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Background: It remains unclear how transition readiness is associated with various domains of health in children and young adults. Our ob-
jective was to describe the transition readiness of children and young adults with inflammatory bowel disease (IBD) and examine its associations
with demographic factors, IBD activity, and measures of physical, psychological, and social health.

Methods: We recruited children ages 12 to 17 and young adults ages 18 to 20 from 2 internet-based cohorts sponsored by the Crohn’s & Colitis
Foundation. Participants self-reported demographics, IBD activity, transition readiness, health-related quality of life, and Patient-Reported
Outcomes Information Systems domains of physical, psychological, and social health.

Results: Among 361 pediatric and 119 adult participants, age and female sex were associated with transition readiness. The association was
greater in the pediatric cohort. Having IBD in remission was associated with worse transition readiness in the pediatric cohort only (beta = 0.3;
P =0.003). Health-related quality of life and Patient-Reported Outcomes Information Systems measures of fatigue, pain interference, and sleep
disturbance were not associated with transition readiness in either children or adults. We observed few small associations between psychological
or social health and transition readiness. Better transition readiness was associated with greater anxiety in adults (beta = —-0.02; P = 0.02) and
greater peer relationships among children (beta = 0.01; P = 0.009).

Conclusions: In children and young adults with IBD, transition readiness was associated with older age and female sex. Associations between

transition readiness and physical, psychological, and social health were either small, inconsistent across age groups, or nonexistent.
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BACKGROUND
For the more than 9 million children with chronic
health conditions in the United States, the process of transi-
tioning from child- to adult-centered health care is ideally a
“purposeful, planned movement.”! However, this transition is
commonly associated with poor patient and family satisfac-
tion” and variable access to and quality of posttransfer health
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care.’> The transition process is also associated with poor
health outcomes,*?® including deterioration of baseline health
status and the development of new, chronic health conditions
or complications of past treatments.” !° One-quarter of pa-
tients with inflammatory bowel disease (IBD) are diagnosed
as children, and the incidence among children is increasing.!! 12
As such, health care transition (the movement from child- to
adult-centered health care), transfer to adult care (the handoff
from pediatric to adult providers), and transition readiness
(the skills and knowledge necessary for a successful transi-
tion) are active areas of IBD research, practice innovation,
and quality improvement.'? Despite this, only patient age and
sex have been consistently associated with transition readiness,
and there is still little evidence regarding how to foster transi-
tion readiness in children, adolescents, and young adults.
Current expert recommendations and conceptual
models hypothesize that patients’ physical, psychological, and
social health directly affect transition readiness and therefore
transition.!3! However, the direction and strength of the as-
sociations between measures of these domains of health and
transition readiness are not well established.'® '® To date, studies
of the associations between physical, psychological, or social
health have largely focused on how activity-limiting chronic
conditions (such a IBD) affect the receipt of transition services
in health care settings.”” While prior work has evaluated the
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relationship of transition readiness with psychological condi-
tions that significantly affect human development or cognition
(eg, learning disabilities, behavioral disorders),? studies of the
association between transition readiness and common mental
health conditions such as depression, anxiety, or impaired
quality of life are lacking. As anxiety and depression are both
highly prevalent and treatable in young adults with chronic
conditions such as IBD,?! it is important to understand their re-
lationship with transition readiness. Understanding these asso-
ciations would provide evidence-based targets for interventions
aimed at improving transition readiness and support current
recommendations to screen patients with chronic conditions
for psychological disorders, social dysfunction, and transition
readiness.

Expert recommendations include regular assessments of
transition readiness, beginning at age 14.2 There are several assess-
ments for use in clinical settings, including the Transition Readiness
Assessment Questionnaire, or TRAQ-20.% 2 This assessment was
developed using items gleaned from 9 previously developed expert-
recommendation checklists of transition readiness and covers a
range of knowledge and skills likely related to a patient’s ability to
transition from pediatric- to adult-centered health care.”’ To date,
transition readiness as measured by the TRAQ-20 has been posi-
tively associated with older age and female sex.

Our study objective was to describe the transition readi-
ness of children and young adults with IBD using the TRAQ-
20 and examine associations of transition readiness with
demographic factors, IBD activity, and measures of physical,
psychological, and social health.

MATERIALS AND METHODS

Data for this study were collected from 2 parallel, Web-
based cohorts developed and maintained by the Crohn’s &
Colitis Foundation. The foundation is a nonprofit volunteer
organization that funds, publishes, and advocates for IBD re-
search and provides support for IBD patients. Patients with
self-identified IBD are invited to join the foundation’s Web-
based cohorts, which serve as a means to access foundation ed-
ucational resources, receive research updates, and participate in
research surveys every 6 months that are focused on the relation-
ships between patient-reported exposures, health behaviors, and
outcomes. In 2011, the foundation sponsored the development
and maintenance of IBD Partners, a Web-based cohort of more
than 15,000 adult patients with self-identified IBD (ie, Crohn di-
sease [CD] and ulcerative or indeterminate colitis [UC/IC]).>* >
In 2013, the foundation launched a parallel cohort of children
with IBD and their parents called IBD Partners Kids & Teens.

Recruitment and Eligibility

Children with IBD and their parents and young adults
with IBD were recruited by the foundation through their
Website, e-mail rosters, social media outlets, word-of-mouth
at foundation educational and fundraising events, and other
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promotional efforts. Enrollment for both cohorts remains on-
going. To date, the Kids & Teens cohort includes participants
from 49 states. The adult cohort includes participants from all
50 states. For the present analyses, we analyzed data collected
through March 2017.

IBD Partners Kids & Teens (pediatric) cohort

Children ages 12 to 17 completed transition readiness
and disease-related survey questions themselves, including
the TRAQ-20 and Patient-Reported Outcomes Measurement
Information Systems (PROMIS) instruments specifically de-
signed for child respondents. Parents completed survey ques-
tions regarding their participating child’s diagnosis of IBD,
demographic information, and family history.

IBD Partners (young adult) cohort

Young adults ages 18 to 20 completed all survey ques-
tions themselves, including the TRAQ-20 and adult PROMIS
instruments to assess the same or similar health domains as
those assessed in the pediatric cohort.

Analyses

We performed cross-sectional analyses of baseline data
reported by both cohorts. We chose to maintain separate ana-
lyses for the pediatric and adult cohorts because of differences
in outcome measures available and possible differences in the
relationships of the measures in the different cohorts. Our anal-
ysis aimed to assess the association between health care transi-
tion readiness, as measured by the TRAQ-20, and (1) age, sex,
IBD activity, and health-related quality of life (HRQoL); and
(2) measures of physical (fatigue, pain interference, and sleep
disturbance), psychological (anxiety, depression), and social
health (peer relationships or social satisfaction).

MEASURES

Patient Demographics, IBD Characteristics, and
IBD Activity

In both cohorts, we collected information regarding
patient demographics, age at IBD diagnosis, years since di-
agnosis, and past and current IBD medication use—oral
S-aminosalicylates, oral corticosteroids, immunomodulators
(methotrexate, azathioprine, and 6-mercaptopurine), and bio-
logic therapies (infliximab, adalimumab, certolizumab pegol,
and natalizumab). In an effort to minimize survey length and
respondent burden, we did not survey patients about site of
IBD care or details of past mental health diagnoses, conditions,
or treatments other than IBD.

Pediatric cohort
We measured patient-reported disease activity using the
Short Crohn’s Disease Activity Index (SCDAI) and the Pediatric
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Ulcerative Colitis Activity Index (PUCAI).>: ? Remission
of IBD was defined as an SCDALI score of less than 150 or a
PUCAI score of less than 10. These indices have all been valid-
ated and are in routine use in IBD research and clinical care. We
did not utilize the Pediatric Crohn’s Disease Activity Index be-
cause this index requires physical examination and laboratory
assessments and is therefore not feasible for survey research.”’
To assess HRQoL, we administered the IMPACT-35, a valid
measure for use in children and adolescents with IBD in which
higher scores indicate greater HRQoL.*

Young adult cohort

As in the pediatric cohort, we administered the SCDAI
to assess CD activity. To assess UC activity, we administered
the Simple Clinical Colitis Activity Index (SCCAI).? 2 30
Remission of IBD was defined as an SCDALI score of less than
150 or an SCCAI score of less than 4.

To assess HRQoL, we administered the Short
Inflammatory Bowel Disease Questionnaire (SIBDQ), with
higher scores indicating greater HRQoL.*' All of these scales
are validated for use in adults with IBD and are in wide use in
clinical practice and/or research.*

Patient-Reported Physical, Psychological, and
Social Health

Participating children and young adults completed
4-item short forms of PROMIS instruments to assess physical,
psychological, and social health. We selected these PROMIS in-
struments in collaboration with IBD clinical specialists and ex-
perts in PROMIS methodology because they measure domains
of health affected by IBD in children and young adults.?> 3 We
chose 4-item short forms to minimize respondent burden and
enhance long-term cohort retention.*® The PROMIS instru-
ments are calibrated using a T-score metric with the mean of
the original calibration population equal to 50 and the SD in
the calibration population equal to 10. Higher scores in any
PROMIS domain indicate more of the domain being meas-
ured—therefore, higher scores for anxiety, depression, fatigue,
and pain interference indicated poorer well-being whereas
higher scores for peer relationships indicated better relation-
ships with peers and thus better well-being.

Pediatric cohort

Participating children completed the following PROMIS
pediatric instruments for child respondents: (1) fatigue, (2) pain
interference (a measure of the consequences of pain on various
aspects of life, including social, cognitive, emotional, physical,
recreational activities, sleep, and enjoyment of life), (3) anx-
iety, (4) depression, and (5) peer relationships (a measure of the
quality of relationships with friends and other acquaintances).

Young adult cohort

Participating young adults completed the following
PROMIS instruments for adult respondents: (1) fatigue, (2)
pain interference, (3) sleep disturbance, (4) anxiety, (5) depres-
sion, and (6) social satisfaction (a measure of satisfaction with
social roles and activities).

Health Care Transition Readiness

All participating patients in both cohorts completed the
TRAQ-20, a patient-reported, validated scale of 5 knowledge
and skills domains related to a patient’s ability to transition
from pediatric- to adult-centered health care: managing medi-
cations, appointment-keeping, tracking health issues, talking
with providers, and managing daily activities.”> The TRAQ-20
uses a 5-point ordinal response scale with options based on the
transtheoretical-model stages of change. Scores are calculated
for each domain and overall as means ranging from 1 to 5, with
higher scores indicating a higher level of transition readiness.
In previous validation work, participants younger than 18 had
an overall TR AQ-20 mean score of 3.23, while those older than
18 had an overall TRAQ-20 mean score of 3.99.% Factor scores
for those younger than 18 ranged from 2.70 for appointment-
keeping up to 4.43 for talking with providers. Factor scores for
those older than 18 ranged from 3.77 for appointment-keeping
to 4.57 for talking with providers.

Statistical Analysis

We performed cross-sectional analyses of baseline data
from both cohorts. We used bivariate comparisons to assess the
relationships between TRAQ-20 scores and patient age, years
since diagnosis, sex, IBD activity and remission status (meas-
ured by SCDALI for those with CD and measured by PUCAI or
SCCALI for those with UC/IC), HRQoL, and PROMIS meas-
ures of physical, psychological, and social health. We also as-
sessed the associations between TRAQ-20 scores and disease
activity as categorical (remission, mild, moderate, and severe)
and continuous SCDAI, PUCALI, or SCCALI scores.

Bivariate analyses identified several factors that could
confound the relationship between TR AQ-20 scores and meas-
ures of psychological and social health (age, sex, and remis-
sion status). We used multiple linear regression to assess the
magnitude and direction of the associations between potential
confounders and TRAQ-20 scores. We then used multivariate
linear regression to evaluate associations between TRAQ-20
scores and PROMIS measures of psychological and social
health. Using a likelihood-ratio method, we investigated pos-
sible interactions between potential confounders. After fit-
ting models that included all potential confounders, we used
a change-in-effect method to remove any variable that did not
confound the relationship between the TRAQ-20 scores and
psychological or social health (see footnotes for Tables 2-4).
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Ethical Considerations

All data were prepared using SAS version 9.3 and ana-
lyzed using Stata version 13.1. The study protocol was ap-
proved by the University of North Carolina at Chapel Hill
institutional review board.

RESULTS

Baseline Characteristics

Age

Three hundred-sixty one children ages 12 to 17 with
parent-reported IBD enrolled in the pediatric cohort during the
study period (Table 1). The mean age of this cohort was 14.5
(range 12-17 years), and the mean of the years since IBD diag-
nosis was 4.6 (range 0-16 years).

One-hundred-nineteen young adults ages 18 to 20 with
self-reported IBD enrolled in the young adult cohort during
the study period (Table 1). The mean age of this cohort was
18.8 (range 18-20 years), and the mean age since diagnosis was
6.1 years (range 2-17 years).

Sex
Approximately half (47%) of the pediatric cohort and more
than half (64%) of the young adult cohort were female (Table 1).

IBD characteristics and activity

The majority (80% of children and 73% young adults) re-
ported a diagnosis of CD and the remainder reported a diagnosis
of UC/IC. More than half (59% of children and 58% of young
adults) were treated with biologics. Per patient-reported IBD ac-
tivity scores, the majority of those with CD (83% of children and
71% of young adults) were in remission, and 53% of children and
33% of young adults with UC/IC were in remission (Table 1).

HRQoL

In both cohorts, the mean HRQoL scores—IMPACT-35
for the pediatric cohort and SIBDQ for the young adult co-
hort—were consistent with scores reported by patients with ac-
tive CD or UC/IC (Table 1).2%:3!

Patient-reported physical, psychological, and
social health

Mean T-scores of PROMIS physical (fatigue, pain
interference, sleep disturbance), psychological (anxiety,
depression), and social (peer relationships or social satisfac-
tion) health in the pediatric cohort were similar to or slightly
better than for the pediatric reference population (Table 1).
Mean T-scores for similar measures in the young adult co-
hort were generally similar to those for the adult reference
population though slightly worse for the domains of fatigue
and anxiety (Table 1).
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Transition readiness

The mean TRAQ-20 score in the pediatric cohort was 2.6,
and in the young adult cohort it was 3.9. In both cohorts, the
highest subscore was for talking with providers, and the lowest
was for appointment-keeping (Table 1).

Associations Between Demographic Factors and
IBD Activity, HRQoL, and Transition Readiness

Age

In both bivariate and linear regression analyses, age
was significantly associated with transition readiness (Fig. 1).
Within the pediatric cohort, a 1-year increment in age was asso-
ciated with a 0.1-point-higher TRAQ-20 total score, indicating
greater transition readiness (P < 0.001; Table 2). This associa-
tion was greater in the young adult cohort, in which each 1-year
increment in age was associated with a 0.3-point-higher TRAQ-
20 score (P = 0.001; Table 2).

Sex

Compared to males, females had a 0.2-point-higher
TRAQ-20 score within the pediatric cohort (P = 0.006) and
a 0.5-point-higher TRAQ-20 score in the young adult cohort
(P =0.002).

IBD activity

IBD remission status as measured by patient-reported
activity scores (SCDAI, PUCALI, or SCCAI) was not consist-
ently associated with transition readiness among all partici-
pants, even when controlling for age and time since diagnosis.
In the pediatric cohort, remission status was associated with
a 0.3-point-lower TRAQ-20 score, indicating that those in
remission had less transition readiness (P = 0.003; Table 2).
Among the young adult cohort, the relationship between re-
mission status and IBD activity was not significant (Table 2).
When we assessed the associations between TRAQ-20 scores
and disease activity as categorical (remission, mild, moderate,
or severe, rather than remission vs active) and continuous
scores, we found the same pattern and lack of consistent as-
sociations (data not shown). Years since diagnosis were not
associated with disease activity or transition readiness in ei-
ther cohort and did not confound the relationship between
disease activity and transition readiness (data not shown).
However, we chose to control for years since diagnosis in our
regression analyses because there is concern among clinicians
and researchers that patients’ familiarity with their diagnosis
strongly affects their disease control and could potentially af-
fect transition readiness (Tables 2-4).

HRQoL

In both cohorts, HRQoL scores as measured by
IMPACT-35 in the pediatric cohort and SIBDQ in the young
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TABLE 1. Characteristics of the Study Population

Pediatric Cohort Young Adult Cohort
n = 361 n=119
Demographics Age, y, mean (range) 14.5 (12-17) 18.8 (18-20)
Female, % 47.4 63.9
Race, %
White 89.4 90.7
African American 3.6 1.7
Hispanic 5.9 33
Asian 4.5 0.8
Multiracial 0.6 5.9
IBD characteristics and activity IBD type, %

CD 79.8 73.1
uc/1c 20.2 26.9
Age at diagnosis, y, mean (range) 10.3 (1-17) 12.8 (2-17)
Y since diagnosis, mean (range) 4.6 (0-16) 6.1 (1-16)

Current therapy, %
S-aminosalicylates* 24.1 19.5
Immunomodulators® 35.7 36.8
Biologics? 59.0 58.1
Corticosteroids’ 10.8 15.3
Disease-specific activity scores, mean
(SD)
CD' 97.0 (71.8) 118.8 (86.3)
UC/ICl 13.2 (15.7) --
uc/c - 3.25(1.6)
CD activity categories, n (%0)"
Remission 228 (82.6) 55(70.5)
Mild 29 (10.5) 14 (18.0)
Moderate to severe 19 (6.9) 9 (11.5)
UC/IC activity categories, n (%o)l-™
Remission 31 (52.5) 8(33.3)
Mild 18 (30.5) 14 (58.3)
Moderate to severe 10 (17.0) 2(8.3)
In remission, %
CD 82.6 70.5°
UcC/IC 52.54 33.3%
HRQoL scores, mean (SD)
IMPACT-35'" 135.9 (22.8) -
SIBDQ* - 49 (1.2)
Patient-reported measures of physical, psychological, and PROMIS T-scores, mean (SD)¥
social health Fatigue 47.7(12.2) 54.1 (11.6)
Pain interference 45.2 (10.7) 50.4 (9.9)
Sleep disturbance -- 52.3(3.6)
Anxiety 46.6 (10.3) 54.0 (10.5)
Depression 43.3(8.3) 51.0(10.2)
Peer relationships 49.2 (9.3) --
Social satisfaction -- 51.9 (10.1)
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TABLE 1. Continued

Pediatric Cohort Young Adult Cohort
n =361 n=119
Transition readiness TRAQ-20 scores, mean (SD)™ 2.6 (0.8) 3.9(0.8)
Subscale scores, mean (SD)

Managing medications 2.8 (1.1) 4.0(0.9)

Appointment-keeping 1.8 (1.1) 34(1.1)

Tracking health issues 2.1(1.1) 3.9 (1.0)

Talking with providers 4.6 (0.8) 4.8 (0.6)

Managing daily activities 3.6 (1.1) 4.3(0.8)

*S-aminosalicylates: azulfidine, mesalamine, balsalazide, and olsalazine sodium.
Tmmunomodulators: methotrexate, azathioprine, and 6-mercaptopurine.

Biologics: infliximab, adalimumab, certolizumab pegol, natalizumab, andvedolizumab.

SSystemic steroids: budesonide, dexamethasone, methylprednisolone, prednisone, and prednisolone.

ISCDAL: 3-item questionnaire of CD activity. Score <150 indicates remission, 150-220 mild, 221-450 moderate, and >450 severe CD.
IPUCALI: 6-item questionnaire of UC/IC activity in childrenS score <10 indicates remission, 10-29 mild, and 230 moderate to severe UC/IC.
"“SCCALI: 12-item questionnaire of UC/IC activity in adults. Score <2 indicates remission, 3-5 mild, 6-11 moderate, and >12 severe UC/IC.
TIMPACT-35: 35-item questionnaire of HRQoL in pediatric IBD patients. Scores range from 35 (worst) to 175 (best).

H#SIBDQ: 10-item questionnaire of HRQoL in adult IBD patients. Scores range from 1 (worst) to 7 (best).

SPROMIS: 4-item short forms. Standard population T-score mean = 50 and SD = 10.

fITRAQ-20: 20-item questionnaire assessing 5 domains of transition readiness. Total and subscores range from 0 (worst) to 5 (best).

adult cohort were not associated with transition readiness
(Table 2).

Associations Between Physical, Psychological,

and Social Health and Transition Readiness

After controlling for potential confounders, patient-
reported measures of fatigue, pain interference, and sleep dis-
turbance were not associated with transition readiness (Table 3).

There was no association between transition readiness
and anxiety among the pediatric cohort, but there was a small
but statistically significant association in the young adult co-
hort (Table 4). Among the young adult cohort, each 1 point in
PROMIS anxiety score, indicating worse anxiety, was associ-
ated with a 0.02-point-lower TRAQ-20 score. Depression was
not associated with transition readiness in either cohort.

Patient-reported social health (peer relationships or social
satisfaction) was statistically significantly associated with tran-
sition readiness in the pediatric cohort (beta = 0.01; P = 0.009)
but not in the young adult cohort (Table 4).

DISCUSSION

In these analyses, we found that TRAQ-20 transition
readiness scores were consistently associated with age and sex,
reinforcing prior literature in IBD and other chronic condi-
tions.'®20-23. 3234 However, associations between transition read-
iness and other measures of physical, psychological, and social
health were either small, inconsistent, or nonexistent. Although
age was associated with better transition readiness in both study
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cohorts, the effect was 3 times greater in the young adult cohort
than in the pediatric cohort. This raises the possibilities that the
relationship between age and transition readiness is not linear
and that transition readiness increases faster in young adult-
hood than in childhood (although this study was not designed
to assess this possibility) or that differences in age are actually
attributable to other factors we did not assess, such as self-
efficacy or resilience, which has been shown in a recent study
among adolescents with IBD.* Similarly, female sex was asso-
ciated with better transition readiness in both cohorts, but the
effect in the young adult cohort was twice that of the pediatric
cohort, also suggesting a more complex, cohort-dependent as-
sociation that could also result from other unmeasured factors.

The direction and significance of the association between
IBD activity/remission status and transition readiness varied by
cohort and disease activity index, consistent with other liter-
ature, which has not found clear associations with transition
readiness and disease severity.!® 3 3¢ In our primary analyses,
remission status was associated with lower transition readiness
scores in the pediatric cohort and higher scores in the young
adult cohort (Table 2). One possible cause could be the differ-
ences in how children and young adults are expected to take
responsibility for their own health and health care. For a child’s
IBD to be in remission, an adult parent must typically be man-
aging the child’s health and health care, which carries the poten-
tial of sheltering the child from developing transition readiness
skills. However, young adults may be more likely to be in re-
mission if they are themselves capable of managing their own
health and health care because they are living independently
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TABLE 2. Associations Between Transition Readiness, Patient Characteristics, and Disease Activity

Pediatric Cohort Young Adult Cohort
n = 348 n =102
Patient characteristics Beta (95% CI) P Beta (95% CI) P
Age* 0.1 (0.08 t0 0.2) <0.001 0.3(0.1t00.5) 0.001
Sex” 0.2(0.7t0 0.4) 0.006 0.5(0.2t00.8) 0.002
Remission status? -0.3 (-0.5t0-0.1) 0.003 0.3 (-0.03t0 0.6) 0.08
HRQoL*$ —0.001 (-0.005 to 0.003) 0.6 0.1(-0.03t00.2) 0.1
*Adjusted for sex, remission status, and years since diagnosis.
fadjusted for age, remission status, and years since diagnosis.
*adjusted for age, sex, and years since diagnosis.
SHRQoL measured by IMPACT-35 in pediatric cohort, SIBDQ in young adult cohort.
TABLE 3. Associations Between Transition Readiness and Physical Health
Pediatric Cohort Young Adult Cohort
n = 348 n =102
Patient characteristics Beta (95% CI) P Beta (95% CI) P
Fatigue* —0.0007 (-0.009 to 0.008) 0.9 —0.008 (-0.02 to 0.007) 0.3
Pain interference* -0.0012 (-0.01 to 0.008) 0.8 —0.001 (-0.02 to 0.02) 0.9
Sleep disturbance* -0.0094 (-0.02 to 0.0018) 0.1 —0.015 (-0.03 to 0.001) 0.1
*Adjusted for age, sex, and years since diagnosis.
TABLE 4. Associations Between Transition Readiness and Psychological and Social Health
Pediatric Cohort Young Adult Cohort
n =348 n =102
PROMIS measure” Beta (95% CI) P Beta (95% CI) P
Anxiety —0.005 (-0.01 to 0.004) 0.3 —0.02 (-0.04 to —0.003) 0.02
Depression —0.009 (-0.02 to 0.002) 0.1 -0.02 (-0.03 to 0.001) 0.07
Peer relationships 0.01 (0.003 to 0.02) 0.009 - -
Social satisfaction - - 0.02 (—0.0004 to 0.03) 0.06

*Adjusted for age, sex, remission status, and years since diagnosis.

from parents. Interestingly, the rates of remission were higher
for the pediatric cohort than for the young adult cohort, a
finding that will require further study because it suggests that
young adults lack important knowledge and skills for man-
aging their illness even as they report higher levels of transition
readiness. Given the many developmental tasks of adolescence
and young adulthood, it is not surprising that there would be
variability in transition readiness by age. However, it is not pos-
sible to understand the direction of the associations between
age, disease management, and IBD activity without further,
longitudinal studies. The findings of such studies will be critical

for refining transition readiness models and designing interven-
tions and recommendations.

Overall, we found few associations between patient-
reported measures of physical, psychological, and social health
and transition readiness. We did find 2 small but statistically
significant associations between transition readiness and peer
relationships in the pediatric cohort alone and between tran-
sition readiness and anxiety in the young adult cohort alone,
but these are unlikely to be clinically meaningful. Based on our
analyses, a young adult’s PROMIS anxiety score would have
to differ by 10 points (SD is equal to 10 points, and minimally
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FIGURE 1. Associations between transition readiness and age.

important difference is 2.3-4.5 points) to be associated with a
0.2-point difference in the TR AQ-20 score. Therefore, a full SD
difference in a young adult’s PROMIS anxiety score would re-
sult in a smaller change in the TRAQ-20 score than a 1-year
change in age and would have about half the impact of the
young adult’s sex. Therefore, our results do not support the
current conceptual models that propose a causal relationship
between psychological and social factors and transition readi-
ness.!* ¥ Our results instead suggest that although impairments
in psychological and social health are common for children and
young adults with chronic disease, they do not adversely affect
transition readiness. Therefore, efforts to improve the psycho-
logical or social health of children and young adults, while
important, may not affect transition readiness. Rather, inter-
ventions aimed at improving transition readiness could focus
on promoting specific health literacy and disease self-manage-
ment skills.

This study in the IBD Partners cohorts—?2 national, geo-
graphically diverse study populations—is one of the first large-
scale assessments of the TRAQ-20’s performance that was not
completed in one of a few select tertiary care centers, among
patients who were receiving health care transition support. Yet
our study reinforces many of the associations between age, sex,
and transition readiness that were observed in specialized care
settings, supporting its use more broadly to assess transition
readiness.

Our study has several limitations affecting the general-
izability of our results. First, because our study population
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was predominantly white and consisted of volunteers, our re-
sults may not be generalizable to the overall IBD population
in the United States. Second, to minimize respondent burden
and improve retention, we did not query patients regarding
whether (1) they had received any transition readiness prepa-
ration as part of their care, (2) they had transitioned to adult
providers at the time they completed the baseline or follow-up
assessments, or (3) they had been diagnosed with other behav-
ioral or physical health diagnoses or comorbidities that could
also affect their transition readiness. Therefore, we cannot as-
sess associations between these factors and patient-reported
transition readiness. Another potential limitation is the rela-
tively small proportion of patients with moderate to severe di-
sease activity and with poor scores on the PROMIS measures,
which introduces the possibility of a type II error. However,
the proportion of patients in remission was consistent with
national data, so this cohort is fairly representative of chil-
dren with IBD.¥

In addition, because of the Web-based nature of the
study, we relied on self-report of IBD diagnosis and assess-
ments of disease activity, without input from physicians or the
medical record. However, in our validation study of the larger
Partners cohort, self-reported IBD status was confirmed by
medical records in 96% of participants, suggesting that patients
who are involved with the Crohn’s & Colitis Foundation are
reliable reporters of their diagnoses.?* Finally, our analysis util-
ized symptom-based indices to assess disease activity rather
than endoscopic assessment. Although endoscopic healing is
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increasingly recognized as an important clinical target, con-
temporaneous assessment of transition readiness and mucosal
healing would not be practical in a large, multistate internet
cohort.

CONCLUSIONS
In our cohort of children and young adults with IBD,

patient-reported transition readiness as measured by the
TRAQ-20 was associated with older age and female sex,
which was consistent with prior studies of this instrument.
Interestingly, transition readiness was inversely related to IBD
remission in children, suggesting that transition skills do not
immediately translate to better health. And finally, transition
readiness was not consistently or meaningfully associated with
patient-reported HRQoL or psychological and social health,
suggesting that transition skills can be acquired or fostered in
all patients, regardless of these factors.
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