn to balance the concurrent demands of chronic health

are conditions with generic health promotion and screening
eeds.

tudy Limitations
The primary limitation of this review is related to the source
aterials. The methods and data analysis sections of the source
rticles reviewed were often unclear (ie, may not have specified
he measurement properties of their data collection tools). The
ifferent sampling strategies used in the source articles limited
ur ability to make comparisons across studies. We had diffi-
ulty applying standardized age groupings, because the source
aterials included variable age ranges and lacked details on the

ample characteristics. The lack of detail regarding age within
he source articles made it impossible to examine age-specific
ifferences that are key to studying the impact of transition (see
able 1). The lack of detail on sample characteristics such as
ducation, ethnicity, employment status, marital status, living
rrangement, illness severity, and health status further limit
ross-study comparisons.

CONCLUSIONS
The delivery of care to adults with conditions that have

istorically been limited to childhood presents new challenges
o the health care system.42 There are many discussion studies
n the transition to adult-centered health services that suggest
ey components for planning and designing successful clinical
ransition programs. Most studies, however, discuss key factors
n isolation, without considering the multifaceted nature of
everal factors that have a concurrent impact. Furthermore,
ery few studies have applied and evaluated these concepts in
ractice, or assessed the direct impact of the transition to
dult-centered health care on health outcomes. Moreover, em-
irical studies specific to CP and SB are rare and have been
imited to a few health care systems, making it difficult to
ompare outcomes across systems.

Clearly, there is a clinical problem that must be addressed by
he health care system to ensure that adults with CP and SB
eceive continuous, age-appropriate health care. The challenge
ow is to develop high quality, multidisciplinary care compa-
able to that available for children.6,7,23 A smooth and easy
ransition to adult-centered health care should be an expected
nd desired outcome of child-centered health care.

This review offers a significant step toward that goal by
dentifying key factors that must be considered in the planning
f care for children and adults, and specifically for transition
rograms. It is time to use emerging theoretical models to
evelop transition interventions and to evaluate them using
ontrolled trial methods that consider both medium and
ong-term health outcomes. This review shifts the focus to
opulations with conditions that require complex care and
ay have the most difficulty with clinical transition. The

reatest opportunities for substantial improvement are found in
hese vulnerable populations.

Acknowledgments: We thank Aliza Sturm for providing support
n the planning phase and Erika Schippel for her assistance in the
diting phase of this review.
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