
Assessing allocation of responsibility for
health management in pediatric liver
transplant recipients

Bilhartz JL, Lopez MJ, Magee JC, Shieck VL, Eder SJ, Fredericks EM.
(2015) Assessing allocation of responsibility for health management in
pediatric liver transplant recipients. Pediatr Transplant, 19: 538–546.
DOI: 10.1111/petr.12466.

Abstract: Given the increased risk for non-adherence and poor health
outcomes in late adolescence, there is a need for better methods to
evaluate and improve the transition process as adolescent patients are
prepared to be independent adults. This study assessed the
psychometrics and concurrent validity of a newly developed measure of
AoR for health management in pediatric liver transplant patients. A
total of 48 patients and 37 parents completed a 13-item measure of
AoR. We performed an exploratory PCA on survey results and used
component scores to assess the relationship between AoR and age, age
at transplant, adherence, and health outcomes. Two primary
components were identified: communication with the healthcare system
and self-management tasks. Parent perception of adolescent
responsibility for tasks related to communicating with the healthcare
system was correlated, in younger patients, with increased non-
adherence while responsibility for tasks related to self-management was
correlated, in older patients, with decreased non-adherence. These
results support AoR as a two-domain construct, and they provide
targets for monitoring and intervention as adolescent patients advance
toward transfer.
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As long-term survival rates for pediatric liver
transplant recipients continue to improve (1, 2),
providers are faced with increasing numbers of
patients reaching a period during which their
care will ultimately be transferred to an adult-
based clinic. This transfer is an experience that
has been acknowledged as challenging by
patients, families, and physicians alike (3–5), and
the adolescent developmental period leading up
to it is one regarded as high risk across all popu-
lations, both with and without the additional
burden of a chronic health condition such as a
transplant (6, 7). Thus, there is a critical need to
develop a richer understanding of the process of
transition, best appreciated as one that begins

long before, and in some cases continues long
after, the physical transfer to a different clinic
(5). Using a shared management model, the first
stage of the transition process has been proposed
to begin around 10 yr of age, suggesting this as a
time when providers should begin to introduce
the concept of transition (8, 9). This is the age
around which many children begin to develop
some engagement with their own care (8). Over
the subsequent years, attention to age-appropri-
ate developmental milestones and the gradual
shift in supervision and responsibility become a
critical part of preparing these young children to
become independent adults (8–11).
Increasing responsibility for different aspects

of their health management has been identified
as an issue about which adolescent patients have
a particular interest (4). AoR refers to the degree
of involvement of the adolescent, parent, and
other caretakers in various aspects of disease
management, and an appropriate shift in AoR

Abbreviations: AoR, allocation of responsibility; OTIS,
organ transplant information system; PCA, principal com-
ponents analysis; s.d., standard deviation; tacro s.d., tacroli-
mus standard deviation; TRS, transition readiness survey.
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over time is one of the components of a success-
ful transition process (9, 10, 12, 13). A consensus
conference sponsored by the Pediatric Commit-
tee of the American Society of Transplantation
recommended that, by the time of transfer, ado-
lescents and young adults should have success-
fully taken on responsibility for their health care
in areas such as knowing names and doses of
their medications, calling for their own prescrip-
tion refills, maintaining a pill box, independently
managing their appointments and communicat-
ing with their medical providers, and being able
to seek urgent medical attention when appropri-
ate (14). Despite these recommendations, there
are relatively limited objective data on AoR and
strategies for effectively shifting responsibility
from parent to adolescent.
In the pediatric transplant population, age is

associated with increased patient responsibility
for health management (10, 15, 16). Older ado-
lescents/young adults are also known to be at
higher risk for non-adherence to their recom-
mended treatment regimen (17, 18). Yet, a direct
relationship between AoR and risk for non-
adherence has not been well established. Among
pediatric kidney transplant recipients, increased
patient–parent disagreement regarding AoR was
significantly associated with medication non-
adherence as measured by electronic medication
monitoring devices (MEMS� TrackCaps) (15);
however, the relationship between AoR and
adherence has not yet been specifically investi-
gated in pediatric liver transplant recipients.
The primary objective of this study was to

assess the psychometric properties of a clinically
derived measure of AoR in a population of pedi-
atric liver transplant recipients. The measure
described herein was developed as part of a lar-
ger quality improvement initiative within our
center (10) to address a gap in the literature with
respect to the assessment of AoR in transplant
recipients. Since the initiation of our project, two
additional measures of AoR have been published
(15, 16), supporting the need to develop strate-
gies to assess responsibility for health-related
tasks among adolescents. Secondary aims of this
study were to investigate the relationship
between AoR and patient age, gender, and
adherence as assessed by s.d. of consecutive,
trough immunosuppressant blood levels (8, 19–
21), and rate of clinic attendance. We hypothe-
sized that adolescent liver transplant recipients
will have better adherence and more favorable
outcomes when responsibility for health manage-
ment is shared or allocated to their guardians
rather than when adolescents take primary
responsibility for their care.

Participants and methods

Participants

Participants in this study were patients in our institution’s
pediatric liver transplant clinic who completed a measure of
AoR as part of an ongoing quality improvement project
centered on the process of transition (4, 10). Inclusion crite-
ria were (i) ≥11 yr of age (8), (ii) >1 yr from transplant and,
thus, at less risk for iatrogenic fluctuations in their immuno-
suppressant levels, (iii) on tacrolimus as the primary immu-
nosuppressant during the 12 months prior to or six months
after completing the survey, and (iv) not a multiorgan trans-
plant recipient. We recorded patient gender, age at the time
of completing the measure, age at the time of transplant,
time elapsed since transplant, and indication for transplant.
This study was conducted from June of 2010 through
November of 2013, and the “study period” for each individ-
ual participant included six months post-survey completion.
This study was reviewed by our institutional review board
and was determined to be “not regulated” due to its nature
as a clinical quality improvement project.

Measure of AoR

As part of an ongoing clinical quality improvement project
within our liver transplant program, all patients who are
≥11 yr of age and at least six months from transplant com-
plete a TRS biannually to guide transition planning. Based
on results from an analysis of our initial TRS as well as a
follow-up study of patient and parent perceptions of the
transition process (4, 10), a separate AoR measure was
added to the TRS in 2010. Items were developed through
clinical observation, discussion among our institution’s
pediatric liver transplant team, and a review of the literature
on AoR, transition, and adherence (14, 22, 23). Our team is
composed of a pediatric transplant hepatologist, transplant
surgeon, transplant nurse coordinator, pediatric psycholo-
gist, social worker, and a dietician. The AoR measure con-
sists of 13 items (Table 1). Adolescents and parents/
guardians (when available) answer identical questions on
parallel self-report measures. Respondents were asked to
choose from one of the three answers: (i) parent/guardian
takes primary responsibility, (ii) responsibility is shared
between the parent/guardian and the adolescent, or (iii)
adolescent takes primary responsibility. Administration
time is <5 min during the course of a routine clinic visit.
Items with the parent or guardian assuming primary
responsibility were given a score of 1, and those with the
adolescent sharing or taking primary responsibility were
scored as 2 and 3, respectively. Thus, higher scores are
indicative of greater responsibility allocated to the adoles-
cent.

Assessment of adherence

Immunosuppressant variability

Fluctuation in immunosuppressant trough levels over time,
as measured by s.d., has been directly correlated with rejec-
tion of the transplant in both pediatric and adult patients
(8, 19–21). Shown to have a stronger relationship with rejec-
tion than either patient or provider assessments of adher-
ence (8), immunosuppressant variability thus presents itself
as a surrogate marker for non-adherence and can be calcu-
lated from laboratory values obtained in the course of rou-
tine clinical care. To assess the risk for non-adherence in
this manner, we retrieved serial tacrolimus trough levels for
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participants from their electronic medical record and our
institution’s OTIS. Laboratory values obtained while
inpatient were omitted. Standard deviations were calculated
for consecutive tacrolimus trough levels for all participants
for the study period of six months following their comple-
tion of our AoR measure. To guard against the introduction
of bias, laboratory values were retrieved from the medical
record and placed into an electronic database by research
assistants not directly involved in clinical care. We used a
tacro s.d. of two as a cutoff for non-adherence (19). In
addition to immunosuppressant variability as a measure of
non-adherence, we also retrieved each participant’s individ-
ual target tacrolimus range from their electronic medical
record and calculated the percentage of trough levels out
of the target range during the study period. At our center,
patients >12 months post-transplant obtain laboratory
testing every two months, unless otherwise medically
indicated.

Clinic attendance

To assess non-medication-related aspects of regimen adher-
ence, we also examined patterns of clinic attendance. The
number of visits missed without re-scheduling (i.e., “no-
show”) was collected for each participant during the study
period, as was the percentage of visits attended as sched-
uled.

Health outcomes

The number of days hospitalized for rejection during the
study period was recorded. We also recorded the number of
episodes of biopsy-proven rejection during the study period.

Data analysis

To identify potential components underlying this AoR mea-
sure, we conducted an exploratory PCA on the 13 items of
the adolescent and the parent surveys separately. PCA with
a varimax rotation was performed to maximize the unique
nature of each component extracted (24). Internal consis-
tency of the complete 13-item measure, as well as for each
of the resulting components, was assessed using Cronbach’s
alpha. Component scores were calculated for each partici-
pant, which reflected to what degree they were represented
by each component identified. The degree of component sat-
uration was used as a means of evaluating the stability of
our PCA (25).

The normality of the distribution of AoR survey
responses, adherence measures, and health outcome vari-
ables was assessed. We looked for any differences between
participants and non-participants (see Table 2 for reasons
for non-participation) in terms of their gender, demograph-
ics, adherence measures, and health outcome variables using
either the Mann–Whitney or chi-square test, as statistically
appropriate. Additionally, again using either the Mann–
Whitney or chi-square test, we looked for differences
between the genders in terms of their demographics, adher-
ence measures, health outcome variables, and survey
responses. Adolescent–parent agreement was assessed using
the Wilcoxon signed-rank test to compare responses on each
of the 13 items for adolescents and parents.

Based on the non-normal distribution of survey
responses, we used Spearman’s rank correlation coefficient
(rho) to assess the relationship between age, age at and time
since transplant, AoR, adherence, and health outcomes.
Partial correlations were used to control for the effect of
non-adherence on the relationship between AoR and age.
To minimize the complications arising from multiple com-
parisons with a 13-item measure, we used the component
scores resulting from our PCA as variables reflecting differ-
ent aspects of AoR for each participant when performing
the analyses. Given the exploratory nature of this study and
the aim to identify targets for future work at the expense of
potential initial false positives, we did not apply any further
corrections for multiple comparisons. All p-values reported
in this study are two-tailed.

The analyses for this study were conducted using SPSS
for Windows (version 20; IBM Corporation, Armonk, NY,
USA).

Results

Participants

From June of 2010 through November of 2013,
83 patients participated in our institution’s pedi-
atric liver transplant transition program. Of
those, 48 met study inclusion criteria, completed

Table 1. AoR survey items

Survey item no.

1 Who remembers morning medications?
2 Who remembers evening medications?
3 Who makes sure medications are taken properly?
4 Who makes sure there is enough medication?
5 Who calls in prescription refills?
6 Who organizes medications? (Like in a pillbox)
7 Who remembers appointment times?
8 Who remembers laboratory draws?
9 Who makes clinic appointments?
10 Who discusses health needs at clinic visits?
11 Who notices health changes?
12 Who calls the medical team with health-related questions?
13 Who describes health condition to others?

Table 2. Participant demographics

N = 48
Gender (%)
Male 18 (37.5)
Female 40 (62.5)

Mean age (s.d.) 15.8 yr (2.6)
Mean age at transplant (s.d.) 6.37 yr (4.5)
Mean time since transplant (s.d.) 9.41 yr (4.5)
Non-adherent by Tacro s.d. >2 (%) 16 (33.3)
Total episodes of rejection in all
patients in this study

3

Reasons for non-participation (from initial sample of 83 patients)
Reason Number of patients (%)

Less than 1 yr since transplant at survey completion 11 (13)
Lost to follow up or data otherwise unavailable
during the study period

10 (12)

AoR measure not completed 7 (8.4)
On a primary immunosuppressant other than
tacrolimus during the study period or year prior

6 (7.2)

Multiorgan transplant recipient 1 (1.2)
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the AoR portion of the TRS, and had the
requisite clinical data available (see Table 2 for
demographics and reasons for study non-partici-
pation). Thirty-seven (77%) of those 48 patients
had parent or guardian data available as well.
Mean age was 15.8 yr with a range from 11.3 to
20.1 yr (Fig. 1), and mean age at transplant was
6.37 yr with a range from six months to 11.4 yr.
Fifty percent of the participants in this study
underwent liver transplantation due to biliary
atresia, with other recurrent diagnoses including
idiopathic acute liver failure (14.6%),
autoimmune hepatitis (10.4%), and hepatoblas-
toma (6.3%). There were no statistically
significant differences between participants and
non-participants in terms of their gender, stage
in the transition process (early being ages
10–12 yr, middle 13–15 yr, and late 16 yr and
older) (10), time since transplant, indication for
transplant, occurrence of rejection, appointment
no-shows, or rate of clinic attendance (p-values
from 0.066 to 0.76). Likewise, there were no
differences between the male and female patients
in our sample in terms of their stage in the tran-
sition process, indication for transplant, time
since transplant, non-adherence as defined by
tacro s.d. >2, percentage of laboratory values
out of goal range, appointment no-shows, or
rate of clinic attendance (p-values from 0.16 to
0.95).

Psychometric properties of AoR measure

Patient responses
A PCA was performed on the 13 survey items.
Using Cattell’s elbow criteria, two components
were extracted (24, 26). Together, these
components accounted for 64.2% of the total

variance. Varimax rotation was then performed
on the component loadings. The component sat-
uration in these results, with both components
having >4 loadings of >0.6, indicated that the
identified components were stable (25). Given the
exploratory nature of this study, we closely
examined which component each item influenced
more strongly – a relationship represented by the
rotated component loadings shown in Table 3.
Component 1 included items involving commu-
nicating with different aspects of the healthcare
system, whereas component 2 included items
pertaining to self-management. Component 1 –
communication tasks – had an internal
consistency (Cronbach’s alpha) of 0.92, and
component 2 – self-management tasks – had an
internal consistency of 0.88. The internal consis-
tency of the complete 13-item measure was also
strong at 0.93, and individual item alphas across
the complete measure are listed in Table 3 (range
0.92–0.93).

Parent responses
Similar to the adolescent responses, a PCA was
performed on the 13 parent survey items with a
varimax rotation. Again, two components were
extracted, and together, these two components
accounted for 57.8% of the total variance.
Rotated component loadings for parent respon-
dents are shown in Table 4. Again, ≥4 loadings
of >0.6 for each component indicated stability in
the components we identified (25). We again
examined which component each of the 13 items
influenced more strongly. Component 1 items
again involved communicating with the
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Fig. 1. Distribution of participant ages as well as the avail-
ability of parent/guardian data. In all, 48 patients met our
inclusion criteria. A total of 37 of those patients also had
data available from a parent or guardian, and the majority
of those without parent data were the older patients. Mean
age at the time of survey completion was 15.8 yr with a
range from 11.3 to 20.1.

Table 3. Two components identified for patient AoR surveys

AoR survey
item

Rotated component loading*

Cronbach’s a
Component 1
Communication tasks

Component 2
Self-management
tasks

1 0.13 0.80 0.93
2 0.21 0.76 0.93
3 0.24 0.81 0.93
4 0.40 0.75 0.92
5 0.84 0.27 0.92
6 0.25 0.75 0.93
7 0.65 0.41 0.93
8 0.76 0.33 0.93
9 0.88 0.089 0.93
10 0.72 0.35 0.93
11 0.29 0.52 0.93
12 0.78 0.21 0.93
13 0.52 0.50 0.93

*Number reflecting how strongly each item impacted on the identified
components
Bold text indicates to which component each item was assigned..
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healthcare system; however, “Who notices health
changes” loaded more strongly on component 1
with the parent surveys as opposed to with the
adolescent. Component 2 comprised items per-
taining to self-management or awareness. Com-
munication tasks for the parent surveys had a
Cronbach’s alpha of 0.86, and self-management
tasks had a Cronbach’s alpha of 0.81. As with
the adolescent surveys, the internal consistency
of the complete 13-item parent measure was
strong with a Cronbach’s alpha of 0.88 and a
range from 0.85 to 0.88 (see Table 4).

Adolescent and parent agreement

A Wilcoxon signed-rank test demonstrated that
there was not a statistically significant difference
between adolescent and parent responses on any
of the 13 AoR survey items (p-values from 0.058
to 1.0) except for #13 – “Who describes health
conditions to others?” – on which adolescents
had a higher mean score of 1.97 compared to
parents at 1.75 (p-value = 0.039), indicating that
adolescents saw themselves as more responsible
than their parents did for describing their condi-
tion to others.

AoR and gender

There were no statistically significant differences
between male and female patients for adolescent
report of self-management tasks, or for parent
report of either AoR domain. However, there
was a significant difference between male and
female adolescent-reported responsibility for
communication tasks (�0.48 and 0.29, respec-

tively; Mann–Whitney p-value = 0.035), indicat-
ing that female adolescents perceive themselves
as more responsible for communication tasks.

AoR and age

Age at time of survey completion was positively
correlated with adolescent report of responsibil-
ity both for communication tasks (rho = 0.40,
p = 0.012) and for self-management tasks
(rho = 0.52, p = 0.001), suggesting more per-
ceived responsibility with increasing chronologi-
cal age. Among parent reports, adolescent age
was positively correlated with increased responsi-
bility for self-management tasks (rho = 0.39,
p = 0.029), but not with communicating with the
healthcare system (p = 0.082). Correlations
between age and AoR remained significant when
controlling for non-adherence (i.e., tacro s.d.).

Age, adherence, and health outcomes

Non-adherence as measured by tacro s.d. was
positively correlated with increased age in the 48
patients included in this study (rho = 0.36,
p = 0.011). Age at transplant and time since
transplant were not significantly related to tacro
s.d. (p = 0.13 and 0.82, respectively). Sixteen
(33.3%) of the patients in this study were non-
adherent as defined by a tacro s.d. >2.
Important clinical outcomes such as number

of days hospitalized for rejection (rho = 0.32,
p = 0.025) and episodes of biopsy-proven rejec-
tion (rho = 0.38, p = 0.007) were also positively
correlated with tacro s.d. However, the overall
incidence of rejection throughout this sample
was low with only three episodes during the
study period. There were no statistically signifi-
cant correlations noted between either adolescent
or parent reports of AoR and health outcomes
such as hospital days and occurrence of rejection
(p-values from 0.12 to 0.34).

AoR and adherence

Adolescent reports of AoR were not significantly
correlated with any of the adherence measures in
this study (p-values from 0.22 to 0.99). For those
patients in the early phase of transition (see
Table 5), parent report of adolescent responsibil-
ity for communication tasks was significantly
correlated with the percentage of laboratory val-
ues out of goal range (% OOR), but not with
other measures of adherence. In the middle phase
of transition (Table 5), reports obtained from
parents indicated that adolescent responsibility
for communication tasks was significantly corre-
lated with a decreased rate of clinic attendance.

Table 4. Two components identified for parent AoR surveys

AoR survey
item

Rotated component loading*

Cronbach’s a
Component 1
Communication tasks

Component 2
Self-management tasks

1 0.22 0.81 0.86
2 0.21 0.79 0.87
3 �0.18 0.83 0.88
4 0.37 0.70 0.86
5 0.72 0.26 0.85
6 0.46 0.47 0.87
7 0.68 0.24 0.87
8 0.84 0.15 0.86
9 0.70 0.32 0.87
10 0.51 0.25 0.87
11 0.53 0.34 0.87
12 0.80 �0.023 0.87
13 0.76 �0.086 0.88

*Number reflecting how strongly each item impacted on the identified compo-
nents.
Bold text indicates to which component each item was assigned.
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Parent-reported adolescent responsibility for
self-management tasks was significantly corre-
lated with a decrease in tacro s.d., % OOR, and
the number of appointment no-shows. Finally,
for those patients in late transition (Table 5),
parent reports of responsibility for self-manage-
ment tasks were significantly correlated with a
decreased number of appointment no-shows.

Discussion

The primary aim of this study was to assess the
psychometric properties of a clinically derived
measure of AoR for health management tasks in
pediatric liver transplant recipients. Our data
demonstrated that the 13 items comprising the
adolescent measure had two primary underpin-
ning components – communication tasks and
self-management tasks. The two components of
the parent survey were the same as those for the
adolescents with one exception: The item “Who
notices health changes?” loaded on the “commu-
nication tasks” domain for parents. This may
reflect the need for some level of communication
in order for parents to be aware of the health

status changes that their child/adolescent has
noticed. The PCA described in this study yields a
useful framework for the development of future
assessments of AoR and refinements of this mea-
sure, with a focus on communication and self-
management skills.
The two components of AoR in this study are

similar to those identified in previous work
assessing transition readiness (27). However, in
the current study, we demonstrated a significant
relationship between AoR and objective mea-
sures of adherence. Interestingly, parents’ per-
ception of their child’s responsibility had a
stronger relationship with adherence in this study
than did the adolescents’ own reporting, rein-
forcing the importance of collecting information
regarding AoR from more than one source. The
correlation between increased parent-reported
adolescent responsibility for communication
tasks (see Fig. 2) and increased non-adherence
suggests that younger patients whose parents
perceive them as being more responsible for these
issues may be at higher risk for non-adherence
and its associated complications and, thus,
require closer monitoring by the medical team.

Table 5. Correlations between AoR and adherence in the different phases of transition

Early transition
10–12 yr

Mid-transition
13–15 yr

Late transition
≥16 yr

Parent
communication Parent self-management Parent communication Parent self-management Parent communication Parent self-management

Tacro s.d. rho = 0.21
p = 0.65

rho = �0.68
p = 0.094

rho = 0.36
p = 0.23

rho = �0.60
p = 0.031

rho = 0.58
p = 0.060

rho = �0.091
p = 0.79

% OOR rho = 0.89
p = 0.007

rho = �0.75
p = 0.052

rho = 0.11
p = 0.72

rho = �0.65
p = 0.016

rho = 0.28
p = 0.40

rho = �0.16
p = 0.63

No-shows rho = 0.58
p = 0.17

rho = �0.54
p = 0.23

rho = 0.46
p = 0.12

rho = �0.57
p = 0.042

rho = �0.30
p = 0.37

rho = �0.61
p = 0.047

% Attendance rho = �0.62
p = 0.14

rho = 0.45
p = 0.31

rho = �0.57
p = 0.042

rho = 0.19
p = 0.53

rho = 0.21
p = 0.54

rho = 0.54
p = 0.087

Tacro s.d. = tacrolimus standard deviation during the study period; % OOR = percent of tacrolimus levels out of goal range; no-shows = number of appointments
missed; % attendance = percentage of appointments attended as scheduled.
Bold text indicates correlations that were statistically significant.

Communication tasks Self-Management tasks

Early and mid transition
10-15 Yr

Increased risk of 
nonadherence

Late transition
≥ 16 Yr

No effect

Early Transition
10-12 Yr

No effect

Mid and late transition
≥ 13 Yr

Decreased risk of 
nonadherence

Fig. 2. The relationship between adherence and parent-reported AoR for communication and self-management tasks varies
based on the stage of transition. Patients in early or middle transition whose parents perceived them as more responsible for
communication tasks were at higher risk for non-adherence. Patients in middle or late transition whose parents perceived
them as more responsible for self-management task were at a decreased risk of non-adherence.

543

Allocation of responsibility



The correlation between increased parent-
reported adolescent responsibility for self-man-
agement tasks, and, in patients in mid–late tran-
sition, improved adherence (Fig. 2) suggests that
appropriate transfer of AoR can be fostered and
supported when patients are encouraged to
develop self-management skills. Patients in late
transition who have not yet begun to take pri-
mary responsibility for these issues are unlikely
to be ready for transfer despite their older age.
This study demonstrated a significant relation-

ship between older age and increased adolescent
perception of responsibility for all aspects of
their health care. This finding is consistent with
previous reports on AoR in liver transplant
recipients as well as in other chronic disease pop-
ulations (12, 15, 16, 28). However, despite this
increased perception of their own responsibility,
older patients as a whole remained the most non-
adherent, and their perception of responsibility
did not translate into any measurable impact on
adherence or health outcomes. These findings
reinforce the importance of focusing on skills
and knowledge rather than solely on age as the
criterion to determine when an adolescent is
ready for independent self-management.
The results of this study, while promising,

must be viewed in the context of its limitations.
This was a retrospective study undertaken as
part of an ongoing clinical quality improvement
project at a single pediatric transplant center,
thus potentially limiting generalizability. Simi-
larly, our sample size may have limited our study
power, precluding us from identifying small, yet
potentially significant, findings. The “study per-
iod” was a different chronologic six months for
each patient, thus introducing potential con-
founding factors – such as variability in clinic
personnel, variability in clinical practices, sea-
sonal or environmental factors, or other
unknown issues – that may have affected our
results. The total number of comparisons in this
study may have led to spurious findings. We
opted to report p-values and did not employ
stringent correction for multiple comparisons, to
include relationships that may have important
clinical implications. The findings from the cur-
rent study will provide the foundation for a lar-
ger, controlled study investigating predictors of
adherence and transition readiness. Additionally,
while there is value in assessing the degree of an
adolescent’s involvement in their own care to
identify targets for intervention, this study does
not offer insight into the overall success of the
transition process – that is, continued adherence
to medications and good health outcomes fol-
lowing transfer to an adult clinic. Thus, future

work with this measure will include a prospective
assessment of AoR, identification of the impact
of different clinic-based interventions on AoR,
and examination of the predictive value of ado-
lescent AoR on clinically significant outcomes
following the transfer to adult-based care.
Our hypothesis that adherence would be

improved when more responsibility is allocated
to the parents did not yield conclusive results, as
the relationship between adherence and AoR
was dependent on the source of the report (i.e.,
patient vs. parent) and the stage of transition.
This study is part of a larger quality improve-
ment initiative aimed at enhancing adherence
and transition readiness. This use of an AoR
measure was intended to guide clinical care for
adolescent liver transplant recipients within our
center. At the time of study initiation, no other
measures of AoR were available; thus, this study
did not aim to compare different measures. Nev-
ertheless, the unique contributions of the PCA
results described in this study add to growing lit-
erature supporting the concept of an AoR mea-
sure as a tool for identifying pediatric transplant
recipients who are at risk for non-adherence and
poor health outcomes. Given the recognized
importance of a successful transition process
across all pediatric chronic illness populations (3,
5, 29), this measure could also be used with ado-
lescents with other chronic health conditions, as
the survey items are not restricted to liver trans-
plantation. We will use the results from this
study to revise our AoR measure and potentially
expand its use to other transplant programs or
disease populations.
The findings of the current study are being

used to further investigate the role of AoR in the
transition process to expand our knowledge of
factors related to post-transfer success. There are
a multitude of factors that influence self-manage-
ment of chronic illness and medication adher-
ence. In our ongoing quality improvement
efforts, we seek to incorporate additional assess-
ment strategies to determine the role of AoR,
along with other factors including health literacy
and social support, in promoting adherence and
optimal health status during the transition to
adult care. Our long-term goal is to identify spe-
cific predictors of a successful transfer as well as
targets for intervention as patients progress
toward that milestone.

Conclusions

This study demonstrated high reliability for a
clinically derived 13-item measure of AoR. Each
of the two underlying components also had
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excellent independent reliability. Knowledge of
the underlying components representing respon-
sibility for communication and self-management
tasks should be used to guide understanding of
AoR, as well as future revisions and ongoing use
of this measure. While older patients perceived
themselves to be more responsible for their care,
that perceived responsibility did not correlate
with any improved health outcomes in this study,
and these older patients were also the most
at risk for non-adherence. Given the correla-
tions seen between parent reporting of adoles-
cent responsibility and non-adherence, patients
reported to be more responsible for communica-
tion tasks should be monitored closely especially
at a younger age, and older patients should dem-
onstrate independent responsibility for self-man-
agement tasks prior to transfer. While AoR is
just one component of the transition process,
these results reinforce its importance and poten-
tial utility as a way to determine, aside from
looking at mere chronologic age, which of our
patients may be ready to move on.
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