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Abstract

The transition from pediatric to adult transplant care is a high risk period for non-adherence and
poor health outcomes. This article describes a quality improvement initiative integrated into a
pediatric liver transplant program that focused on improving outcomes following the transfer from
pediatric to adult liver transplant care. Using improvement science methodology, we evaluated the
impact of our center's transition readiness skills (TRS) program by conducting a chart review of 45
pediatric liver transplant recipients who transferred to adult transplant care. Medication adherence,
clinic attendance, and health status variables were examined for the year pre-transfer and first year
post-transfer. 19 recipients transferred without participating in the TRS program (control group)
and 26 recipients participated in the program prior to transferring to the adult clinic (TRS group).
The TRS group was significantly older at the time of transfer, more adherent with medications,
and more likely to attend their first adult clinic visit compared to the control group. Among the
TRS group, better adolescent and parent regimen knowledge were associated with greater
adherence to post-transfer clinic appointments. Transition planning should focus on the gradual
shift in responsibility for health management tasks, including clinic attendance, from parent to
adolescent. There may be support for extending transition support for at least 1 year post-transfer
to promote adherence.
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Introduction

“Transition” is an active process that addresses the medical, psychosocial, and educational/
vocational needs of adolescents as they prepare to move from child- to adult-centered health
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care, while “transfer” refers to the change in the location where care is provided (Blum et
al., 1993; de Silva & Fishman, 2014; Kennedy & Sawyer, 2008; Sawyer, Blair, & Bowes,
1997). During adolescence, the management of a chronic illness typically shifts from the
primary responsibility of the parent to self-management by the adolescent (Fredericks et al.,
2010; Kieckhefer & Trahms, 2000). Transition readiness can be viewed as an adolescent/
young adult's ability to begin and complete the transition process with parent/family and
provider support (de Silva & Fishman, 2014). Ultimately, it has been recommended that
pediatric patients should not transfer to adult health services unless they have the skills
necessary for functioning effectively in the adult health care system (de Silva & Fishman,
2014; Huang et al., 2011). Overall, it is recommended that prior to transferring to adult-
centered care, pediatric transplant recipients should be able to describe their health
condition, demonstrate a sense of responsibility, and have the capacity to independently
manage their health (Bell et al., 2008). In adult care settings, patients are expected to
independently discuss medical care with the treatment team, schedule and attend
appointments, refill prescriptions, and adhere to medications and treatment
recommendations (de Silva & Fishman, 2014; Kennedy, Sloman, Douglass, & Sawyer,
2007). It is recommended that pediatric providers foster the development of self-
management skills in their patients, as these skills are integral to the achievement of
independence necessary for successful health care transitions.

In order to promote transition readiness, it is necessary to define what constitutes a
successful transition to adult care. Initial studies have focused on medical stability and
attendance at the first scheduled clinic appointment in the adult center as markers of a
successful transition (Annunziato et al., 2007; Nasr, Campbell, & Howatt, 1992; Reid et al.,
2004). To initiate the transition process, it is recommended that providers assess the patient's
ability to manage their health to the degree necessary to facilitate successful transfer to the
adult health care system (Annunziato et al., 2014). During this assessment, it is important to
consider the impact of the transition process on medical stability, quality of life,
psychosocial functioning, educational/vocational outcomes, and health care utilization rates.
This information will allow for patient-centered, individualized transition plans.

Intended Improvement

Within our institution, we identified a gap in our services with respect to preparing our
pediatric liver transplant recipients for the transition to adult transplant care. Specifically,
feedback from our colleagues in the adult liver transplant clinic suggested that our pediatric
patients had poor medication adherence and poor clinic attendance and perhaps were not
“ready” for transfer to the adult health care system. Indeed, despite the prevalence of
consensus statements and policy papers from numerous pediatric and adult organizations
(Blum et al., 1993; Rosen, Blum, Britto, Sawyer, & Siegel, 2003), our program was not
systematically addressing transition readiness in our clinic, and we did not have an accepted
protocol to guide the transfer from pediatric to adult-centered care. Decisions to transfer care
were typically based on patient age, medical stability, patient preference, change in
insurance, or repeated failure to attend clinic (i.e., “lost to follow-up”).
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In 2006, the Pediatric Committee of the American Society of Transplantation jointly
sponsored an international consensus conference on “Adolescent Transition to Adult Care in
Solid Organ Transplantation.” Subsequently, this committee recommended that prior to
transferring to adult-centered care, the pediatric transplant recipient should demonstrate the
ability to independently manage their health, including adhering to their immunosuppressant
medications (Bell et al., 2008). Due to the high degree of non-adherence during transition to
adult centered care (Foster, 2015), implementing this recommendation may have positive
implications upon overall health and quality of life outcomes for transplant recipients.

In response to the identified gaps in service as well as the recommendations set forth by the
consensus conference (Bell et al., 2008), our pediatric liver transplant center instituted a
quality improvement (QI) initiative, and began the initial phase of developing a transition
program focused on the assessment and promaotion of health-related knowledge, motivation,
and self-management skills. This QI initiative aimed to describe the current state of
transition at our institution, implement change, and evaluate the outcomes using a Plan-Do-
Study-Act (PDSA) model (Schurman, Gayes, Slosky, Hunter, & Pino, 2015; Taylor et al.,
2013). The initial steps of this QI initiative entailed the development and implementation of
clinic-based surveys to assess transition readiness skills (TRS) (Fredericks et al., 2010) and
transition-related attitudes of our adolescent patients and their parents (Fredericks et al.,
2011) in order to document the current state of our program. The goal of this QI project was
to increase documented TRS screening to at least 95% for pediatric liver transplant
recipients aged C11 years. This goal was adopted due to clinical significance and
congruence consensus statements (Bell et al., 2008). It was expected that systematic
implementation of standardized TRS assessments would lead to better transition preparation
and improved outcomes following the transfer to adult care. This paper describes how
standardized and objective measures of transition readiness, adherence, and health status
were selected and used to evaluate our pediatric liver transplant clinic transition program.

Methods

To evaluate the impact of our program, we followed a PDSA cycle (Figure 1), wherein we
developed a plan to test the change in outcome (Plan), implemented the program (Do),
evaluated the outcomes and consequences (Study), and determined what modifications
should be made in our program (Act) (Schurman et al., 2015; Taylor et al., 2013). This
quality improvement project was granted exemption by our Institutional Review Board.

Planning and Implementing the Intervention

A review of the pediatric liver transplant clinic registry identified all patients who had
transferred from the pediatric liver transplant program to the adult liver transplant program
between the years 2000-2010 (Figure 2). In 2008, our pediatric liver transplant clinic
initiated a TRS program focused on the assessment and promotion of self-management
skills, health related knowledge, and adherence (Fredericks et al., 2010). As part of this
program, pediatric liver transplant recipients C11 years of age and their parents complete a
survey of TRS (Fredericks et al., 2010). Patients completed this survey if they were 11 years
of age and older and more than 6 months post-transplant. We included patients as young as
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11 years as previous research suggests that the transition of responsibility for health related
tasks occurs between the ages of 9 and 17 years, with a mean age of 12 years (American
Academy of Pediatrics, American Academy of Family Physicians, & American College of
Physicians, Transitions Clinical Report Authoring Group, 2011; de Silva & Fishman, 2014;
Shemesh et al., 2004). When present, parents completed a parallel version of the measure.

In clinic, the TRS surveys are reviewed by members of the multidisciplinary pediatric liver
transplant team, comprised of a hepatologist, clinical transplant nurse, pediatric
psychologist, social worker, and dietician. Using results from this measure, individualized
transition goals are developed in collaboration with liver transplant recipients and their
parents. The clinic-based interventions were delivered primarily by a pediatric psychologist
and incorporated educational, motivational, behavioral, and organizational strategies to
foster the acquisition of self-management skills. Sample goals and interventions are outlined
in Table 1.

Transition Readiness Skills Survey (TRS)

Adherence

The TRS is a clinically-derived survey that assesses self-management skills, regimen
knowledge and psychosocial adjustment. This measure has been described previously
(Fredericks et al., 2010). The adolescent and parent versions of the TRS have demonstrated
acceptable internal consistency, with Cronbach's index of internal consistency ranging from
o = 0.68-0.81 for the adolescent version (o = 0.85 for entire 38-item scale), and oc = 0.18-
0.75 for the parent version (oc = 0.75 for the entire 36-item scale) (Fredericks et al., 2010).

A multi-method assessment of the adolescent's adherence to immunosuppressant
medications and clinic visits in the year pre-transfer and the year post-transfer from pediatric
to adult care was conducted using a retrospective review of the patient's electronic medical
record. In practice, these measures of adherence, along with measures of psychosocial
adjustment, were evaluated to determine transfer readiness in both the TRS and control
groups. Specifically, patients who demonstrated independent self-management skills (i.e.,
primary responsibility for the management of health care needs) with optimal medication
adherence were deemed ready to transfer to the adult clinic. Patients with poor self-
management skills and documented non-adherence were identified and an individualized
treatment plan was developed prior to transferring to the adult clinic.

Immunosuppressant Levels

The degree of fluctuation in immunosuppressant blood levels has been used to assess the
variability of medication administration, with higher fluctuations indicating medication non-
adherence (Annunziato et al., 2013; Fredericks, Lopez, Magee, Shieck, & Opipari-Arrigan,
2007; Schafer-Keller, Steiger, Bock, Denhaerynck, & De Geest, 2008; Shemesh et al., 2000,
2004; Supelana et al., 2014; Venkat, Nick, Wang, & Bucuvalas, 2008). Data from routine
laboratory monitoring of tacrolimus and cyclosporine blood levels were obtained from the
participant's medical record. Immunosuppressant levels obtained during inpatient
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hospitalization stays were not included in the analyses. Standard deviations (SD) of
consecutive blood levels obtained retrospectively were calculated. Participants were
considered adherent to their immunosuppressant medications if their tacrolimus SD were\2.0
and if their cyclosporine SD levels\30.0 (Bucuvalas & Alonso, 2005; Fredericks et al., 2007,
2008; Schafer-Keller et al., 2008).

Clinic Attendance

Adherence to clinic visits was assessed by comparing actual clinic attendance to the
frequency recommended by the transplant team. The rates of clinic attendance for the year
pre-transfer and for the year post-transfer were obtained from the recipient's electronic
medical record. Participants were considered adherent to clinic visits if they attended 85% or
more of their scheduled clinic appointments. This definition is consistent with the pediatric
adherence literature (Rapoff, 1999), and previous work in pediatric liver transplantation,
wherein the rate of clinic attendance was significantly related to hospital admissions, liver
biopsies, and rejection episodes (Fredericks et al., 2007).

Health Status

Measures of adolescent/young adult health outcomes including liver panel tests [aspartate
aminotransferase (AST), alanine aminotransferase (ALT), total bilirubin (TBili)], graft
function, frequency of hospital admissions, liver biopsies, episodes of rejection, and
mortality were obtained for the year pre-transfer and the first year post-transfer to the adult
clinic. Health status variables were extracted from the recipient's electronic medical record.
Participants were considered to be within normal limits for liver function if their AST values
were <35 U/L, ALT values were <60 U/L, and Thili values were <26 mg/dL. Elevated liver
panels are typically indicative of liver damage, including the possibility of disease
recurrence or graft rejection. These values were determined based on previous research (Ng
et al., 2012) and consultation with our pediatric transplant team.

Factors for Successful Transition

A variety of factors were evaluated to determine the proportion of liver transplant recipients
who “successfully transitioned” into adult care. Participants were classified as “successfully
transitioned” if they demonstrated a combination of optimal medication adherence,
measured by SD of immunosuppressant blood levels (tacrolimus SD <2 and cyclosporine
SD <30), clinic attendance (>85 %), attendance at the first scheduled adult clinic
appointment, and normal liver function tests during the first year post-transfer. These
definitions were selected based on clinical significance and relevant adherence literature
(Bucuvalas & Alonso, 2005; Fredericks et al., 2007, 2008; Rapoff, 1999; Schafer-Keller et
al., 2008). The proportion of successfully transitioned recipients in TRS group versus the
control group was compared.

Study of the Intervention

With the implementation of this QI project, we successfully administered the TRS to 71
pediatric liver transplant recipients C11 years of age, representing 98.6% of the patient
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population within the targeted age group. We conducted a chart review to identify pediatric
liver transplant recipients who transferred to adult transplant care between 2000 and 2010 in
order to evaluate our clinic's transition program. We identified 19 recipients who transferred
prior to the implementation of the TRS, and 26 recipients who transferred after completing a
TRS in clinic (N = 45 transfers). Medication adherence, clinic attendance, and health status
variables were examined for the year pre-transfer and first year post-transfer. For the 26
patients who completed the TRS screening measure, we also examined associations between
domains on the TRS and post-transfer outcomes.

Data Analysis

Results

Measures of adherence and health status were analyzed using descriptive statistics (e.g.
means, SD). Univariate analyses were used to assess between group differences and changes
over time. Pearson's product moment correlation coefficients were calculated whenever the
assumptions underlying parametric statistical testing were met. Given the skewness of the
TRS, Spearman's Rank Correlation, Mann—Whitney U, and Wilcoxon Signed Ranks tests
were conducted to examine the associations and changes over time for scores on the TRS
domains for the intervention group, measures of adherence, health outcomes, demographic
factors including age, and time since transplantation. All analyses were conducted using the
SPSS version 21.0 statistical package.

Participant Demographics

Control Group—Nineteen pediatric liver transplant recipients transferred from pediatric to
adult care prior to the initiation of our transition program and without a formal assessment of
TRS (Figure 2). The mean age at the time of transfer was 19.99 + 1.31 years, and the mean
time since first transplantation at the time of transfer was 9.99 + 5.97 years. Two recipients
experienced a 2nd transplant prior to transferring care due to primary non-function, which is
a postoperative condition characterized by absence of hepatic recovery due to various insults
during organ recovery, preservation or revascularization. All liver transplant recipients were
more than 1 year post-transplant prior to transferring care.

Intervention (TRS) Group—Twenty-six pediatric liver transplant recipients completed
the TRS prior to transferring to the adult transplant clinic. Fifteen parents completed parallel
versions. The remaining 11 recipients attended clinic independently and did not have a
parent present to complete the TRS. The mean age at the time of transfer was significantly
older than the control group at 20.86 + 0.83 years (p = .024). The average time since
transplantation when transferred to the adult clinic was 13.47 + 6.51 years, which was not
significantly different than the control group (p = .06). Three recipients had experienced a
2nd transplant prior to transferring care due to primary non-function (n = 2) and disease
recurrence (n = 1) related to medication non-adherence. All liver transplant recipients were
more than 1 year post-transplant prior to transferring care.
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Health Status

Table 2 outlines the health status of the pediatric liver transplant recipients following the
transfer of care. There were no significant changes in number of biopsy proven rejections
(BPR) or number of hospitalizations following the transfer from pediatric to adult centered
care for either the control group or the TRS group. There were no significant differences in
health status between control group and the TRS group within the first year of transfer.

Adherence to Medications and Clinic Attendance

In the first year following the transfer of care, the proportion of patients adherent to
medications did not significantly differ between the TRS and control groups (45 vs. 42.1%,
U = 184.5, p = .857). The percentage of patients who were adherent to clinic visits in the
first year post-transfer also did not significantly differ between the TRS and control groups
(44 vs. 68.4%, U = 179.5, p = .111) (Table 3).

However, a significantly higher percentage of liver transplant recipients in the TRS group
attended their first adult clinic appointment when compared to recipients in the control
group (92 vs. 57.9, U = 156.6, p = .008). The control group also had a significant increase in
the rate of clinic attendance from the year pre-transfer to the year post-transfer, (Z = -2.281,
p =.023), unlike the TRS group, which did not demonstrate a significant change in clinic
attendance rate (Z = -1.447, p =.148).

Group Differences

Association

Overall, seven (15.5%) patients were classified as “successful transitions.” Of the 26
patients who participated in the TRS program, 6 (23%) were “successful” compared to only
1 of the 19 patients (5.3 %) who transferred without a transition program (p = .1). With
respect to the transfer of care, 92% percent of the recipients in TRS group attended their first
adult clinic visit, compared to 57% of the recipients in the control group (p =.008). In
retrospect, only eleven (24.4%) recipients evidenced optimal medication adherence, clinic
attendance, and health status in the year prior to transferring to adult care, with no
significant differences between the TRS and Control groups (30.7 vs. 15.8%, p = .2).

Between TRS and Post-transfer Adherence

Adolescent Self-report—Among the adolescents who completed the TRS, scores on the
regimen knowledge domain positively correlated with mean clinic attendance rate post-
transfer (rg = .648, p<.001) suggesting that increased regimen knowledge is associated with
better adherence to clinic appointments following the transfer of care. Adolescent's self-
reported regimen knowledge was significantly negatively correlated with mean AST and
ALT levels post transfer (rs = —.457, p=.022; ry = —.578, p = .002, respectively).
Additionally, the total score on the adolescent TRS was significantly negatively associated
with mean ALT levels post transfer (rg = —.415, p = .039). This suggests that overall
perception of transition readiness is associated with normal liver function values post
transfer. Finally, the adolescent psychosocial domain was significantly negatively correlated
with the presence of undetectable liver function values, often indicating regimen non-
adherence (rg = —.412, p = .041). These results suggest that greater psychosocial functioning
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is associated with the presence of fewer undetectable liver function values post-transfer. No
other domains on the adolescent version of the TRS were associated with post-transfer
adherence or health within the first year in the adult transplant clinic.

Parent Report—~Parent reports on the TRS domain measuring parent demonstrated
knowledge was positively correlated with mean clinic attendance rate post transfer (rg = .
596, p = .025). These results suggest that greater parent demonstrated knowledge was
associated with better clinic attendance. The TRS parent self-management domain measures
the parent's perceptions of their adolescent's skills. Parent reports of adolescent regimen
knowledge domain, and overall parent total score on the TRS was significantly positively
correlated with tacrolimus SD levels post transfer (rg = .738, p = .037; rg = .902, p = .002; rg
=.805, p = .016, respectively). This suggests that parents’ perception of their adolescent's
self-management skills, regimen knowledge, and overall transition readiness are inconsistent
with the adolescent's medication adherence as measured by immunosuppressant variability.
No other domain on the parent version of the TRS was associated with post-transfer
adherence.

Discussion

There is concern that medical complications increase following the transfer from pediatric to
adult-centered care, perhaps in part due to medication non-adherence (Foster, 2015; Nuzio,
Tizzard, & Vajro, 2014; Watson, 2000, 2005). Thus, there is a need to develop strategies to
assess adolescents’ and young adults’ readiness to move to an adult-centered clinic (Bell et
al., 2008; LaRosa, Glah, Baluarte, & Meyers, 2011; McDonagh & Kelly, 2007). In response
to an identified gap in service, we developed a transition program, wherein we began to
systematically assess and promote TRS prior to the transfer to adult care.

The results of this quality improvement initiative demonstrated that the TRS program was
successful in assessing 98% of pediatric liver transplant recipients >11 years. Recipients
who completed the TRS prior to transferring care had higher clinic attendance following the
transfer to adult care compared to those who did not complete a transition readiness
assessment prior to the transfer of care. In addition, among the adolescents in the TRS
group, higher regimen knowledge and psychosocial functioning was associated with better
medication adherence and clinic attendance. Indeed, the majority of adolescents within the
TRS group successfully attended their first adult clinic appointment, as opposed to half of
the adolescents in the control group.

Unfortunately, across all patients, only 15% met criteria for a “successful transition”, with
the majority of these patients being within the TRS group. In retrospect, less than 25% of
recipients across groups evidenced optimal medication adherence, clinic attendance, and
health status in the year prior to transferring to adult care. Of note, the definition of a
successful transition was made retrospectively, and these benchmarks were not utilized as
criteria for transfer. Nevertheless, this underscores the importance of assessing these
domains prior to transferring care, as these patients may be at risk for poor outcomes
following a change in health care settings. In addition, adherence declined following the
transfer of care for the TRS group and remained suboptimal for the control group. This
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suggests that the assessment of TRS may not be sufficient to promote adherence following
the transfer of care. It is recommended that future research and QI initiatives target the
promotion of self-management skills and adherence following the transfer of care within the
adult programs.

There are numerous potential barriers to transferring care, which may arise at the level of the
patient, parent/ family, and the pediatric and adult provider (LaRosa et al., 2011). Thus,
there is growing support for a multidimensional assessment of patients, parents and
providers, as transition is more than the individual's age (Annunziato et al., 2011; Reed-
Knight, Blount, & Gilleland, 2014; Schwartz, Tuchman, Hobbie, & Ginsberg, 2011). An
assessment of transition readiness involves the early identification and remediation of
potential challenges to the transfer of care such as medical stability, regimen adherence,
psychosocial functioning, insurance coverage, transportation, and the availability of an adult
provider. A recent study surveying a nationally representative sample of parents of
adolescents and young adults aged 13-30 indicated that although a majority of these parents
believe that their adolescent should begin seeing an adult care provider at age 18 or younger,
only 30% actually reported that their adolescents transferred to an adult care setting by age
18. Further, although 85% of parents were confident that their adolescents ages 18-19 were
taking medications correctly, there was less confidence in an adolescent's knowledge of
when to go to the ER, how to complete a medical history including a medication list, how to
make a doctor's appointment, and what services are covered by their insurance. Clearly,
there is a need to prepare adolescents and young adults for independent health care
management prior to transferring care (Fredericks et al. 2014).

There are frequently cited challenges to routinely assessing transition readiness, including
time, resources, and lack of validated measures (Okumura et al., 2010; Zhang, Ho, &
Kennedy, 2014). Ideally, the assessment of transition-related skills would be conducted
using well validated measures in the context of standard clinical care. While there is not an
accepted “gold standard” transition tool, there is a growing literature supporting measures
that assess domains of self-management and transition readiness (Davis, Brown, Taylor,
Epstein, & McPheeters, 2014; Ferris et al., 2012; Fredericks et al., 2010; Gilleland, Amaral,
Mee, & Blount, 2012; Reed-Knight et al., 2014; Sawicki et al., 2011, Zhang et al., 2014).

For transition to be successful, it is essential that self-management skills are routinely
assessed to allow learning opportunities to occur prior to receiving adult centered care.
Results of this project suggest parent reports of their adolescent's self-management skills,
regimen knowledge, and overall transition readiness were related to adolescent medication
non-adherence. This suggests that parents may perceive that their adolescents are more
advanced in their skills than they actually are, and may prematurely allow adolescents to
assume responsibility over medication administration. Of note, parent reports were not
obtained for those adolescents who presented in clinic independently; thus, this may
represent a skewed sample. Rather than relying on parent and adolescent self-report of
transition skills, direct assessment of regimen knowledge and self-management skills would
allow providers to correct misinformation and provide education in the context of a clinic
visit.
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Transition readiness assessment should be used to guide skill-based instruction to improve
the likelihood that adolescents and young adults will experience optimal outcomes during
and after the transfer to adult care. This assessment should be comprehensive and integrative
focusing on improvements in a patient's health related knowledge, decision-making skills,
independence, and assertiveness (Samyn, 2012). The use of a transition readiness tool
should guide instructional opportunities to prepare pediatric patients for a successful
transition to adult health care. There is a need for transition readiness tools that are easy to
use, have adequate levels of sensitivity and specificity, and have utility in goal setting and
transition readiness interventions.

Future Directions

This report includes an initial investigation into the utility of transition readiness
assessments using the TRS (Fredericks et al., 2010) and the impact of a transition program
on post-transfer outcomes. Improvements notwithstanding, this QI project did have
limitations. As noted, transition readiness assessment was not systematically assessed or
documented in medical records prior to the initiation of this QI program. Our primary
medication adherence and clinic attendance outcome measures were also not reliably
documented. The use of clinical data that is already being collected as part of routine
practice (e.g., laboratory data, medical record information) is standard for QI initiatives, but
can pose challenges from a reliability and validity perspective, particularly if there is
evidence of unreliability in the documentation. In addition, as this was a QI cycle rather than
a randomized controlled trial, the comparisons between our TRS group and our historical
control group should be interpreted with caution. Prior to the initiation of our TRS program,
there was no previously defined “readiness to transfer” criteria and the transfer was based
primarily on age rather self-management skills. However, this cycle did not specifically
target adherence. Future cycles will include an examination of adherence data as part of
transition readiness, although non-adherence may be a persistent problem that may not be
completely ameliorated prior to transferring care. The current QI program focused on TRS
and did not directly target adherence, which was assessed via laboratory blood values.
Because this was a relatively healthy and medically stable group of patients, there may not
have been enough variability to detect differences in health status and adherence patterns. It
may be that differences in health outcomes may not be detected within the first year post-
transfer, suggesting that longer follow-up may be warranted after the transfer of care.

This report outlines describes results from an ongoing QI initiative. We are currently
engaged in continued evaluation and revision of our transition program. The TRS survey
used in this first cycle was not sufficient to predict successful transfer to adult care, thus we
are evaluating a revised assessment measure using an iterative process involving repeated
assessments and documentation of TRS in the medical record. It is unclear if the lack of
predictive utility relates to the measure, the definition of success, or other factors. We are
collaborating with adult transplant team providers to identify targets and evaluate the impact
of transition readiness interventions on adherence and health outcomes following the
transfer of care. It is recommended that future research continue to investigate the feasibility
and efficacy of transition programming in order to promote optimal long-term outcomes for
children and adolescents with chronic health conditions as they transfer to adult care.
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PLAN
* |dentified a need for systematic
transition readiness assessments.

e Developed the TRS measure
o |dentified outcome targets

ACT (ongoing)
Revised TRS.
Standardized assessment
procedure in clinic.

DO
¢ Implemented TRS measure in
clinic to 26 pre-transfer

patients (aged >11 years)

* Refine transition

interventions in clinic.

STUDY

* Evaluated medical outcomes of Control
and TRS participants.

e Compared TRS results to medical

outcomes post-transfer.

Figure 1.
The Plan—-Do-Study—Act cycle for transition programming
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Figure 2.

Description of pediatric liver transplant recipients who transferred to adult care

(N = 45)

Identification of Transferred Pediatric
Transplant Recipients

/

Transferred Prior to
Implementing the TRS

(n=19)

|

Control Group

N\

Transferred After
Completing a TRS

(n =26)

|

Intervention (TRS) Group ’

Mean age at transfer:
19.4 £ 1.1 years

Mean time since
transplantation at time of
transfer: 9.79 + 6.0 years

Mean age at transfer:
20.4 + .89 years

Mean time since
transplantation at time of
transfer: 13.42 + 6.5 years

;":

1) TRS group was significantly older than the
control group at time of transfer (p = 0.004).

2) Mean time since transplantation between the
two groups was not significantly different

(p=0.06).
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Sample clinic-based intervention strategies to promote self-management skills and transition readiness

Domain

Concept

Sample interventions

Sample goals

Health-related knowledge

Behavioral skills

Disease-specific
knowledge

Regimen knowledge
Health literacy

Problem identification,
goal setting
Communication skills
Cues to action
Incentives/rewards
Stress

Health education

Symptom recognition

Promote the “Ask Me Three” approach:
http://www.npsf.org/askme3

(What is my main problem? What do |
need to do? Why is it important for me to
do this?)

Self-management training
Communication skills training
Organizational skills (e.g., alarms on
phone)

Emotional support: coping strategies,
stress management

Patient will be able to describe the
reason for transplant at the next clinic
visit

Patient will be able to name medications
and doses at the next visit

Patient will be able to identify symptoms
of rejection

Patient will set alarms on cell phones to
prompt medication administration
Patient will assist his mother in filling
his pillbox

Patient will call in her own prescription
refill this month
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Total group TRSgroup Control group pvalue Univariateanalyses
Mean age at transfer (in years) 20.49 (1.13)  20.86 (.83) 19.99 (1.31) _024* =-2.264
N =45 n=26 n=19 U =1485
Mean time since transplant at transfer (in years) 12.00 (6.46)  13.47 (6.51) 9.99 (5.97) .085 Z=1.724
N =45 n=26 n=19 U=172.00
Number of pre-transfer BPR (% of participants with 1 or 5 (6.6 %) 1(3.8%) 4 (10.6 %) .366 Z=-903
more BPR) N =45 n=26 n=19 U =230.00
Number of post-transfer BPR (% of participants with 1 or 3 (4.6 %) 0 (0 %) 3 (10.6 %) 101 =-1.641
more BPR) N =44 n=25 n=19 U =212.50
Number of deaths post transfer 2 1 1 .822 Z=-225
N =45 n=26 n=18 U =243.50
Number of participants with pre-transfer graft loss 0 0 0 - -
N =45 n=26 n=19
Number of participants with post-transfer graft loss 2 1 1 .844 Z=-197
N =44 n=25 n=18 U =234.50
Number of undetectable IST values pre 12 8 4 .08 =-1.75
N =44 n=25 n=19 U =179.00
Number of undetectable IST values post 11 4 7 .245 =-.798
N =44 n=26 n=18 U=2115

BPR biopsy-proven rejection, | ST immunosuppressant therapy

*
p<0.05
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Table 3

Adherence patterns across the TRS and control groups

Total group TRSgroup Control group pvalue
Percent of clinic adherence (=85 %) pre-transfer ~ 40.9 385 44.4 .695 =-.392
N =44 n=26 n=18 U =220.00
Percent of clinic adherence (=85 %) post-transfer ~ 54.5 44.0 68.4 111 Z=-1.593
N =44 n=25 n=19 U=1795
Clinic attendance rate pre-transfer 66.82 69.57 62.84 547 Z=-.602
N =44 n=26 n=18 U =209.50
Clinic attendance rate post-transfer 81.60 77.29 87.28 .138 Z=-1.484
N =44 n=25 n=19 U =180.50
Percent attended first clinic visit 713 92 57.9 .008* Z=-2.643
N =44 n=25 n=19 U =156.5
% IST adhere pre 52.3 60 42.1 .245 =-1.164
N =44 n=25 n=19 U =195.00
% IST adhere post 43.6 45 421 .857 =-.180
N =39 n=20 n=19 U=1845

IST immunosuppressant therapy

*
p<0.01
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