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Abstract

Background: Current evidence suggests that many adolescents with juvenile idiopathic arthritis (JIA) do not
successfully transfer to adult care, which can result in adverse health outcomes. Although a growing number of
clinical programs have been designed to support healthcare transition, there is a lack of psychometrically sound
instruments to evaluate their impact on development of transition-related knowledge and skills in youth with JIA.
The purpose of this study was to develop and validate RACER (Readiness for Adult Care in Rheumatology), a self-
administered instrument designed to measure stages of readiness for key transition-related skills in adolescents with
JIA.,

Methods: A phased approach was used to develop and evaluate the validity and reliability of RACER. Phase 1 A
was a consensus conference with 19 key stakeholders to inform instrument domains and items. Phase 1B
determined initial content validity using a sample of 30 adolescents with JIA and 15 clinical and research experts.
Finally, Phase 2 was a prospective cohort study with repeated measures to evaluate the internal consistency, test-
retest reliability, construct validity and responsiveness of the instrument within a sample of adolescents with JIA.

Results: In Phase 1 A, initial item generation yielded a total of 242 items across six domains from the consensus
conference, which was subsequently reduced to a 32-item instrument. Phase 1B established the content validity of
the instrument in adolescents with JIA. In the Phase 2 study, with a sample of 96 adolescents, the RACER
instrument exhibited good internal consistency in five of its six subscales (Cronbach’s a > 0.7), and strong test-retest
reliability between the first two administrations (ICC=0.83). It also showed robust convergent validity by highly
correlating with measures of self-management (SMSAG, rho =0.73) and transition (TRANSITION-Q, rho =0.76). The
RACER was not correlated with unrelated measures (discriminant validity; PedsQL, rho = 0.14). The RACER scores
increased significantly over time as expected, supporting measure responsiveness.
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Conclusions: The RACER is a reliable and valid instrument which is sensitive to change for assessing transition

readiness in adolescents with JIA.

Background

Juvenile idiopathic arthritis (JIA) is a common chronic
childhood illness that can negatively impact quality of
life [1, 2]. Disease management is complex and often re-
quires multiple therapies over long periods of time [3].
As patients move into adult-oriented healthcare systems,
adolescents are expected to take greater responsibility
for disease management as they assume increasing inde-
pendence and autonomy [4]. Successful health care tran-
sition requires that adolescents acquire skills in self-care,
healthcare decision-making, and self-advocacy that will
prepare them to take more responsibility for their health
and healthcare needs [5-7]. A study done by Hazel et al.
showed that many adolescents with JIA (up to 52 %) did
not successfully transfer to adult care. An unsuccessful
transition was defined as having not made initial contact
with the designated adult rheumatologist, ongoing follow
up in the first 2 years after transfer, and/or not demon-
strating the self-management skills that are necessary to
be successful in the adult health care setting [8—10]. Fail-
ure to transition to ongoing care of an adult rheuma-
tologist can result in significant future health
consequences such as joint damage, loss of function, and
increased hospitalizations [4, 11, 12]. As well, poorly
planned transition is associated with an increased risk of
treatment non-adherence, and with subsequent negative
consequences in terms of social, educational, and voca-
tional outcomes [3, 13, 14].

To address the challenges of transition, many pediatric
rheumatology centers have developed specialized pro-
grams that help adolescents develop transition-related
skills [15, 16]. National and international position state-
ments and policy documents outline the strong need to
evaluate the impact of transition programs [17, 18]. Des-
pite the increasing number of transition programs, there
is a lack of evidence of their effectiveness [19, 20]. The
lack of a valid and patient-centered instrument to assess
transition-related knowledge and skills in adolescents
with JIA is one factor in the difficulty in assessing transi-
tion program efficacy.

Our research group published a systematic review and
critical appraisal of existing transition readiness and
transfer satisfaction measures [19]. We identified seven
readiness and seven satisfaction measures for evaluating
rheumatology transition programs, none of which had
well established reliability and validity [19]. Most mea-
sures were developed ad-hoc by an investigator group
with minimal to no evidence of reliability and/or validity
based on Cohen’s criteria and the COnsensus-based

Standards for the selection of health status Measurement
INstruments (COSMIN) checklist [21, 22]. Furthermore,
most studies did not outline whether adolescents were
involved in the development and testing of these
patient-reported outcome measures.

For transition to adult-based care to be successful, it
is critical that adolescents are prepared to assume the in-
creasing responsibility of their health care. A valid and
reliable transition readiness measure provides the ability
for clinicians and researchers to: (1) track the progress
of adolescents throughout the transition process, (2) pin-
point the relative stage of ‘transition readiness’ for indi-
vidual patients in order to identify adolescents at-risk for
poor transition and tailor interventions accordingly, (3)
educate and inform pediatric and adult healthcare pro-
viders about the need for personalized intervention re-
lated to education and self-management skills training,
and (4) objectively compare the effectiveness of different
transition programs across populations.

To address this need, our research goals were to de-
velop and evaluate the RACER (Readiness for Adult
Care in Rheumatology), a self-administered instrument
designed to measure stages of readiness for key
transition-related skills. This research project was com-
pleted in several phases: In Phase 1 A, we aimed to
achieve consensus among experts in transition care and
rheumatology on key domains and items for a transition
readiness measure in adolescents with JIA. In phase 1B,
we aimed to determine initial content validity of the in-
strument in a sample of adolescents with JIA, clinicians,
and researchers. Finally, in Phase 2, we aimed to pro-
spectively evaluate the reliability and validity of the
RACER as well as its ease of use in a cohort of adoles-
cents with JIA aged 16 to 20 years followed for a 28
month period. Specifically, we evaluated the RACER for
internal consistency, test-retest reliability, construct val-
idity and responsiveness.

Methods

Phase 1 A: Consensus conference

In the fall of 2010, we conducted a two-day conference
to develop consensus among key stakeholders from
across North America regarding the domains and items
that should be included in the RACER. Clinical and re-
search experts in the fields of adolescent medicine,
pediatric and adult rheumatology, psychology, and
health measurement, as well as young adults with JIA
and parents of children with JIA participated.
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A voting process using the nominal group technique, a
structured meeting with round robin voting, was used to
facilitate consensus among experts [23]. Discussions
were used to resolve disagreements concerning defin-
ition and conceptualization of transition readiness, as
well as the domains, items, scaling, and wording of the
instrument. Domains and items that achieved consensus
(agreed to by 275% of participants) were included in
the initial RACER draft. The resulting instrument was
originally developed in English and then subsequently
translated into French. All subsequent phases of the
study were conducted concurrently with the English and
French versions.

Phase 1B: Initial content validation
A descriptive study design was used to determine com-
prehensiveness, relevance, and understanding of the
RACER. Clinicians and researchers with experience in
adolescent rheumatic medicine who were not part of the
consensus conference were invited to test the content
validity of the instrument. A purposive sample of Ado-
lescents (aged 12-18 years) and one of their parents
were recruited from Pediatric rheumatology clinics at
two major Canadian pediatric rheumatology centres.
Participants were asked to rate the relative importance
of each domain and item. They were also asked about
the clarity of the content, meaning, wording, and intelli-
gibility of items and whether they felt that there were
any missing domains, and / or items. The importance of
each domain and item to the process of health care tran-
sition was rated on a 5-point Likert scale ranging from 1
(‘not important’) to 5 (‘highly important’), and the con-
tent validity ratio (CVR) was computed [24]. The con-
tent validity ratio varies between one and negative one,
with a higher score indicating greater agreement among
the respondents on the necessity of an item. If more
than half of the respondents rated an item as being im-
portant, (average score of 4 or above), the content valid-
ity ratio was positive, the item was considered to be
relevant, and was included [24].

Phase 2: Validation

Participants

A prospective cohort study with repeated measures was
completed over a 28-month period to evaluate internal
consistency, test-retest reliability, construct validity and
responsiveness. A sample of English and French speak-
ing adolescents with JIA receiving standard care were re-
cruited from the active treatment populations of six
Canadian pediatric and adult tertiary care rheumatology
centers. Adolescents were eligible for study inclusion if
they were: aged 16-20 years, diagnosed with JIA and
were under care by a pediatric rheumatologist, able to
read and speak English or French, and willing to
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complete online self-report measures. Adolescents were
not eligible if they had moderate to severe cognitive im-
pairments or major psychiatric co-morbid illnesses that
precluded them from completing the online self-report
measures, as determined per their healthcare provider.

Sample size

Our recruitment goal was 84 English-speaking and 84
French-speaking adolescents. The calculation assumed
80 % power to detect differences of 0.2 between two ICC
coefficients assuming type I error of 0.05 and moderate
reliability to evaluate test-retest reliability. For construct
validity testing, this sample size would achieve 80 %
power to detect difference of 0.225 in Pearson’s correl-
ation coefficient assuming type I error of 0.05 and null
Pearson’s correlation coefficient of 0.50. Finally, to evalu-
ate responsiveness this sample size would achieve 80 %
power to detect small effect size of 0.33 or larger assum-
ing type I error of 0.05 and modest with-in subject cor-
relation of 0.5.

Procedure

The RACER questionnaire was completed at five time
points over 18 months (baseline, 2 weeks, 6, 12, and 18
months post baseline visits, referred to as T1 through
T5 respectively). Additional data collected at baseline in-
cluded: patient demographics, disease characteristics,
self-management skills, and health related quality of life.
JIA diagnosis was obtained from the patient chart using
the ILAR classification criteria [25]. A baseline global
score of JIA disease severity was obtained from the phys-
ician, with scores ranging from 0 to 10 and higher scores
indicating greater disease severity [26]. All measures
were completed online by participants using Research
Electronic Data Capture (REDCap). Participants were
sent the electronic measures directly, with no clinician
or family involvement in asking or answering the
questions.

Measures

RACER

The 32-item RACER self-report instrument is designed
to measure stages of readiness for key transition-related
skills, and is organized into the following domains: Gen-
eral Knowledge (8 items), Knowledge About Medications
(3 items), Planning For Adult Life (5 items), Managing
Your Health Condition (6 items), Standing Up For Your-
self (6-items), and Knowing How to Get Around the
Healthcare System (4-items). The Knowledge domain re-
sponses were “yes”/”no”, with a “not applicable” option
for Medication Knowledge questions. All other domain
responses used a four-point Likert scale ranging from “I
do not know how but I want to learn” to “I always do
this when I need to”. A summative sub-score was
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calculated for each individual domain and then rescaled
to range from O to 100. The equally weighted average
across each domain was then calculated to create a total
score (0-100). Respondents who indicated “not applic-
able” for the medication subscale, had their average
score calculated out of 5 domains, whereas the scores
for those respondents who were on medication were cal-
culated out of 6 domains. Higher scores indicate greater
transition readiness. The subsequent three measures
were used to evaluate RACER construct validity.

Self-Management Skills Assessment Guide (SMSAG)

The SMSAG is a 21-item validated questionnaire that
assesses patient awareness of their health condition and
ability to make decisions relevant to their healthcare
needs [27]. All items are rated on a five-point Likert
scale as follows: 1=strongly disagree, 2 = disagree, 3 =
neither disagree or agree, 4 =agree, 5 =strongly agree.
Total score was calculated as a mean of all item re-
sponses, with a maximum value of 105.

TRANSITION-Q

The TRANSITION-Q 14-item scale is a generic scale
that measures self-management skills in health and
healthcare in adolescents (aged 12-18 vyears) with
chronic health conditions [28]. The total scale score was
used, ranging from 0 (poor self-management) to 28 (ex-
cellent self-management).

PedsQL 3.0 arthritis module

The PedsQL has 22 items and evaluates the severity of
perceived problems with disease symptoms, daily activity
limitations, treatments, worry/anxiety, and communica-
tion [29]. The total scale score was used for analyses,
which ranges from 0 (poorest quality of life) to 100 (ex-
cellent quality of life).

Data analysis

Data were analyzed using R version 3.4.2. Descriptive
statistics were used to describe the cohort at baseline.
Rates of accrual, dropout, compliance, and missing data
were calculated. Demographic characteristics and base-
line test scores were compared between participants that
were lost to follow-up and those that completed the
study.

The following psychometric properties of the RACE
R were assessed. Cronbach alpha was used to measure
internal consistency for each domain. Alpha values of
0.70-0.95 were used as a cut off to indicate adequate
internal consistency [30]. We then examined the rela-
tionship of each of the items with their respective do-
main score using a Pearson correlation, hypothesizing
that each item would have a moderate to high correl-
ation coefficient (rho >0.3). The Shrout and Fleiss
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ICC [31] and 95 % confidence intervals were used to
measure test-retest reliability between the first two
administrations of the RACER (Baseline and 2-weeks).
We used a cut-off of 0.8 or greater to demonstrate
strong test-retest reliability. We hypothesized a 95 %
confidence interval width of 0.40 around ICCs in the
range of 0.75. Pearson’s correlation coefficients (rho)
and their 95% confidence intervals were used to
measure construct validity by comparing baseline
RACER scores to SMSAG, TRANSITION-Q and
PedsQL scores. It was hypothesized that the SMSAG
and TRANSITION-Q would be highly correlated to
the RACER scores (rho >0.75), indicating evidence of
convergent validity. Furthermore, we expected to ob-
serve a low correlation (rho < 0.25) between the RACE
R and the PedsQL, indicating evidence of divergent
validity. The responsiveness of the RACER to changes
in transition readiness was evaluated using the stan-
dardized response means (SRMs): [SRM = absolute
mean (test2 —testl)/SDdiff]. The SRM was hypothe-
sized to be low (<0.5) from T2-T4 and moderate
(0.5-0.75) from TI1-T5 [32]. Linear mixed models
with participant as the random factor, and time as
the fixed factor, were also used to evaluate the re-
sponsiveness of the RACER to change over time. Beta
coefficients with standard error, 95% confidence
interval, and corresponding p-values were used to
evaluate the change in subscale scores at the various
study time points.

Results

Phase 1 A: Consensus conference

A total of 19 clinical and research experts, two young
adults with JIA, and one parent of a child with JIA
participated in the consensus conference. Six domains
were generated: (1) General Knowledge; (2) Medica-
tion Knowledge; (3) Planning for Adult Life; (4) Man-
aging your Health Condition; (5) Standing Up for
Yourself; and (6) Knowing How to Get Around the
Healthcare System. A total of 242 items were gener-
ated across domains and were subsequently reduced
to 32 key items.

Phase 1B: Content validation

A sample of 15 clinical and research experts partici-
pated in content validation along with 30 adolescents
with JIA. Adolescents were 60% English speaking
(n=18), 73% female (n=22) and had an average age
of 14.5 (SD =1.7) years. Based upon the content valid-
ity ratios and respondent feedback, minor changes
were implemented (see Table 1). Results supported
the comprehensiveness, relevance, and understanding
of the RACER in adolescents with JIA. The revised
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Table 1 Modifications to the RACER based on pilot testing
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Reason Tested RACER Item

Revised RACER Item

Redundancy with

existing item teachers and/or your boss?

Improves understanding Do you make plans for medical care when you

travel?

Improves understanding
sick?

Do you talk about your health condition with your

Do you recognize the signs that you are getting

Do you know how to deal with your emotions?

Do you make the necessary plans to manage your medical condition
when you leave home (i.e, for travel, school, or a job)?

Do you know how to recognize the signs that your medical condition
is getting worse?

RACER consisted of 32 self-report items, organized
into the 6 domains noted above.

Phase 2: Validation

Sample

Ninety-six English-speaking and 26 French-speaking
participants participated across the eight sites. Due to
French-speaking sample enrollment below the a priori
sample size (N = 84), the study was not adequately pow-
ered to examine the French RACER instrument. Demo-
graphic and disease characteristics for the English-
speaking adolescent participants are summarized in
Table 2 with scores on the RACER subscales at all time
points presented in Table 3. At baseline English partici-
pants completed the RACER in 4.7 min on average
(SD = 4.4).

Table 2 Demographic and Clinical Characteristics of the Study
Participants

Characteristic N=96
Age in years, mean (range) 17.5 (15.7-20.6)
Recruitment centre

Pediatric 82 (85 %)
Adult 14 (15 %)
Global disease severity (0-10), mean (range) 1.32 (0-8)
Sex, n (%)

Male 31 (32)
Female 65 (68)
Diagnosis, n (%)

Arthritis sub-type

Enthesitis Related Arthritis 21 (22)
Oligo persistent 15 (16)
Oligo extended 8 (8)
Poly RF negative 15 (16)
Poly RF positive 4 (4)
Psoriatic 1101
Systemic 11301
Unclassified 303
Undifferentiated 2M
Other 5(5)
Unknown (1)

Missing data

Ninety-six (100 %) of the English-language participants
completed their baseline and were enrolled in the
study. Those missing 50 % or more items within at
least one RACER domain were excluded from analysis
of psychometric properties at that time point. Overall
missing data were as follows: T1 (n=5, 5%) T2 (n=
3,3%), T3 (n=17, 18%), T4 (n=19, 20%), T5 (n=
19, 20 %).

Psychometric properties

Internal consistency

All but one domain met the criteria for internal
consistency (General Knowledge a=0.63). Medication
Knowledge (0.92), Planning for Adult Life (0.75), Man-
aging Your Health Condition (0.76), Speaking Up for
Yourself (0.85), Knowing How to Get Around the
Healthcare System (0.86) all met the threshold of 0.70.
This finding indicates that the items were correctly
aligned within their respective domains. Similarly, the
correlations of each of the items within each domain
were moderately to strongly correlated to one another
(r=0.3) (Table 4).

Test retest reliability
The ICC for the RACER instrument compared at T1
and T2 was 0.83 (95 % CI 0.79-0.86), exceeding the de-
fined cutoff of 0.80.

Construct validity

The RACER and the SMSAG were strongly correlated
with each other (rho =0.73). Similarly, the RACER and
Transition-Q were positively correlated with one another
(rho =0.76). As hypothesized, the RACER and PEDSQL
were weakly correlated (rho = 0.15) (Table 5).

Responsiveness

The SRMs for the RACER at 2 weeks post-baseline were
trivial (0.048), small at 24 weeks (0.28) and moderate at
48 (0.62) and 72 (0.73) weeks post baseline, results
which are in line with the hypotheses. As hypothesized,
there was no significant increase in the RACER score at
two weeks (T2) compared to baseline. The regression
model demonstrated that the RACER score increased
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Table 3 The RACER instrument scores at each study time point
Domain Score, mean (SD)

T1 (baseline) T2 T3 (6 months) T4 (12 months) T5 (18 months)

(2 weeks)

n=91 n=93 n=79 n=77 N=77
General Knowledge 818 (16.7) 812 (17.8) 87.2 (15.0) 0 (12.9) 90.1 (17.0)
Knowledge About Medications 69.5 (35.8) 68.5 (37.9) 69.2 (36.1) 745 (35.4) 753 (33.9)
Planning for Adult Life 70.2 (20.8) 69 0.8 (22.5) 1(20.2) 80.7 (17.8) 834 (19.5)
Managing Your Health Condition 796 (17.2) 777 (20.7) 1(16.2) 848 (17.0) 874 (17.5)
Standing Up for Yourself 735 (22.7) 744 (23.6) 776 (22.9) 82.1 (19.8) 84.1 (204)
Knowing How to Get Around the Healthcare System 61.3 (30.5) 638 (32.2) 66.5 (30.5) 756 (25.3) 80.3 (23.8)
Total 73.0 (16.9) 726 (189) 76.3 (17.1) 4 (14.6) 834 (14.7)

significantly from baseline compared to T3 through T5.
(Table 6).

Discussion
Through a phased approach we developed and validated
the psychometric properties of a new tool for the assess-
ment of transition readiness in adolescents with JIA. A
consensus conference with key stakeholders to inform
items and domains of the RACER, helped to ensure that
RACER targets key aspects of transition readiness, and is
relevant to patients, parents, and clinicians and re-
searchers. Validation was conducted in a sample which
included all JIA subtypes and was broadly reflective of
the JIA population overall, with Oligoarthritis being the
most common [33]. Compared to other related ques-
tionnaires, the RACER item generation and creation
underwent a theoretically informed and rigorous devel-
opment process. Overall, the RACER demonstrates
strong internal consistency, construct validity, significant
responsiveness, and satisfactory test-retest reliability.
The internal consistency for five out of the six RACER
subscales met the 0.70 threshold, indicating that the
items within these domains are highly correlated and
measure the same construct. Specifically, the RACER ex-
hibited similar or greater values of internal consistency
compared to other validated questionnaires of transition
readiness, for example, the TRAQ “Self-Management”
subscale (a=0.92) and “Self-Advocacy” subscale (a=
0.82) [34]. The domain “Knowledge” had an alpha
slightly under the threshold (a =0.63). This finding may
be because knowledge related to one’s rheumatic condi-
tion are also associated with concepts in other domains.
For example, the question “Do you know the differences
between the child and adult health care systems?” may
relate more to concepts in the Health Systems domain
as compared to those in General Knowledge. In future
studies, researchers should employ tests of structural
validity to assess the underlying structure of each
domain.

The RACER instrument exhibited robust convergent
and discriminant validity. As expected, responses on the
RACER instrument were highly correlated to measures
of self-management (SMASAG) and transition (TRANSI
TION-Q). The RACER instrument was not related to
constructs measuring quality of life (PedsQL). We also
observed strong and significant responsiveness of the
RACER instrument over the study period. These results
are in line with previous measures of response in transi-
tion measures such as the TRANSITION-Q, I am ON
TRAC, and TRAQ [28, 35, 36]. This finding is important
with respect to facilitating transition from one clinic visit
to another, and suggests the possible use of the RACER
instrument as a pre- and post-test assessment for transi-
tion and self-management interventions in a develop-
mentally appropriate fashion [37, 38].

Most common transitions questionnaires such as the
Transition-Q and TRAQ are generally validated and de-
signed for a broader population of pediatric health con-
ditions. While this allows for comparison across other
populations, the broader questionnaires do not evaluate
transition concepts specific to JIA, limiting their clinical
utility within this population. To our knowledge, the
RACER is the only JIA focused instrument that demon-
strates significant internal consistency and test-retest re-
liability, robust construct validity, and a high level of
responsiveness specifically in a pediatric rheumatology
setting.

Limitations and next steps

The study was not powered to examine the validity of
the French RACER instrument. Future research with a
larger sample size will be required. The study evaluated
self-report of the RACER instrument. Further research
could examine the use of parent proxy completion for
individuals with cognitive impairments. Additionally,
there was no specific transition intervention delivered
across the sites and no disease or health care utilization
outcomes were captured. Further research in a
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Table 4 Internal Consistency measures (raw variables) of items
and subscales of the RACER instrument measured at baseline
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Table 6 Linear mixed-model parameters for repeated measures
of the RACER instrument (N = 96)

Item R Alpha (95 % ClI)

General Knowledge

K1 0.57 0.63 (0.55-0.65)
K2 03

K3 042

K4 0.5

K5 0.51

K6 033

K7 0.71

K8 067

Knowledge About Medications

K9 0.93 0.92 (0.91-0.93)
K10 0.92

K11 094

Planning for Adult Life

P1 0.69 0.75 (0.71-0.78)
P2 0.72

P3 0.73

P4 0.68

P5 0.68

Managing Your Health Condition

M1 0.72 0.76 (0.72-0.79)
M2 0.65
M3 0.79
M4 073
M5 051
Mé 0.65

Standing Up for Yourself

S1 0.7 0.85 (0.83-0.87)
S2 0.69
S3 0.78
S4 083
S5 0.82
S6 0.76

Knowing How to Get Around the Healthcare System

HS1 0.79 0.86(0.84-0.88)
HS2 08

HS3 0.86

HS4 0.82

Table 5 Measurements of construct validity at baseline for the
RACER instrument

Questionnaires Test Pearson correlation N
(range)

RACER VS SMSAG Convergent Validity 0.73 (0.62-0.82) 85

RACER VS TQ Convergent Validity 0.76 (0.65-0.83) 88

RACER VS PEDS-QL  Discriminant Validity 0.15 (-0.062-0.34) 90

Time points Beta coefficient 95 % Confidence interval P-value
T1vs. T2 -0.22 -253-2.08 0.850
T1vs. T3 3.69 1.14-6.24 0.005
T1 vs. T4 9.11 6.37-11.85 <0.001
T1vs. T5 109 7.95-13.93 <0.001

prospective trial could assess if the RACER instrument
can discriminate between participants undergoing a
given transition readiness program compared to con-
trols. Finally, although testing was done in the JIA popu-
lation, we hope to generalize the use of this instrument
to other rheumatic conditions, with future research
evaluating RACER in other populations to assess the
generalizability and validity of the instrument. As a next
step, we will use the RACER annually in JIA clinics for
youth aged 16-18 to assess transition readiness.

Conclusions

The RACER measure has been validated as a clinical in-
strument to monitor transition readiness in youth diag-
nosed with JIA. We determined that the RACER is
reliable, valid, and responsive to change in adolescents
with JIA. This instrument will help to assess adolescents’
progress throughout transition and their readiness to
move to adult care. Clinically, it may also be used to
help identify adolescents who are at-risk for poor transi-
tion, and promote responsive modification of their care.
The RACER is a valuable instrument that can be used in
research and clinical care. It can also be used to evaluate
the effectiveness of transition programs developed to
help adolescents move successfully to adult health care.
Ultimately, the information it provides should improve
the health, and health-related outcomes in adolescents
and adults with JIA.

Abbreviations

COSMIN: COnsensus-based Standards for the selection of health status
Measurement INstruments; CVR: Content validity ratio; ICC: Intra class
correlation; JIA: Juvenile idiopathic arthritis; PedsQL: Pediatric Quality of Life
Inventory; RACER: Readiness for Adult Care in Rheumatology;

REDCap: Research Electronic Data Capture; SMSAG: Self-Management Skills
Assessment Guide; SRM: Standardized response mean

Acknowledgements
We thank the research teams at all study sites and are grateful to the
adolescents, parents, and clinicians who took part in this research.

Authors’ contributions

Study inception and planning: LS LT JS CN CL JCV. Data collection at study
sites: LS, LT, KWD, JBT, EH, NL, DM, ES, CN, JS. Drafting the manuscript: LS, CL,
JN, AH. Interpretation of the results, critical review and editing of the
manuscript: LS, LT, KWD, CL, JBT, EH, NL, DM, CN, ES, JN, JCV. All authors read
and approved the final manuscript.



Spiegel et al. Pediatric Rheumatology (2021) 19:83

Funding
Funding for this work was provided by the Health Research Foundation
Academic Interdisciplinary Team Research Grant.

Availability of data and materials

The full dataset is not publicly available due to participant privacy and
confidentiality. Limited data may be made available upon request to the
corresponding author.

Declarations

Ethics approval and consent to participate

The Research Ethics Board at all study sites approved the research protocol
and informed consent was obtained from all participants. The study was led
by the Hospital for Sick Children (Research Ethics approval 1000052396).

Consent for publication
Not applicable.

Competing interest
The authors declare no competing interests.

Author details

'Division of Rheumatology, Department of Pediatrics, Hospital for Sick
Children, University of Toronto, Toronto, Canada. “Division of Rheumatology,
BC Children’s Hospital, University of British Columbia, Vancouver, Canada.
*Division of Rheumatology, Children’s Hospital of Eastern Ontario (CHEQ),
University of Ottawa, Ottawa, Canada. “Child Health Evaluative Sciences, The
Hospital for Sick Children, Toronto, Canada. °Institute of Health Policy,
Management & Evaluation, University of Toronto, Toronto, Canada. SDivision
of Rheumatology, Centre hospitalier de I'Université de Montréal, Montreal,
Quebec, Canada. "McGill University Health Centre, Montréal, Quebec, Canada.
8Section of Pediatric Rheumatology, Department of Pediatrics, Alberta
Children’s Hospital, University of Calgary, Calgary, Canada. “University of
Calgary and Cumming School of Medicine, Calgary, Canada. '°Department of
Pediatrics, IWK Health, Dalhousie University, Halifax, Canada. Mnstitute for
Clinical Evaluative Sciences, Toronto, Canada. '“Lawrence S. Bloomberg
Faculty of Nursing, University of Toronto, Toronto, Canada. 3The Hospital for
Sick Children Peter Gilgan Centre for Research and Learning, 686 Bay Street,
Room 069715, ON M5G 0A4 Toronto, Canada.

Received: 30 November 2020 Accepted: 25 May 2021
Published online: 05 June 2021

References

1. Tong A, Jones J, Craig JC, Singh-Grewal D. Children’s experiences of living
with juvenile idiopathic arthritis: A thematic synthesis of qualitative studies.
Arthritis Care Res (Hoboken). 2012;64(9):1392-404.

2. Gutiérrez-Sudrez R, Pistorio A, Cespedes Cruz A, Norambuena X, Flato B,
Rumba 1, et al. Health-related quality of life of patients with juvenile
idiopathic arthritis coming from 3 different geographic areas. The PRINTO
multinational quality of life cohort study. Rheumatology. 2006 Jul;46(2):314—
20.

3. Lalloo C, Stinson J. Supporting Self-Management Skill Development Among
Adolescents and Young Adults with Rheumatic Musculoskeletal Disease BT -
Adolescent and Young Adult Rheumatology In Clinical Practice. In:
McDonagh JE, Tattersall RS, editors. Adolescent and Young Adult
Rheumatology In Clinical Practice. 1st edition. Cham: Springer International
Publishing; 2019. pp. 241-53.

4. Campbell F, Biggs K, Aldiss S, O'Neill P, Clowes M, McDonagh J, et al.
Transition of care for adolescents from paediatric services to adult health
services. Cochrane database Syst Rev. 2016;4:CD009794.

5. Clemente D, Leon L, Foster H, Carmona L, Minden K. Transitional care for
rheumatic conditions in Europe: current clinical practice and available
resources. Pediatr Rheumatol. 2017;15(1):49.

6. Reid GJ, Irvine MJ, McCrindle BW, Sananes R, Ritvo PG, Siu SC, et al.
Prevalence and Correlates of Successful Transfer From Pediatric to Adult
Health Care Among a Cohort of Young Adults With Complex Congenital
Heart Defects. Pediatrics. 2004 Mar;113(3):e197 LP-e205.

7. McDonagh JE. Transition of care from paediatric to adult rheumatology.
Arch Dis Child. 2007 Sep;92(9):802 LP - 807.

20.

21.

22.

23.

24

25.

26.

27.

28.

Page 8 of 9

Hazel E, Zhang X, Duffy CM, Campillo S. High rates of unsuccessful transfer
to adult care among young adults with juvenile idiopathic arthritis. Pediatr
Rheumatol. 2010;8(1):2.

Jensen PT, Karnes J, Jones K, Lehman A, Rennebohm R, Higgins GC, et al.
Quantitative evaluation of a pediatric rheumatology transition program.
Pediatr Rheumatol [Internet]. 2015 Dec 24;13(1):17. Available from: https://
ped-rheum.biomedcentral.com/articles/https://doi.org/10.1186/512969-015-
0013-0.

Lawson EF, Mellins ED. Navigating the transition from paediatric to adult
care. Nat Rev Rheumatol [Internet]. 2017 Mar 9;13(3):138-9. Available from:
http://www.nature.com/articles/nrrheum.2017.16.

Baumgardner DJ, Chicoine B. Challenges of Pediatric Disease in Adulthood.
Vol. 7, Journal of patient-centered research and reviews. 2020. p. 142-6.
Shaw KL, Southwood TR, McDonagh JE. Growing up and moving on in
rheumatology: a multicentre cohort of adolescents with juvenile idiopathic
arthritis. Rheumatology. 2005 Jun;44(6).806-12.

Fredericks EM. Nonadherence and the transition to adulthood. Liver Transpl.
2009;15(Suppl 2):563-9.

MacLusky 1, Keilty K. Transition from pediatric to adult care. Can J Respir Crit
Care Sleep Med. 2018 Aug;2(sup1):83-7.

Sabbagh S, Ronis T, White PH. Pediatric rheumatology: addressing the
transition to adult-orientated health care. Open access Rheumatol Res Rev.
2018 Jul;10:83-95.

Schmidt A, llango SM, McManus MA, Rogers KK, White PH. Outcomes of
Pediatric to Adult Health Care Transition Interventions: An Updated
Systematic Review. J Pediatr Nurs. 2020,51:92-107.

White PH, Cooley WC. Supporting the Health Care Transition From
Adolescence to Adulthood in the Medical Home. Pediatrics. 2018 Nov;
142(5):220182587.

Fair C, Cuttance J, Sharma N, Maslow G, Wiener L, Betz C, et al. International
and Interdisciplinary Identification of Health Care Transition Outcomes.
JAMA Pediatr. 2016 Mar;170(3):205-11.

Stinson J, Kohut SA, Spiegel L, White M, Gill N, Colbourne G, et al. A
systematic review of transition readiness and transfer satisfaction measures
for adolescents with chronic illness. Int J Adolesc Med Health. 2014;26(2):
159-74.

Burke L, Kirkham J, Arnott J, Gray V, Peak M, Beresford MW. The transition of
adolescents with juvenile idiopathic arthritis or epilepsy from paediatric
health-care services to adult health-care services: A scoping review of the
literature and a synthesis of the evidence. J child Heal care Prof Work with
Child Hosp community. 2018 Sep;22(3):332-58.

Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, de Vet HCW, et al.
COSMIN guideline for systematic reviews of patient-reported outcome
measures. Qual Life Res. 2018 May;27(5):1147-57.

Cohen LL, Lemanek K, Blount RL, Dahlquist LM, Lim CS, Palermo TM, et al.
Evidence-based Assessment of Pediatric Pain. J Pediatr Psychol. 2008 Jun;
33(9):939-55.

McMillan SS, King M, Tully MP. How to use the nominal group and Delphi
techniques. Int J Clin Pharm. 2016/02/05. 2016 Jun;38(3):655-62.
Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd H,
Nikanfar A-R. Design and Implementation Content Validity Study:
Development of an instrument for measuring Patient-Centered
Communication. J caring Sci. 2015 Jun;4(2):165-78.
Krumrey-Langkammerer M, Hafner R. Evaluation of the ILAR criteria for
juvenile idiopathic arthritis. J Rheumatol [Internet]. 2001 Nov;28(11):2544-7.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/11708431.

Moretti C, Viola S, Pistorio A, Magni-Manzoni S, Ruperto N, Martini A, et al.
Relative responsiveness of condition specific and generic health status
measures in juvenile idiopathic arthritis. Ann Rheum Dis [Internet]. 2005
Febi64(2):257-61. Available from: http://www.ncbinim.nih.gov/pubmed/1
5647433.

Williams T, Sherman E, Mah JK, Blackman M, Latter J, Mohammed |, et al.
Measurement of medical self-management and transition readiness among
Canadian adolescents with special health care needs. Int J Child Adolesc
Heal. 2010 Jan;3:1-9.

Klassen AF, Grant C, Barr R, Brill H, Kraus de Camargo O, Ronen GM, et al.
Development and validation of a generic scale for use in transition
programmes to measure self-management skills in adolescents with chronic
health conditions: the TRANSITION-Q. Child Care Health Dev. 2015 Jul;41(4):
547-58.


https://ped-rheum.biomedcentral.com/articles/
https://ped-rheum.biomedcentral.com/articles/
https://doi.org/10.1186/s12969-015-0013-0
https://doi.org/10.1186/s12969-015-0013-0
http://www.nature.com/articles/nrrheum.2017.16
http://www.ncbi.nlm.nih.gov/pubmed/11708431
http://www.ncbi.nlm.nih.gov/pubmed/15647433
http://www.ncbi.nlm.nih.gov/pubmed/15647433

Spiegel et al. Pediatric Rheumatology

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

(2021) 19:83

Varni JW, Seid M, Smith Knight T, Burwinkle T, Brown J, Szer IS. The PedsQL
in pediatric rheumatology: reliability, validity, and responsiveness of the
Pediatric Quality of Life Inventory Generic Core Scales and Rheumatology
Module. Arthritis Rhneum. 2002 Mar;46(3):714-25.

Gadermann A, Guhn M, Zumbo B. Estimating ordinal reliability for Likert-
type and ordinal item response data: A conceptual, empirical, and practical
guide. Pract Assessment Res Eval. 2012 Dec;17:1-13.

Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability.1.

Shrout PE, Fleiss JL: Intraclass correlations: uses in assessing rater reliability.
Psychol Bull 1979, 86:420-8. Psychol Bull. 1979,86(2):420-8.

Stinson JN, Stevens BJ, Feldman BM, Streiner D, McGrath PJ, Dupuis A, et al.
Construct validity of a multidimensional electronic pain diary for
adolescents with arthritis. Pain. 2008 Jun;136(3):281-92.

Thierry S, Fautrel B, Lemelle I, Guillemin F. Prevalence and incidence of
juvenile idiopathic arthritis: a systematic review. Jt bone spine [Internet].
2014 Mar;81(2):112-7. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/24210707.

Sawicki GS, Lukens-Bull K, Yin X, Demars N, Huang I-C, Livingood W, et al.

Measuring the Transition Readiness of Youth with Special Healthcare Needs:

Validation of the TRAQ—Transition Readiness Assessment Questionnaire. J
Pediatr Psychol. 2009 Dec;36(2):160-71.

Sawicki GS, Lukens-Bull K, Yin X, Demars N, Huang I-C, Livingood W, et al.

Measuring the transition readiness of youth with special healthcare needs:
validation of the TRAQ-Transition Readiness Assessment Questionnaire. J

Pediatr Psychol. 2009/12/29. 2011 Mar;36(2):160-71.

Moynihan M, Saewyc E, Whitehouse S, Paone M, McPherson G. Assessing

readiness for transition from paediatric to adult health care: Revision and

psychometric evaluation of the Am | ON TRAC for Adult Care questionnaire.

J Adv Nurs. 2015/01/23. 2015 Jun;71(6):1324-35.

Cohen SE, Hooper SR, Javalkar K, Haberman C, Fenton N, Lai H, et al. Self-
Management and Transition Readiness Assessment: Concurrent, Predictive
and Discriminant Validation of the STARx Questionnaire. J Pediatr Nurs.
2015;30(5):668-76.

Ferris M, Cohen S, Haberman C, Javalkar K, Massengill S, Mahan JD, et al.
Self-Management and Transition Readiness Assessment: Development,
Reliability, and Factor Structure of the STARx Questionnaire. J Pediatr Nurs.
2015;30(5):691-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.ncbi.nlm.nih.gov/pubmed/24210707
http://www.ncbi.nlm.nih.gov/pubmed/24210707

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Phase 1 A: Consensus conference
	Phase 1B: Initial content validation
	Phase 2: Validation
	Participants
	Sample size
	Procedure


	Measures
	RACER
	Self-Management Skills Assessment Guide (SMSAG)
	TRANSITION-Q
	PedsQL 3.0 arthritis module
	Data analysis

	Results
	Phase 1 A: Consensus conference
	Phase 1B: Content validation
	Phase 2: Validation
	Sample
	Missing data

	Psychometric properties
	Internal consistency
	Test retest reliability
	Construct validity
	Responsiveness


	Discussion
	Limitations and next steps
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interest
	Author details
	References
	Publisher’s Note

