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Abstract

Objective—We tested an uncertainty self-management telephone intervention (SMI) with
patients awaiting liver transplant and their caregivers.

Methods—~Participants were recruited from four transplant centers and completed questionnaires
at baseline, 10, and 12 weeks from baseline (generally two and four weeks after intervention
delivery, respectively). Dyads were randomized to either SMI (n = 56) or liver disease education
(LDE; n =59), both of which involved six weekly telephone sessions. SMI participants were
taught coping skills and uncertainty management strategies while LDE participants learned about
liver function and how to stay healthy. Outcomes included illness uncertainty, uncertainty
management, depression, anxiety, self-efficacy, and quality of life. General linear models were
used to test for group differences.

Results—No differences were found between the SMI and LDE groups for study outcomes.

Conclusion—This trial offers insight regarding design for future interventions that may allow
greater flexibility in length of delivery beyond our study’s 12-week timeframe.

Practice implications—Our study was designed for the time constraints of today’s clinical
practice setting. This trial is a beginning point to address the unmet needs of these patients and
their caregivers as they wait for transplants that could save their lives.
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1. Introduction

Patients awaiting liver transplants live with significant uncertainty while suffering
substantial morbidity and mortality [1-4]. Agonizing uncertainty [5,6] exacerbates chronic
illness symptoms, including fatigue, muscle weakness, nausea, and weight loss, and in cases
of advanced disease, encephalopathy and diminished cognitive ability [7,8]. Uncertainty
includes wondering about transplant wait time, whether physical function will deteriorate
before transplantation, and whether deterioration will increase dependence on caregivers.
The experience of waiting may exacerbate depressive symptoms and worsen quality of life.
Currently, more than 15,000 Americans await liver transplants [9] and up to 17% will die
before the surgery can take place [10]. Despite this enormous impact, little attention has
been paid to the experience of waiting, and few interventions address the patient’s emotional
needs [11,12].

One randomized controlled trial has been conducted outside of the United States for patients
awaiting liver transplants and caretakers [13]. Psycho-educational interventions were
delivered to patients in three face-to-face sessions for each patient and a family member.
Patients and their caregivers also participated in a 90-min group session. While results were
promising, the session lengths are not realistic in the current U.S. healthcare environment.
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To address patients’ needs and provide a more timely delivery of services, we designed a
telephone intervention comprised of cognitive behavior-based coping skills training and
symptom management strategies informed by Uncertainty in Iliness Theory [14]. Mishel has
proposed that over time, chronic illness causes uncertainty to spread from symptom and
disease state concerns to uncertainty about broader life issues [14]. The theory has informed
interventions aimed at helping patients and their family members manage uncertainty and
disease symptoms associated with a variety of illnesses [15,16]. In a previous study, we
evaluated the benefits of an uncertainty intervention delivered by telephone for men who
chose “watchful waiting” after a prostate cancer diagnosis, and found that experimental
group participants experienced less confusion and improved quality of life [14,17].

Our aim was to see if we could reproduce those positive results in a randomized controlled
trial (RCT) for the efficacy of a telephone-delivered uncertainty self-management
intervention designed to teach patients and their caregivers (1) cognitive-behavioral coping
skills and (2) symptom management strategies. Caregivers served as coaches for their family
members in between intervention sessions. This study, one of three projects in the Center for
Self-Management in Life-Limiting IlIness, a P01 Center funded by the National Institute of
Nursing Research [18], compared this self-management intervention to an education control
condition on outcomes of patient and caregiver psychological well-being (illness uncertainty,
depression, anxiety), self-efficacy, symptom control, uncertainty management, and quality of
life.

2. Methods

We collected data from patients awaiting liver transplant and their caregivers at baseline, 10
weeks and 12. Patients and caregivers participated in six weekly phone calls over a period of
eight weeks; we allowed an additional two weeks for participants unavailable for their
scheduled calls. After the intervention period, staff conducted follow-up surveys. Patients
received $20 per survey; caregivers received $10 per survey.

We enrolled patients and caregivers from four liver transplant centers: Duke University
Medical Center, University of North Carolina at Chapel Hill, University of Pittsburgh
Medical Center, and University of Nebraska Medical Center. Eligible patients were: on a
liver transplant list, 18 years or older, able to read and speak English, had not received a
prior transplant (any organ), and had a caregiver willing to participate. Caregivers were: the
individual who accompanied the patient to pre-transplant clinic visits, 18 years or older, and
able to read and speak English. Eligible patients and caregivers had no significant cognitive
impairment.

2.1. Recruitment and randomization

A letter describing the study was mailed to eligible patients with upcoming appointments.
The letter was followed with a face-to-face clinic visit or telephone contact. A member of
the study team obtained written consent. Dyads were randomly assigned to either the
treatment or comparison condition via a computer-generated block randomization sequence
stratified by Duke/non-Duke study site. The interventionist disclosed the randomization
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status to the dyad; study team members conducting follow-up surveys were blinded to
randomization arm. Institutional Review Boards at all four sites approved the protocol.

2.2. Setting and intervention

This study builds upon our prior work by adding cognitive-behavioral coping skills training
and symptom self-management based on Uncertainty in Iliness Theory [14,19] for patients
awaiting liver transplant. The benefits of coping skills training, used to help patients reframe
how they view their symptoms, are well known [20,21]. They are beneficial in reducing
pain, fatigue and psychological distress. Symptom self-management refers to the patient’s
ability to manage treatment, symptoms, and psychosocial challenges [21].

2.2.1. Self-Management Intervention (SMI)—The standardized intervention was
delivered to dyads by a trained interventionist, either a registered nurse or social worker, in
six 30-min phone calls. Intervention components included: (a) coping skills training, based
on cognitive-behavioral principles, to help patients change illness-related thoughts, emotions
and behaviors; and (b) symptom management strategies, based on Uncertainty in Iliness
Theory, designed to provide information about symptoms and strategies to decrease their
frequency and intensity.

The first session introduced the intervention and role of coping skills. Caregivers
participated as coaches by learning and practicing new skills with the patients, and helping
them apply the skills on a daily basis. Caregivers were also encouraged to use what they
learned to manage their own stress. This portion of the intervention included progressive
muscle relaxation, brief relaxation (mini-practices), pleasant imagery, activity pacing
(activity-rest cycling), and cognitive restructuring. Traditionally cognitive restructuring
focuses on modifying irrational thoughts, however our approach was to help the patient
identify overly negative thoughts that contribute to distress (such as “I can’t do the things |
used to do”) and replace them with more positive, realistic coping thoughts (e.g., “I can’t do
all of the things | would like to do, but there are still things | cando”). This approach is
recommended for patients with chronic illness [22] and is similar to that used in our prior
study of patients with lung cancer [23]. The interventionist taught each skill by providing a
description and rationale for its use, then led the patient and caregiver through practice with
feedback. Subsequent sessions began with a review of the previous sessions’ content and
how the new skills were being used. Sessions ended with homework assignments. In the
final session, the interventionist reviewed learned skills and helped the dyad develop a
sustainable plan. Participants received handouts describing the coping skills and a CD-ROM
with muscle relaxation exercises.

Symptom management training included an assessment of symptoms and strategies to
manage them. In the first session, the interventionist referred the patient and caregiver to the
Symptom Guide for information on fatigue, nutrition, memory concerns, sleep, skin
problems, and ascites, with detailed information on management. For example, discussions
about fatigue focused on scheduling activities at times when the patient’s energy level would
be highest. We encouraged patients to eat small meals and healthy snacks to improve
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nutrition and encouraged brain stimulating exercises (crosswords) or brain protecting
activities (walking outside for 15-min daily).

2.2.2. Liver Disease Education (LDE) intervention—Dyads received six telephone-
based education sessions about liver functions, disease etiologies, stages of liver disease,
diagnosing liver disease, common treatments, transplantation, and staying healthy while
waiting for a transplant. The LDE attention control intervention provided interactive sessions
for the patient and caregiver, similar to the treatment group. The 30-min sessions were
delivered by the same interventionists as the SMI. Participants in both groups who did not
have access to a speaker phone were mailed one for the duration of the intervention.

2.2.3. Intervention fidelity—The interventions were standardized, and interventionists
were trained through role play and feedback. All sessions were recorded. During the first
three months of the study, two investigators (DEB and LSP) conducted fidelity checks of all
calls using a 5-item rating scale with 1 (Poor) to 5 (Excellent). They continued to monitor
25% of all calls and met weekly with interventionists. Investigator ratings of fidelity ranged
from 4 (Mery Good) to 5 (Excellent) throughout the intervention period.

2.3. Patient measures

The Model for End-Stage Liver Disease (MELD) is a numerical scale used to rate illness
severity for adult liver transplant candidates. The range is from 6 (less ill) to 40 (gravely ill).
The individual score determines how urgently a patient needs a liver transplant within the
next three months. The number is calculated using current laboratory tests [9,24]. MELD
score was included in baseline data. Demographics collected included age, gender, ethnicity,
race, marital status, employment status, financial well-being, and education.

2.3.1. Outcomes—IlIness uncertainty, the primary outcome, was measured by the
Mishel Uncertainty in Iliness Scale (MUIS-A) [25], a 33-item scale that identifies four types
of uncertainty; ambiguity, complexity, inconsistency, and unpredictability. Responses are
selected on a 5-point scale ranging from strongly agree to strongly disagree. Total scale
scores range from 33 to 165. Higher scores indicate greater levels of illness uncertainty. The
scale has been used widely in studies involving cancer and chronic illness [26].

Depression was measured using the 10-item Center for Epidemiological Studies Depression
Scale (CES-D), [27] which assesses depressive symptoms experienced in the past week
[28,29]. Scores are summed across items and may range from 0 to 30, with a score of 16 or
higher indicating risk for clinical depression [27]. Participants with scores of 17 or higher
were further screened to determine if they were at risk for self-harm.

Anxiety was measured using the Profile of Mood States [30,31] anxiety sub-scale that
consisted of five items rated on a scale from 0 to 4, based on the strength of emotion where 0
=“not at all,” and 4 = “extremely." Higher scores indicate greater levels of anxiety.

Uncertainty management was measured by two subscales from the Self-Control Schedule:
problem solving and cognitive reframing [32]. Problem solving was defined as the ability to
identify and define concerns and generate solutions. Cognitive reframing was defined as the
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ability to address concerns from a positive point of view. Higher scores indicate greater
levels of problem solving and cognitive reframing.

Self-efficacy for symptom management was measured by a 12-item self-efficacy scale [33].
We modified the scale to include liver disease symptoms. The scale uses ratings from 10
(very uncertain) to 100 (very certain). Items are phrased in terms of can rather than will,
since canis a judgment of capability, while wi//is a statement of intention. Scores indicate
the strength of perceived self-efficacy of patients. The self-efficacy score was the average of
the 12 items, and the single item assessing stress was treated as a stand-alone item. Prior
studies used this instrument to assess self-efficacy in cancer patients and their caregivers
[23,34].

Patient’s Quality of Life (QoL) was measured using the Quality of Life in Chronic IlIness:
FACT-G. This 27-item questionnaire measures four domains of quality of life (physical,
functional, social/family, and emotional well-being) [35]. A higher score indicates better
quality of life.

2.4. Caregiver measures

Demographics were the same as those collected for patients with the addition of items to
determine their relationship to the patient and time spent caregiving.

2.4.1. Outcomes—Caregiver uncertainty was measured with the Perception of
Uncertainty Scale-Family Member (PUS-FM), an assessment of a person’s evaluation of the
uncertainty experienced in another’s illness. Four datasets have been used to form the
normative database for the family version of the PUS-FM [26]. Higher scores indicate
greater levels of illness uncertainty.

Caregiver uncertainty management was measured by two subscales from the Self-Control
Schedule: problem solving and cognitive reframing [32]. This is identical to the patient
measure. Higher scores indicate greater levels of problem solving and cognitive reframing.

Caregiver self-efficacy for symptom management was measured by the 12-item self-
efficacy scale modified for caregivers [33].

Caregiver reaction was assessed with a 24-item multidimensional instrument designed to
evaluate reactions to caregiving for family members with a variety of chronic illnesses. Sub-
scales include: caregiver esteem, family support, impact on finances, impact on schedule,
and impact on health [36].

2.5. Analysis

We estimated sample size based on the primary hypothesis that patients assigned to the SMI
group would have decreased illness uncertainty at follow-up compared with the LDE group
[37]. The estimated baseline to follow-up correlation was 0.5 [26]. To detect a between-arm
difference in the baseline to follow-up change of 7.5 with a standard deviation of 15 with
80% power, and a type | error rate of 5%, 100 patients were needed. However, to account for
dropout, we enrolled and randomized 115 eligible patients.
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For all outcomes, general linear models (PROC MIXED in SAS, version 9.2, SAS Institute,
Inc., Cary, North Carolina) were used to test for differences in the SMI group relative to
LDE group. Final models included dummy coded time (10 and 12 weeks post-baseline
[baseline as referent]), intervention arm interacted with each follow-up time point, and the
stratification variable Duke vs. non-Duke study site. An unstructured covariance matrix was
fit to account for the correlation of patients’ repeated measures over time. Estimated mean
differences between the SMI group and LDE at 10 and 12 weeks post-baseline were
calculated, along with corresponding 95% confidence intervals (CIs), using SAS
ESTIMATE statements. Primary and secondary outcomes were identified a priori, and no
adjustments for multiple comparisons were made. A p-value less than 0.05 was considered
statistically significant.

All measurements from patients, including those who discontinued the study, were used for
the longitudinal analyses (n = 115 patients). Patients and caregivers who discontinued the
study differed on baseline characteristics compared with those who completed the study, so a
multiple imputation procedure to estimate missing values was employed [38]. Outcomes for
patients who received a transplant or died were multiply imputed, yielding an unconditional
mean intervention effect over time [39]. Baseline demographic characteristics differing for
patient completion include state of site, employment, education, marital status, MELD score,
time on transplant list, and time spent in caregiving relationship. Baseline demographic
characteristics differing for caregiver completion included state of site, marital status,
patient’s MELD score, patient’s time on transplant list, and time spent caregiving. Two
separate imputation models (one for patients and one for caregivers) were fit; the models
included baseline variables that were predictors of dropout in addition to treatment group,
site, and the patient (or caregiver) outcomes at baseline, 10, and 12 weeks post-baseline. The
macro IVEware (version 0.2) [40] in SAS was used to generate 10 imputed datasets via a
sequential regression method. General linear models for each outcome were fit to each of
these datasets, and the 10-sets of parameter estimates and standard errors were combined
using the Rubin rules for multiple imputation (using PROC MIANALYZE in SAS). More
information on this general analytic approach can be found elsewhere [41-43].

3. Results

Of the 446 patient records screened for study eligibility, 250 were eligible (Fig. 1). Of these,
95 declined to participate and 17 dyads were unreachable to complete consent, resulting in a
participation rate of 55% (138/250). Of the 138 consented dyads, 116 were randomized;
after randomization one dyad was deemed ineligible. Of the 115 eligible dyads, 56 were
assigned to the SMI group while 59 were in the LDE group. On average, dyads in the SMI
group completed 4.8 intervention calls and dyads in the LDE group completed 5.1 calls.
Dyads assigned to SMI completed less than the full intervention dose (six calls) as compared
to LDE (29 SMI vs. 37 LDE completing 6 calls). See Table 2 for completion rates. Dyads
did not complete calls because the patient had undergone a liver transplant or died; one
member of the dyad had withdrawn from the study or was unable to complete follow-up due
to scheduling difficulties. The first follow-up assessment was completed by 33 patients and
32 caregivers in the SMI group and 41 patients and 42 caregivers in the LDE group. The
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second follow-up assessment was completed by 39 patients and 36 caregivers in the SMI
group and 41 patients and 42 caregivers in the LDE group.

Patient characteristics are described in Table 1. On average, SMI group patients were a year
older than LDE participants (56.4 vs. 55.6). The median time on the transplant wait list was
423.5 days for those in the SMI group, compared to 385.0 days for those in the LDE group.

Caregiver characteristics are described in Table 1. The SMI caregivers were on average two
years older than the LDE (55.8 vs. 53.8). The majority of caregivers in both groups were
female, white, and married. Caregivers had cared for the patient for approximately 5.4 years
(median number of years = 4).

3.1. Outcomes

3.1.1. Patient outcomes—There were no differences between the SMI and LDE groups
in the follow-up change at 10 and 12 weeks post baseline on the primary and secondary
patient outcomes of illness uncertainty, depressive symptoms, anxiety, uncertainty
management, self-efficacy for symptom management, and quality of life. Mean depressive
symptoms, anxiety, cognitive reframing and problem solving, aspects of uncertainty
management, and QoL scores were essentially unchanged from baseline through follow up.
Self-efficacy scores increased from baseline to the second follow up by 4.3 points in the SMI
group as compared with a 1.2 point increase in the LDE group (Mean difference between
groups = 3.1, 95% Cl: 4.4, 10.7) (Table 3).

3.1.2. Caregiver outcomes—There were no significant differences between caregivers
in the SMI and LDE groups at 10 and 12 weeks post baseline in the caregiver outcomes of
caregiver perception of illness uncertainty, uncertainty management, self-efficacy to support
their loved one’s symptoms, and assessment of caregiving. Mean scores on the perception of
illness uncertainty, cognitive reframing an aspect of uncertainty management, and caregiver
reaction were essentially unchanged from baseline through followup. Self-efficacy scores
increased nearly two points from baseline to the second followup for SMI caregivers and
decreased nearly three points for the LDE group (mean difference between groups = 4.8,
95% CI: —1.4, 11.0) (Table 4).

4. Discussion and conclusion

4.1. Discussion

A self-management intervention (SMI) delivered by telephone to patients waiting for liver
transplant and their caregivers did not result in significant differences when compared to
dyads receiving a liver disease education intervention (LDE). These results differ from a
previous psychoeducational trial for patients with end-stage liver disease and their caregivers
which reported an improvement in QoL including symptom management [13].

Several factors likely contributed to the difference in our results. In our study the
intervention dose was six sessions for both SMI and LDE participants; the sessions lasted
approximately 30-min. In contrast, the other study offered fewer sessions (four) of longer
duration (90-min) and focused on teaching coping skills and educational content [13].
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Participants and their family members received three individual sessions and then
participated in a final group session. Also, our SMI intervention dose was considerably less
than previous programs, which have utilized 12—14 sessions and positive effects among
patients with lung cancer and their caregivers [34] and patients awaiting lung transplant and
their caregivers [44]. Thus, it is possible that we diluted the effects of the SMI intervention.
Another possibility is that these patients and their caregivers could benefit from a combined
SMI/LDE intervention similar to prior work [13].

Another factor contributing to our null findings may have been the mode of intervention
delivery. We called patients via telephone to deliver our intervention. Sharif et al. (2005)
used face-to-face educational sessions and included information on liver disease, coping
strategies, relaxation, exercise and diet [13]. The intensity and efficacy of in-person
encounters for patients and caregivers with end-stage liver disease and in need of transplant
might be superior to telephone-delivered interventions in this patient population. While
telephone-delivered interventions have been successful in other patient populations [15], it is
important to determine what content is appropriate for teaching remotely.

Lastly, we recognize that patients awaiting liver transplants deteriorate, and that our
interventions might have prevented their decline resulting in null findings. However it is
possible that identifying their uncertainty heightened feelings of ambiguity and the
unpredictability of their situation at least in the short term thereby diluting benefit.

4.2. Conclusion

A strength of our study was the use of an active control group that controlled for
interventionist time and attention. In Sharif’s study, participants in the control group only
completed questionnaires and did not receive interventions [13]. In our study, we provided
LDE as a comparison condition. Even so, participants might have benefited from the
supportive interventionist and sought out additional information that could have influenced
study outcomes.

Both LDE and SMI groups improved in patient self-efficacy. This suggests that SMI, when
compared to a non-active control condition, might have been effective. More participants in
the LDE group completed all six sessions than in the SMI group. This might imply that
participants found the LDE helpful and that it diminished the effect of the SMI. Overall,
based on their total scores on the MUIS-A, CES-D, and POMS Anxiety subscale,
participants regardless of group assignment had moderate to low levels of illness uncertainty,
depressive symptoms, and anxiety. This might explain why we did not find significant
differences and improvement after intervention delivery.

4.3. Practice implications

Our study was designed for the time constraints of today’s practice setting. We limited
intervention calls to 30-min or less, selected relevant coping skills and symptom
management strategies, and enrolled patients recently listed for transplant and those who had
been waiting more than a year. Prior coping skills training studies involved a larger dose of
intervention [45], and there is evidence that some patients benefitted more than others (i.e.,
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participants with later-stage lung cancer benefited more from coping skills training and those
with earlier disease benefited more from education) [34].

The experience of waiting exacerbates uncertainty, depression, and poor QoL. Future studies
could identify patients with high uncertainty as those in most need of intervention.
Understanding how educational interventions might neutralize the effect of coping skills and
self-management interventions will be important in designing future trials. This trial begins
to address the unmet needs of these patients and their caregivers.
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Enrollment Assessed for eligibility (n=446)

Excluded (n=308)

+ Not meeting inclusion criteria (n=196)

=] Declined to participate (n=95)

Appointment cancelled/unable to reach (n=13)
Not approached (n=3)

Incomplete consent (n=1)

.
.
.
.

A

Consented (n=138)

Not randomized (n=22)

+ PT received transplant (n=10)

+ Unable to baseline PT and/or CG (n=4)
+ PT and/or CG withdrew (n=6)

+ PT deceased (n=2)

4

I Randomized (n=116) ‘

Randomized, but not eligible (n=1)

4

Allocation

Allocated to SMI (n=56) | | Allocated to LDE (n=59)
l [ Intervention ] l
Mean number of sessions completed: 4.8 Mean number of sessions completed: 5.1
+ Removed due to PT receiving transplant (n=9) + Removed due to PT receiving transplant (n=3)
+ Withdrew (n=2) + Removed due to PT death (n=1)
+ Withdrew (n=2)

l l Follow-up 1 ] l

+ PT: Completed (n=33); Unable to be completed (n=12) + PT: Completed (n=41); Removed (n=3): 2 PT

+ CG: Completed (n=32); Unable to be completed (n=13) received transplant, 1 due to administrative reasons;
Unable to be completed (n=9)

+ CG: Completed (n=42), Removed (n=3): 2 PT
received transplant, 1 due to administrative reasons;
Unable to be completed (n=8)

il Follow-up 2 J l

+ PT: Completed (n=39); Unable to be completed (n=6) + PT: Completed (n=41); Unable to be completed (n=9)

+ CG: Completed (n=36); Unable to be completed (n=9) + CG: Completed (n=42); Unable to be completed (n=8)
l { Analysis ] l

+ PT: Analyzed (n=56) + PT: Analyzed (n=59)

+ CG: Analyzed (n=56) + CG: Analyzed (n=59)

Note. SMI=Self-Management Intervention, LDE=Liver Disease Education, PT = Patient, CG=Caregiver

Fig. 1.

Study enrollment.

Note. SMI=Self-Management Intervention, LDE=Liver Disease Education, PT = Patient,
CG=Caregiver
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Table 1
Patient and caregiver characteristics at baseline.
Patient Caregiver
SMI LDE SMI LDE
N =56 N =59 N =56 N =59
Demographics
Enrollment site
Duke University 24 (42.9) 28 (47.5) 24 (429) 28 (47.5)
UNC 1(1.8) 1(L7) 1(1.8) 1(17)
Pittsburgh 23 (41.1) 21 (35.6) 23(411)  21(35.6)
Nebraska 8 (14.3) 9 (15.3) 8 (14.3) 9 (15.3)
Age, mean in years (SD) 56.4 (9.9) 55.6 (10.0) 55.8(11.9) 53.8(12.1)
Gender
Male 33 (58.9) 37 (62.7) 15(26.8) 15 (25.4)
Female 23 (41.1) 22 (37.3) 41(732) 44 (74.6)
Race
White, not of Hispanic/Latino ethnicity 52 (92.9) 56 (94.9) 52 (92.9) 57 (96.6)
Other 4(7.1) 3(5.1) 4(7.1) 2(3.4)
Marital status
Single or never married 5(8.9) 4 (6.8) 8(14.3) 6 (10.2)
Married 42 (75.0) 46 (78.0) 45 (80.4) 49 (83.1)
Divorced or separated 8(14.3) 5(8.5) 2(3.6) 3(5.1)
Widowed 1(1.8) 4(6.8) 1(1.8) 1(L7)
Highest level of education?
High school graduate/GED or less 25 (44.6) 25 (42.4) 17 (30.9) 27 (45.8)
Greater than high school 31(55.4) 34 (57.6) 38(69.1) 32 (54.2)
Relationship to patient
Husband or wife 38 (67.9) 44 (74.6)
Son or daughter 4(7.1) 5(8.5)
Brother or sister 6 (10.7) 1(1.7)
Father or mother 5(8.9) 5(8.5)
Other 3(5.4) 4(6.8)
Clinical Characteristics
MELD score, mean (SD) 15.7 (4.3) 15.2 (4.2)
Days on transplant list, median (1st quartile, 3rd quartile)  423.5 (132.0, 953.0)  385.0 (108.0, 1312.0)
Uncertainty & Psychological Well Being, mean (SD)
MUIS-A, total score 86.1(16.2) 88.8 (11.5)
CES-D 9.9(6.1) 9.8(5.7)
POMS anxiety subscale, 4.9 (4.9) 4.7 (4.4)
SCS, cognitive reframing subscale 76.6 (14.2) 76.4 (16.0) 78.8(10.6) 81.0(11.0)
SCS, problem solving subscale, 78.0 (15.6) 78.5 (15.6) 83.2(9.7) 83.3(12.3)
Self-efficacy @ 62.5 (19.2) 63.7 (18.3) 63.2(16.0) 64.7 (19.0)
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Patient Caregiver

SMI LDE SMI LDE

N =56 N =59 N =56 N =59
Fact-G, total score 72.3(19.1) 72.9 (14.6)
PUS-FM, total score 85.1(10.1) 81.3(10.3)
CRA, impact on schedule subscale 3.1(0.9) 3.1(0.8)
CRA, caregiver esteem subscale 4.2 (0.5) 4.3(0.5)
CRA, lack of family support subscale 2.5(0.9) 2.3(0.8)
CRA, impact on health subscale 2.1(0.6) 2.2(0.6)
CRA, impact on finances subscale 2.7 (1.0) 2.6 (0.9)

Note. n (%) unless otherwise indicated. LDE = Liver Disease Education, SMI = Self-management Intervention, UNC = University of North
Carolina at Chapel Hill, MELD = Model for End-Stage Liver Disease, CES-D = 10-item Center for Epidemiological Studies Depression Scale,
MUIS-A = Mishel Uncertainty in Iliness Scale, POMS = Profile of Mood States, SCS = Self-Control Schedule, Fact-G = Quality of Life in Chronic
IlIness, PUS-FM = Perception of Uncertainty Scale-Family Member, CRA = Caregiver Reaction Assessment.

a . o . . - ]
1 caregiver has missing data for education, 1 caregiver has missing data for self-efficacy.
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Table 2

Intervention session topic and completion rates.

SMI
N =56

LDE
N =59

Session 1

Topic
Completion rate
Session 2

Topic
Completion rate
Session 3

Topic
Completion rate
Session 4

Topic
Completion rate
Session 5

Topic
Completion rate
Session 6

Topic

Completion rate

Study overview and symptom review

82.1%

Progressive muscle relaxation and symptom management

76.8%

Pleasant imagery, relaxation, and symptom management

73.2%

Positive coping thoughts and symptom management

67.9%
Pleasant activities, activity-rest cycle, and symptom management
62.5%

Review of all skills and symptom management

51.8%

Study overview and liver function

88.1%

Liver disease overview

88.1%

Stages of liver disease

79.7%

Diagnostic tests for liver disease

74.6%
Common treatment and liver transplantation
72.9%

Staying healthy while waiting

62.7%

Note. LDE = Liver Disease Education, SMI = Self-management Intervention.
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