Measures of Readiness to Transition to Adult Health Care for Youth
With Chronic Physical Health Conditions: A Systematic Review and
Recommendations for Measurement Testing and Development

Lisa A. Schwartz,'? PuD, Lauren C. Daniel,' PHD, Lauren D. Brumley,' BA, Lamia P. Barakat,'? PuD,
Kimberly M. Wesley,®> PsyD, and Lisa K. Tuchman,*> MD
'Division of Oncology, The Children’s Hospital of Philadelphia, *Department of Pediatrics, University of

Pennsylvania School of Medicine, *Department of Psychology, LaSalle University, *Division of Adolescent and

Young Adult Medicine and Center for Translational Science, Children’s National Medical Center, and

>Department of Pediatrics, George Washington University School of Medicine and Health Sciences

All correspondence concerning this article should be addressed to Lisa A. Schwartz, PuD, The Children’s
Hospital of Philadelphia, 3501 Civic Center Blvd, CTRB 10311, Philadelphia, PA 19104, USA. E-mail:

Schwartzl@email.chop.edu

Received June 13, 2013; revisions received March 10, 2014; accepted March 15, 2014

Objective Review measures of readiness to transition to adult-oriented care for youth with chronic physical

health conditions. Methods Identified measures via online searches and reference lists and reviewed

methods of development, theoretical underpinnings, characteristics, and psychometrics. Measures were classi-

fied according to American Psychological Association Division 54 Evidence-Based Assessment (EBA) Task

Force criteria. Strengths and weaknesses of reviewed measures were described. Results 56 measures were

identified, of which 10 met inclusion criteria for this review. 6 were disease specific and 4 were generic.

Some psychometric properties were reported for each; none reported predictive validity for transition out-

comes. According to EBA criteria, the 10 measures met criteria for “promising” assessment.

Conclusions Measurement development in transition readiness is still an underdeveloped area. Measures

require further testing and new measures are needed. Recommendations include testing measures with larger

and diverse samples, ground measures in theory, test psychometrics, and involve multiple stakeholders in

measure development.
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Improvements in survival rates for youth with chronic
physical health conditions have yielded a growing popula-
tion of adolescents and young adults (AYA) in need of
adult-focused medical care (American Academy of
Pediatrics, American Academy of Family Physicians, &
American College of Physicians, 2011). Although the trans-
fer to adult-focused care is often medically and develop-
mentally indicated, pediatric providers frequently struggle
with the transition process—specifically determining when
and how to plan for the transfer of care. The transfer of care
is often poorly executed, resulting in inappropriate health
care utilization (White, 2002), nonadherence to medical

treatments (Annunziato et al., 2007), failure to establish
a connection with an adult medical provider (Tuchman,
Slap, & Britto, 2008), and continued care in the pediatric
setting by default (Blum et al., 1993). Consequences of
inadequate or inappropriate care due to poor transition
planning include onset of secondary disabilities
(Williams, 2009) and increased rates of hospitalization
(Gurvitz et al., 2007). On the other hand, a well-planned
transition has benefits as indicated by patient-reported sat-
isfaction with care, increase in self-management following
transfer, and improved empowerment (Tuchman et al.,
2008).
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To improve the transition process, a new clinical algo-
rithm was created (American Academy of Pediatrics et al.,
2011) and a related “toolkit” (www.gottransition.org) has
been disseminated. Both the algorithm and toolkit empha-
size the importance of tracking transition readiness.
A review of the literature indicates that transition readiness
is best defined as indicators that the AYA and their medical
support system (family and medical providers) can begin,
continue, and finish the transition process through the
discrete event of transfer (Betz & Telfair, 2007; Schwartz
et al., 2013; Telfair, Alexander, Loosier, Alleman-Velez, &
Simmons, 2004). It involves multiple components, is mea-
surable, and is potentially modifiable before transfer
(Schwartz, Tuchman, Hobbie, & Ginsberg, 2011). Thus,
it is critical to track and promote transition readiness
among AYA patients to prepare them to successfully
engage in adult medical care. Supports or interventions
can be put into place to improve transition readiness, re-
ferred to as transition planning (Schwartz et al., 2011).

Despite the clinical algorithm and toolkit intended to
enhance the transition process, there is little consensus on
the essential components of transition readiness and prog-
ress in developing evidence-based assessments for tracking
transition readiness has been slow. Extant research has
focused on age, skills, and knowledge as components of
transition readiness without exploration of broader social-
ecological associates such as relationships, socioeconomic
factors, and psychosocial factors related to multiple stake-
holders in the process (Betz, 2000; Cappelli, MacDonald,
& McGrath, 1989). Advancing measurement of transition
readiness is essential to better understand intervention
targets to enhance the likelihood of engagement in the
adult health care system following transfer (Schwartz
et al., 2011, 2013). Specifically, evidence-based transition
readiness assessments are important for both clinical and
research purposes for tracking progress of readiness over
time, identifying targets of intervention, assessing out-
comes of intervention, and allowing comparisons of
transition readiness across cohorts and clinics (Schwartz
et al, 2011, 2013).

While many transition readiness measures have been
developed, most are new, not widely used, and have not
been well tested. Furthermore, while other reviews of tran-
sition-related measures have recently been published, they
have not included clear recommendations for further mea-
surement testing and development (Stinson et al., 2013;
Zhang, Ho, & Kennedy, 2014). Thus, the current article
provides a systematic review of published measures of tran-
sition readiness for AYA with chronic physical health con-
ditions to provide clinicians and researchers guidance on
choosing and developing transition readiness measures for
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their population of interest. Strengths of this systematic
review include strict inclusion criteria of published self-de-
scribed transition readiness measures with evaluable data;
descriptions of all the measures, including theoretical back-
ground and psychometrics; guidance on choosing mea-
sures; and recommendations for future research in
transition readiness measure development. Specifically,
the goals of this review are to (1) review existing published
measures of transition readiness with psychometric data;
(2) classify measures using American Psychological
Association Division 54 FEvidence-Based Assessment
(EBA) Task Force criteria (Cohen et al., 2008) and
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Moher, Liberati,
Tetzlaff, & Altman, 2009); (3) evaluate strengths and
weaknesses of the measures; and (4) make recommenda-
tions for future research and measurement development
for transition readiness.

Method
Procedure

Multiple academic databases (PsycInfo, Medline, Health
and Psychosocial Instruments, Scopus, Google Scholar)
and a general online search engine (Google) were searched
to identify transition readiness measures during the follow-
ing: March 2011 (author KMW), and August 2011,
December 2011, April 2012, January 2013, June 2013,
and December 2013 (author LDB). Ongoing searches
were conducted to assure the most comprehensive and
current review before submitting for publication.
Combinations of the following terms were used in
searches: adolescent, young adult, pediatric, youth, chronic
illness, condition; adult care, health care transition, medical
transition, transition readiness, transfer; and measure, ques-
tionnaire, survey, checklist, assessment, inventory, and tool.
Reference lists were checked for additional measures. A
search for additional references citing the original source
references of the measures in the review, using the cited
reference function of Web of Science, was also conducted
(author LCD). Some authors of measures that met inclu-
sion criteria were contacted for additional information.

A measure met inclusion criteria if it (1) was self-
described as a measure of transition readiness, (2) per-
tained to chronic physical health condition(s), (3) was
administered in English, (4) was published in a peer-
reviewed journal, and (5) presented psychometrics. The
following were excluded: unpublished measures, lists of
general guidelines, open-ended worksheets, measures
specifically targeting mental health or developmental disor-
ders, measures that used a single item to assess transition
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readiness, measures not self-identified as assessing transi-
tion readiness, and measures that did not measure a co-
herent transition readiness construct either based on a
proposed theoretical framework or empirical evidence
(e.g., studies measuring associates of transition readiness
or measures of single item domains were excluded). Also,
measures were not included if authors did not explicitly
report indices of reliability or validity (e.g., there was no
claim of psychometrics reported in the article). Of those
papers with reported psychometrics, there may have been
other indices of validity (e.g., expert review, expected cor-
relates) that authors did not refer to as validity, but were
included here as indicators of validity to provide as much
supporting information to readers. Both generic (intended
to be generalizable across conditions) and condition-
specific measures were included, as both have potential
merit when choosing or developing a transition readiness
measure. Generic measures can be used with heteroge-
neous populations. Disease specific measures may be
more sensitive to factors specific to a certain population.

Identified measures that were published in peer-
reviewed journals were screened for inclusion/exclusion
criteria in team meetings. Resulting measures were catego-
rized as generic or condition-specific, as defined by mea-
sure authors, and reviewed for methods of development,
theoretical underpinnings, intended respondent, measure
format (number of items, response options, scoring, time
to complete), content area or subdomains, sample size and
characteristics (age, race/ethnicity, health conditions), lo-
cation of recruitment, response rate, and psychometric
data reported by authors. Measures were classified
according to EBA criteria as “‘well-established” (at least
two investigators or research groups have published peer-
reviewed articles using the measure, measure or manual
presented or available on request, good psychometric prop-
erties presented in detail), “‘approaching well-established”
(published in at least two articles—regardless of author,
sufficient information for evaluation and replication pre-
sented, moderate psychometric statistics presented or de-
scribed in vague terms), or ‘‘promising assessment’
(published at least once in a peer-reviewed article, suffi-
cient information for evaluation and replication presented,
moderate or vague psychometrics presented) (see Cohen
et al., 2008 for full details). The review process followed
PRISMA guidelines (Moher et al., 2009; Table D). All avail-
able data and reported characteristics of the measures were
presented.

Review and Description of Measures

Overall, 56 measures were identified—24 published in
peer-reviewed journals and 32 identified online or through

unpublished abstracts (Figure 1). None of the online mea-
sures met inclusion criteria due to lacking published data.
Of the published measures, 14 were not included because
they were not identified by authors as a measure of tran-
sition readiness (n=7), were not tested for psychometric
properties (n = 8), and/or did not pertain to patients with a
chronic physical health condition (n=2). Psychometric
data are available for 10 measures that are reviewed here:
4 are generic and 6 are condition-specific. See Figure 1 for
a PRISMA flow diagram of measures identified, screened
for eligibility, and number included and excluded. Table I
(generic) and Table II (condition-specific) summarize data
for each measure, listed alphabetically. The tables include
references of publications on the measure and all available
psychometric data. More detail on generic and condition-
specific measures is provided below, including information
on stated purpose, measure development, theoretical un-
derpinnings, subscales, scoring, and findings related to cor-
relates. Descriptions of measures are dependent on
available published information about measures.

Generic Measures

Seven generic measures were published in peer-reviewed
journals, and psychometric data were provided on four.
All four reported data on internal consistency [Healthy
and Ready to Work (HRTW), Self-Management Skills
Assessment  Guide (SMSAG), Transition Readiness
Assessment Questionnaire (TRAQ), TRXANSITION Scale
(TRXANSITION)]. The TRAQ conducted factor analysis to
identify subscales. Content validity for three of the four
measures (HRTW, TRAQ, and TRXANSITION) were sup-
ported by feedback of experts, patients, parents, and/or
providers. Only the TRAQ and TRAXNSITION measures
reported data on construct validity. All four measures
met EBA criteria for classification as a ‘‘promising
assessment.”

California HRTW Transition Assessment Tool

The HRTW Tool is a comprehensive measure of overall
transition readiness, broadly defined, that includes a
subset of items on health care self-care for measuring tran-
sition to adult care (Betz, 1998, 2000; Betz, Redcay, &
Tan, 2003). These items assess patients’ knowledge and
skills for disease self-management with 14 domains as-
sessed (e.g., knowledge of condition, communication,
transportation use). Relevant knowledge and skills were
determined through a literature review. Item development
of the broader measure was based on developmental
(Erickson, 1963; Piaget & Inhelder, 1969) and self-care
(Orem, 1995) theoretical frameworks. The percent of
each coded response (yes, no, with assistance, NA) is
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Records identified through database
and online searches (n = 50)
-Generic (n = 30)
-Condition-specific (n = 20)

Additional records identified
through other sources (e.g., contact
with authors, checking reference
lists of other papers) (n = 19)
-Generic (n = 12)
-Condition-specific (n = 7)

(n=56)
-Generic (n = 35)

Records after duplicates removed

-Condition-specific (n = 21)

journal (n = 56)

Measures screened: Whether or not
published in a peer-reviewed

Excluded: No peer-reviewed
publication (n = 32)

Full-text articles assessed for
eligibility (n = 24)

-Generic (n=7)
-Condition-specific (n = 17)

Full-text articles excluded (n = 14)

-Published, but not defined by authors
as a transition readiness measure (n
=7)

-Published, but no psychometrics
reported (n = 6)

-Published, but for mental illness and/or
intellectual disability (n= 1)

synthesis (n = 10)
-Generic (n =4)
-Condition-specific (n = 6)

Studies included in qualitative

Figure 1. PRISMA flow chart.

calculated to understand the patient’s disease knowledge
and skills. Internal consistency was low for many domains,
presumably because of restricted range of responses and
low sample size (Betz et al., 2003). Youth with cancer had
more self-care health care skills than youth with develop-
mental disability (Betz et al., 2003). This measure has been
adapted and shortened (15 items) for use in chronic rheu-
matic disease (Lawson et al., 2011).

The Self-Management Skills Assessment Guide

The SMSAG (Williams et al., 2010) was developed to assess
health care self-management said to be a proxy for transi-
tion readiness among youth based on literature review and
extant measures. Items of existing transition readiness
assessments were selected to assess a wide range of self-
management skills and were adapted to be relevant for all
chronic health conditions and to fit on a consistent re-
sponse scale. Responses are averaged to create a Medical
Self-Management total score. There were no group differ-
ences by age, gender, minority status, or parent education.
The sample recruited from the transition clinic had higher

scores than those from the neurology clinic. Parent-rated
independence was related to parent and youth scores.

Transition Readiness Assessment Questionnaire 4.1

The TRAQ (Sawicki et al., 2011) was developed to measure
mastery of disease self-management skills. It was derived
from a pool of items from nine existing nonvalidated clin-
ical tools and informed by content validity ratings and
feedback from experts and AYA patients. TRAQ response
options are based on the Stages of Change Model
(Prochaska & DeClemente, 1986). Two domains were
identified through principal component exploratory factor
analysis (Skills for Self-Management and Skills for Self-
Advocacy) and domain scores are computed by averaging
items. The scales have high internal consistency. Older age
and absence of cognitive or mental health impairment
related to higher scores on both domains. Female patients
scored higher on self-advocacy. There were no differences
by race/ethnicity. This measure has undergone more test-
ing than most transition readiness measures and evidences
good validity and reliability, but its focus is limited to skills.
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Authors have also developed a shorter 20-item version
(Wood, Sawicki, Reiss, & Livingood, 2012), which is cur-
rently under review for publication (Sawicki, personal
communication).

The UNC TRXANSITION Scale

The TRxANSITION (Ferris et al., 2012) measures 10
domains of transition readiness: Type of Illness,
Rx = medications, Adherence, Nutrition, Self-management,
Informed reproduction, Trade/school, Insurance, Ongoing
support, and New health providers. Development of items
was rooted in theoretical models of learning and self-deter-
mination (Committee on Developments in the Science of
Learning, 2000; Ryan & Deci, 2000), and informed by
existing literature, and qualitative data collection with ex-
perts and patients. A total score of transition readiness and
domain scores are computed based on clinician ratings of
patient responses. Transition readiness was related to age.

Condition-Specific Measures

Twenty-one condition-specific measures [cystic fibrosis
(n=4), liver transplant (n =3), sickle cell disease (n=2),
HIV/AIDS (n=3), spina bifida (n =1), kidney transplant
(n=1), childhood cancer survivor (n =2), metabolic con-
ditions (n=1), chronic rheumatic disease (n=1), and
mental health/intellectual disability (n=3)] were evalu-
ated, of which 15 were published and 6 met inclusion
criteria. The condition-specific measures reviewed here
were developed to assess disease-specific factors that can
affect transition readiness. Three of the six measures re-
ported reliability data with Cronbach’s alpha values for
internal consistency [Readiness Questionnaire (RQ),
Readiness for Transition Questionnaire (RTQ), Transition
Readiness Survey (TRS)]. The TRS was the only condition-
specific measure to conduct a factor analysis (Fredericks
et al., 2010). Three measures received feedback from ex-
perts via Delphi reviews [Sickle Cell Transfer Questionnaire
(SCTQ)] or content validity ratings [Cystic Fibrosis Health
Care Transition Readiness Scale (CFHCTRS), RQ]. Two
reported data on convergent and construct validity via cor-
relations with theoretically related constructs [RTQ,
Transition Readiness Questionnaire (TRQ)]. All six mea-
sures met EBA criteria for ‘““promising assessment.”

Cystic Fibrosis Health Care Transition Readiness Scale

The CFHCTIRS (Dudman, Rapley, & Wilson, 2011)
assesses adolescents’ health knowledge and self-manage-
ment skills. Item development was informed by self-
efficacy theory (Bandura, 2006) and the trans-theoretical
model (Zimmerman, Olsen, & Bosworth, 2000), interviews
with patients (n=2) and parents (h=4), and extant

>

literature. The items are worded as “T can...” to elicit
ratings of self-efficacy, with some items requiring reverse
scoring to reflect higher scores for patients with greater self-
efficacy. Experts provided content validity ratings on items,
resulting in omission of nine items lacking content validity.
Subsequent data collection and factor analysis is planned

(Dudman et al., 2011).

Readiness Questionnaire

The RQ (Cappelli et al., 1989) assesses the knowledge and
readiness of adolescents with cystic fibrosis to transfer to
adult care. Interviews with pediatric and adult caregivers
and pediatric and adult patients with cystic fibrosis in-
formed item development. The questions assess disease-
specific and generic transition knowledge and skills. An
extensive scoring protocol is described in the manuscript
to determine the total score and two subscales (Knowledge
and Behavior). A single item to rate overall transition read-
iness is scored by a caregiver. Discriminate analysis based
on the two groups of able to and not able to cope with
transition showed that the behavioral subscore correctly
classified 80.5% of subjects compared with 69.4% by
knowledge, 77.7% by total score, and 44% by age.

Readiness for Transition Questionnaire

The RTQ (Gilleland, Amaral, Mee, & Blount, 2012) is de-
signed to measure transition readiness, health management
behavior, and family involvement in health care. The RTQ
was originally developed for kidney transplant recipients
via a review of literature on transition, existing transition
measures, adolescent medicine policy, and position
papers, and was later adapted for pediatric cancer survivors
(Gilleland et al., 2013). The measure comprises three
subscales: Overall Transition Readiness, Adolescent
Responsibility, and Parental Involvement. Scores are
yielded for Overall Transition Readiness (2 items) and in-
dividual subscales. Higher adolescent responsibility and
knowledge were related to higher transition readiness.

Transition Readiness Questionnaire

This questionnaire was developed to assess transition read-
iness and inform targets of intervention for patients with
HIV in advance of forced transfer of care when the pediatric
clinic at the National Institutes of Health (NIH) closed
(Wiener, Zobel, Battles, & Ryder, 2007). Many were
being transferred to an adult provider in the community.
The measure, informed by a literature review on barriers to
transition, yields a Global Readiness score that comprises
items about other provider, insurance/financial concerns,
transportation to appointments, pharmacy, disease knowl-
edge, having a social worker or other assistance. The
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measure was administered by phone to parents (of patients
<18 years old) and patients (>18 years old) before and
after (M =6.8 months) targeted intervention to enhance
transition readiness. Transition readiness scores were sig-
nificantly higher at T2 compared with T1. Transition read-
iness at T1 was negatively related to anxiety and less years
spent in the NIH clinic, but was not related to disease
severity. Lack of confidence in the new provider was neg-
atively related to transition readiness at both time points.
The scoring of the measure is conducted by the clinician.

Transition Readiness Survey: Adolescent/Young Adult
and Parent

The Transition Readiness Survey: Adolescent/Young Adult
and Parent (TRS: A/YA) (Fredericks et al., 2010) was de-
signed to screen transition readiness skills in pediatric liver
transplant recipients in a clinical setting and was based on
literature reviews and clinical observations. The measure is
composed of four subscales identified through factor analy-
sis: Demonstrated Skills, Self-Management, Psychosocial
Adjustment, and Perceived Regimen Knowledge. Parents pro-
vide their perception of their child’s skills and their own
regimen knowledge (TRS: P). Higher scores indicate greater
skills, knowledge, and adjustment. Fredericks and colleagues
(2010) describe the scoring protocol for both versions, which
includes percentage correct. Age was associated with most
transition readiness indices and parent knowledge was asso-
ciated with better clinic attendance. However, there were no
associations between transition readiness and health out-
comes or adherence with the exception of higher self-man-
agement scores being related to lower medication adherence.
Internal consistency of total scores and subscales was good
with the exception of parent reported regimen knowledge.
The first author reports that this measure is currently being
revised to reduce the number of overall items (Fredericks,
personal communication).

Sickle Cell Transfer Questionnaire

The SCTQ (Telfair et al., 2004; Telfair, Myers, & Drezner,
1994) was developed for AYA with sickle cell disease via
interviews, extant measure review, and Delphi reviews.
Item scoring varies by subscale and is available from the
authors (Telfair, personal communication). The SCTQ is
unique in that it identifies specific concerns about transi-
tion, including difficulty terminating relationships with med-
ical providers, concerns about adult medical providers,
emotions surrounding transition, and anxiety about being
responsible for their own care. Transition readiness was re-
lated to older age, less severe sickle cell disease genotype,
and college education (Telfair et al., 1994). This measure has
been adapted for use in cystic fibrosis (Westwood, Henley,
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& Willcox, 1999). The Concerns and Emotions section has
been used for pre/post engagement assessment in a pilot
transition program for adolescents with sickle cell disease
(Smith, Lewis, Whitworth, Gold, & Thornburg, 2011). The
intervention had some effect on concerns and emotions, but
within subjects changes were not examined for significance.

Discussion

The large number of unpublished tools and increasing
number of published transition readiness measures, a spe-
cial issue in this Journal (‘‘Health care Transition,” 2011,
volume 36, number 2) dedicated to transition, and other
recent reviews of measures related to transition (Stinson
etal., 2013; Zhang et al., 2014) are indicative of increasing
recognition of the need to study and measure readiness to
transition to adult care for youth with chronic health con-
ditions. Ten measures met criteria for this review and also
met EBA criteria for “‘promising assessment.”” The promis-
ing measures serve as a valuable starting point from which
to refine current and inform future measures of transition
readiness.

A handful of the measures were informed by theory
(TRAQ, HRTW, CFHCTRS), representing diverse fields
(e.g., developmental psychology, health psychology) and
yielding different perspectives on transition, which
strengthens our understanding of this complex process.
Mixed methods participatory approaches to measure devel-
opment were also strengths of several measures in this
review drawing from patients, providers, and expert input
(TRAQ, TRXANSITION, CFHCTRS, RQ, RTQ, SCTQ, TRS).
By considering patient and family perspectives in addition
to clinical expertise, using a participatory approach in-
creases the likelihood of clinical acceptability of the mea-
sure and likelihood that the measure will identify clinically
valid targets of intervention (Spring, 2007). Ethnic and
racial diversity of original samples was also a strength of
several measures (HRTW, RTQ, TRAQ, TRQ).

Validity data varied. At minimum, some studies pre-
sented evidence of content validity (TRAQ, TRXANSITION,
SCTQ). Most presented promising findings with samples of
patients and/or parents supporting known groups validity
(HRTW, SMSAG, TRAQ, TRS, SCTQ) or convergent valid-
ity (SMSAG, TRXANSITION, RTQ, TRQ). Findings revealed
that transition readiness was related to variables such as
older age, less severe disease or condition, participation in
a transition clinic, lower anxiety, and higher confidence in
adult providers. Additionally, The TRAQ and TRS were
factor analyzed, yielding strong subscales with the excep-
tion of one on the TRS.
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Despite promising data on the measures, it is impor-
tant to consider some limitations and characteristics of the
measures. Most were developed for use with specific clin-
ical populations to serve a clinical need (e.g., as a screener
or a tool to plan forced transfers of care). As such, most
were not intended to launch a program of research on
measurement development and validation. In fact, al-
though some measures presented data supporting the va-
lidity of the measure, many authors did not present it as
such and no measures were tested in more than one study,
thus limiting some measures’ ability to reach “‘approaching
well-established assessment” criteria. Also, despite the fact
that all met criteria for “‘promising assessment,” the
amount of psychometric data varied greatly. Few measures
presented reliability statistics or factor analysis, fewer pro-
vided data on content validity, and no measures were
tested for predictive validity. Thus, understanding the re-
lationship between current measures and patient outcomes
after transfer of care is lacking. Reliability of some generic
measures was also limited by using samples of patients
with various health conditions and presenting psychomet-
rics for the entire sample, though reliability and validity
may have differed across groups (e.g., HRTW Transition
Assessment Tool, TRAQ). The samples were also limited
to convenience samples, many of which were noted to be
attending a transition clinic (e.g., Self-management Skills
Assessment, TRAQ, RTQ, TRQ). Thus, the samples seem to
be biased toward those already engaged in care and, in
many instances, transition focused care. There is a lack
of effort to validate transition readiness measures on pa-
tients who presumably need the most help transitioning—
those who are not seen in clinic.

Additionally, there remains a lack of consistency and
cohesion with regards to the construct of transition readi-
ness. Knowledge and skills/self-management were each in-
cluded in at least 60% of the measures suggesting that
these are key components of transition readiness.
However, these content areas neglect the broader psycho-
social context of transition and theoretically are not suffi-
cient for ensuring optimal outcomes after transfer
(Bandura, 2005; Schwartz et al., 2013). Few have subscales
exploring emotional and psychological aspects of transition
(e.g., TRS, SCTQ) or other potential aspects such as moti-
vation for or goals of transition, or relationships among
patients, parents, and/or providers. Some also have the op-
tion to create a total score (e.g., SMSAG, TRXANSITION,
RQ, TRQ), while most have individual subscales represent-
ing different aspects of transition readiness. The role of
parents and providers in transition readiness conceptual
models and measurement is also unclear as the perspec-
tives of parents and providers are absent in most measures.

Some measures allow for the parent to provide proxy
report, while a few have parent report items reflecting the
parent’s knowledge or skills (e.g., RTQ, TRS).

The current review also has some limitations that must
be considered. The measures may have undergone further
testing, but such research is yet to be disseminated.
Inclusion criteria was also restricted to those measures
that were defined by the authors as measuring transition
readiness. Because of the lack of cohesion and theory re-
lated to transition readiness, this distinction is somewhat
arbitrary and may have resulted in the omission of relevant
measures that were not defined by authors as transition
readiness. We did this to set limits on a potentially exhaus-
tive list of measures that address components theoretically
important for transition (e.g., self-care, adherence, disease
management, transfer of responsibility, attitudes).
However, the substantial overlap between transition read-
iness measures and other measures and the ‘‘arbitrariness”
by which some measures are labeled transition readiness
indicates the need for better definitions and theoretical
frameworks to define transition readiness. Also, we could
not always rely on the authors of the measures to clearly
define validity data. Given the newness of the field and lack
of evidence-based measures, we erred on the side of pre-
senting all supportive data. Additional limitations of the
inclusion criteria are the omission of measures that may
be used clinically, but are not published, and measures
developed in other languages. The review did, however,
include two measures from Canada (SMSAG and RQ)
and one from Australia (CFHCTRS).

In addition, while all of the measures in the current
review were rated promising according to the EBA criteria,
there was variation in the level of development and avail-
able psychometric data among the measures. For example,
the TRAQ has more validity data than other measures, but
could not receive a higher rating than “‘promising” because
it has not yet been published and tested in another sample.
Similarly, the CFHCTRS met criteria for “‘promising” be-
cause it included content validity ratings despite no psy-
chometric data in a patient sample. Thus, there is a lack of
sensitivity of this scale for a field with new measures, many
of which are still in development.

This review revealed some important considerations
when choosing a transition readiness measure. There is
no best one-size-fits-all measure, although the TRAQ and
TRxANSITION both are promising generic measures with a
variety of supporting data. The TRAQ focuses on disease
management skills, which may be limiting for some and
fine for others. Its basis in the Stages of Change may lend
itself to more readily identify targets of intervention to
maintenance.  The

move toward action and
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TRXANSITION may have appealed to some, as it covers
more content, including other issues related to transition
to adulthood. It also assesses patient knowledge relative to
medical records—a potential advantage—but also adds ad-
ministrator burden in that it requires ratings by a clinician
or investigator. Both measures are relatively brief. The other
generic measures, the HRTW and the Self-Management
Assessment, have less psychometric support but are bene-
ficial in that they have both patient and parent forms. The
HRTW also covers a wide range of topics, although it is also
lengthy at 72 items. It is also important to recognize that
the development of disease-specific measures suggests that
there are aspects of transition readiness unique to certain
conditions that cannot be captured in generic measures. In
sum, specific considerations for choosing the right measure
include generic or disease specific, content, psychometrics,
measure length (range of 21-72 items), self-report or cli-
nician ratings and scoring (e.g., measures requiring subjec-
tive rating or comparison of patient report of knowledge
with medical records), and availability of parent version to
report their perspectives or to serve as a proxy reporter for
child.

Despite 10 available transition readiness measures, re-
sults from this review highlight the need for further testing
of existing measures and development of new measures to
establish evidence-based and empirically tested tools.
Relative to other areas of assessment in pediatric psychol-
ogy (Holmbeck et al., 2008; Palermo et al., 2008), AYA
transition is still in the early stages of development. We
are unaware of any new measures being developed with the
exception of the Transition Readiness Inventory (TRI) for
AYA survivors of childhood cancer (Schwartz et al., 2014).
The development of the TRI is following NIH PROMIS
(Patient Reported Outcomes Measurement Information
System) guidelines. PROMIS methods (e.g., literature
review, item binning and winnowing, item development,
stakeholder input, item testing, mixed methods data col-
lection) are a gold standard set by NIH for developing pa-
tient-reported outcomes and apply to the development of
transition readiness measures (Forrest et al., 2012). We
encourage the inclusion of PROMIS methods for future
measurement development and also offer the following
specific recommendations and considerations related to
further validation of existing measures and new measure
development in this burgeoning field:

a) Test for psychometric properties with appropriate
sample sizes. Although some measures report more
psychometrics than others, further assessment of reli-
ability and validity is imperative. Sample sizes should
be optimal for testing internal consistency of individual
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subscales, factor analysis, and multivariate models.
Assessing predictive validity using longitudinal designs
(Colver et al., 2013) is also critical, as it is unknown if
transition readiness measures predict optimal out-
comes. Markers of disease status (e.g., CD4 cell count
in patients with HIV, hemoglobin A, in patient with
diabetes) indicating stable disease, health care utiliza-
tion, including engagement in adult health care and
acute care, patient and caregiver satisfaction with the
transition process and transfer of care, and patient
emotional well-being and quality of life are all potential
outcomes (Colver et al., 2013; Holmes-Walker,
Llewellyn, & Farrell, 2007; Reid et al., 2004). For guide-
lines on assessing psychometrics, refer to Holmbeck
and Devine (2010).

b) Test measures with diverse and nonconvenience sam-
ples. It is important that researchers include diverse
samples when further testing existing measures and cre-
ating new ones to enhance the generalizability and va-
lidity of measures. For generic measures, this ideally
includes heterogenous samples with regards to condi-
tions and examining reliability and validity within di-
agnostic groups and across groups. For all measures, a
balance of race/ethnicity, income, gender, condition se-
verity, age (ideally starting in early to mid adolescence),
and engagement in care (recruiting those less engaged
in care and not solely relying on convenience samples
in clinic) is ideal. It is especially important to under-
stand whether transition readiness measures are differ-
entially relevant to patient populations from different
cultural backgrounds.

¢) Ground measures in theory. It is important that new
measures, or ones that identify and adapt items from
other measures, are grounded in theory. This is impor-
tant for both supporting the validity of new measures
and informing the constructs assessed. Although many
clinical models of transition rely on age as an indicator
for timing of transfer, and current measures focus
heavily on knowledge and skills, the actual components
related to transition readiness could be exhaustive when
considering issues such as medical, interpersonal, and
motivational factors. A theoretical model can provide a
framework for the measure and the components to be
assessed. For example, social ecological models such as
the recently validated SMART (Social-ecological Model
of AYA Readiness to Transition; Schwartz et al., 2013)
may offer an overarching framework given the many
demographic, environmental, and social complexities
surrounding transition (Hamdani, Jetha, & Norman,
2011; Schwartz et al., 2011; Telfair & DeBaun, 2012).

d) Involve multiple stakeholder perspectives in measure
development and assessment. Research and consensus
statements emphasize the importance of collaboration
between medical teams, parents, and patients for suc-
cessful transition (American Academy of Pediatrics
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et al., 2011; Rosen, Blum, Britto, Sawyer, & Siegel,
2003; Van Staa, Jedeloo, van Meeteren, & Latour,
2011). Using various perspectives and expertise in the
development phase increases the measure’s likelihood
of acceptability and its clinical utility for guiding inter-
vention (Spring, 2007). In addition, assessing transition
readiness from multiple perspectives can promote col-
laboration between patients, parents, and providers,
and comparison across stakeholders to reveal discrep-
ancies in pertinent variables such as knowledge and
goals. Such discrepancies may be important interven-
tion targets.

e) Examine strengths and weaknesses of generic versus
condition-specific measures. The clinical utility of ge-
neric versus condition-specific measures needs further
assessment. Although there is value to having measures
that transcend diagnoses, factors related to successful
transition may vary by diagnosis (American Academy
of Pediatrics et al., 2011). Generic measures may be
more useful for clinical practice in primary care or a
heterogenous disease population. Generic measures can
address many cross-cutting concerns about AYA tran-
sition (e.g., emotional maturity, concerns about the
adult health care system), but they may miss elements
of disease management and knowledge of specific con-
ditions. Generic measures may be strengthened
through the addition of disease-specific modules.
Furthermore, the adaptability of current disease-
specific measures to other diseases should be tested
(Gilleland et al., 2013).

f) Assess the ability to inform targets of intervention
and respond to interventions. Transition readiness
measures should inform viable targets of intervention
to increase transition readiness over time and prepare
for transfer (Schwartz et al., 2011). As part of this re-
search, identifying and testing indicators of successful
transition are critical to advancing this field and in-
forming intervention development. Thus, assessment
of transition readiness should lead to interventions
that result in higher transition readiness scores over
time. The ability of transition readiness measures to
demonstrate responsiveness to intervention needs fur-
ther attention, as well (Wiener et al., 2007).

This review is a testament to the growing interest in
studying and measuring transition readiness. Rigorous
methods should be used to further test current and de-
velop new measures to facilitate transition planning of
AYA from pediatric to adult-focused care. Such measures
are called for by medical colleagues (American Academy
of Pediatrics et al., 2011) and are needed to track progress
of transition readiness and inform targets of intervention
that can ultimately facilitate a successful transfer of care
(Schwartz et al., 2011). Pediatric psychologists are well

positioned and trained to contribute to this growing
body of measures.
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