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Objectives: The objectives of this study were to: (1) explore the proportion of HTx centers that have a
multidisciplinary team and (2) assess the relationship between multidisciplinarity and the level of
chronic illness management (CIM).

Background: The International Society for Heart and Lung Transplantation (ISHLT) recommends a
multidisciplinary approach in heart transplant (HTx) follow-up care but little is known regarding the

proportion of HTx centers that meet this recommendation and the impact on patient care. HTx centers
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with a multidisciplinary team may offer higher levels of CIM, a care model that has the potential to
improve outcomes after HTX.

Methods: We conducted a secondary analysis of the BRIGHT study, a cross-sectional study in 11 countries.
Multidisciplinarity in the 36 HTx centers was assessed through HTx director reports and was defined as

having a team that was composed of physician(s), nurse(s), and another healthcare professional (either a
social worker, psychiatrist, psychologist, pharmacist, dietician, physical therapist, or occupational
therapist). CIM was assessed with the Patient Assessment of Chronic Illness Care (PACIC). Multiple linear
regression assessed the relationship between multidisciplinarity and the level of CIM.

Results: Twenty-nine (80.6%) of the HTx centers had a multidisciplinary team. Furthermore, multi-
disciplinarity was significantly associated with higher levels of CIM (6 = 5.2, P = 0.042).

Conclusion: Majority of the HTx centers follows the ISHLT recommendation for a multidisciplinary
approach. Multidisciplinarity was associated with CIM and point toward a structural factor that needs to

be in place for moving toward CIM.

© 2017 Elsevier Inc. All rights reserved.

Introduction

Heart transplantation (HTx) is an established treatment for
patients with end-stage heart failure; more than 4000 HTx are
performed annually.! Although advanced surgical techniques, bet-
ter immunosuppressive therapies and improved infection control
measures have dramatically improved short-term outcomes in
organ transplantation, long-term survival rates have remained
disappointingly stable during the past two decades.” HTx recipients
are regarded as chronically ill as they need life-long medical
supervision for their transplanted organ as well as for new or
existing co-morbidities like hypertension, diabetes mellitus,
obesity, chronic kidney disease, or cancer.> > Moreover, they have
to engage in a healthy lifestyle and adherence to their treatment
plan to prevent complications like acute rejection and reduce onset
and progression of co-morbidities.”~’ The plateau in long-term
survival rate might be explained by deficits in follow-up care (e.g.
lack of continuity of care) and sub-optimal support for self-
management that aims to increase patients’ ability and motiva-
tion to optimally integrate and follow a complex therapeutic
regimen in their daily lives.?

Chronic illness management (CIM), a care model which
emphasizes continuity of care and promotes self-management sup-
port for patients, could therefore provide an opportunity to improve
long-term outcomes post HTX given promising results in other
chronic patient populations.>®° Studies in non- HTx populations
have shown that CIM is associated with decreased healthcare utili-
zation,'®'" improvements in health-related behaviors,'? increased
quality-of-life,'' and greater patient and caregiver satisfaction.” In
transplantation, the reengineering of transplant follow-up care
according to the principles of CIM has resulted in improved clinical
outcomes, reduced health care utilization, and reduced costs.'%"3

In the most recent guidelines for the care of HTx recipients, the
International Society of Heart and Lung Transplantation (ISHLT)
recommended that transplant centers utilize a multidisciplinary
approach to patient management.® This recommendation is similar
to the Centers for Medicare and Medicaid policy that specifies that a
multidisciplinary team should be involved in the care of transplant
recipients throughout all phases of the transplantation.'* Similarly,
Brazil has a law that requires a multidisciplinary approach in the
care of transplant patients (Samira de Almeida, Senior Transplant
Nurse, email communication, February 9, 2017). A multidisciplinary
approach entails the collaboration of healthcare professionals from
a range of disciplines to deliver comprehensive care that addresses
the HTx recipient’s medical, behavioral, and psychosocial needs.'
In addition to physicians and nurses, the ISHLT recommends the
integration of pharmacists, dieticians, social workers, physiother-
apists, and psychiatry specialists to the HTx recipient management
team.® A multidisciplinary team can address the multiple medical,

psychosocial, and behavioral care needs of HTx recipients and is a
prerequisite for successful CIM.

Despite the evidence supporting the benefit of a multidisci-
plinary approach in CIM, very little is known regarding the actual
proportion of HTX centers that meet the ISHLT recommendation for
a multidisciplinary team approach. Subsequently, the association of
multidisciplinarity with the level of CIM that HTx recipients receive
is currently not known. Hence, the objectives of this study were to:
1) explore the proportion of HTx centers that have a multidisci-
plinary team and describe team composition and 2) assess the
relationship between multidisciplinarity and the level of CIM in
HTx centers.

Methods

This is a secondary data analysis of the multi-center, cross-
sectional Building Research Initiative Group: Chronic Illness
Management and Adherence in Transplantation (BRIGHT) study.
Detailed information on the methodology of the BRIGHT study has
been previously published.'® The primary aim of the BRIGHT study
was to examine the practice patterns and the prevalence and
variability of non-adherence to prescribed treatment regimen in
36 HTx centers in 11 countries across 4 continents.

Sample and setting

The BRIGHT study used a multi-staged sampling approach. A
convenience sample of 36 heart transplant centers in Europe
(Belgium, France, Spain, Italy, the UK, Switzerland and Germany),
North America (USA, Canada), South America (Brazil) and Australia
was recruited. The heart transplant director of each of the 36
centers was included. Within each center, HTx recipients were also
recruited using proportionate random sampling. Data were
collected between March 2012 and October 2015. For this second-
ary analysis, data from the 1397 HTx recipients and the 36 HTx
center directors were used.

The inclusion criteria were: (1) HTx recipient, (2) >18 years of
age at time of inclusion, (3) transplanted and followed up in the
participating transplant center, (4) first HTX, (5) single organ Tx,
(6) 1-5 years post-HTx at time of inclusion, (7) independent
management of medication taking without professional support,
(8) able to read, understand, and (9) sign a written informed
consent. Patients were excluded if they participated in adherence-
intervention studies or drug trials during the past 6 months or if
they were receiving professional support in taking their
medications.'®
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Variables and measurement

Information on HTx centers and HTx recipients

Data on center characteristics were collected with an
investigator-developed, self-report instrument completed by the
HTx center’s director.'® Information from each center included the
country and area (urban/suburban/rural area), the type of center
(university teaching hospital/other), and size (based on the number
of HTx performed the last 5 years; wherein, centers that performed
50—74 HTx were classified as small, 75—100 as medium, and >100
as large based on the ISHLT criteria).'® Data on patient character-
istics were collected through self-report instruments and included
age in years, gender, and number of years post-transplant.

Multidisciplinarity and composition of the follow-up team

Based on the ISHLT recommendation,® multidisciplinarity was
defined as having a team that was composed of physician(s),
nurse(s), and at least one other healthcare professional (either a
social worker, psychiatrist, psychologist, pharmacist, dietitian,
physical therapist, or occupational therapist), who is/are routinely
involved with outpatient follow-up care. The position of transplant
coordinator, who is the person who arranges the transplant
process, coordinates team meetings, and works in pre- or post-
transplant care and/or procurement, can be assumed by different
healthcare professionals (e.g. nurse, physician, etc.). Data on post-
transplant follow-up team composition and presence of a trans-
plant coordinator were collected using a self-administered survey
that was completed by the HTx center’s transplant director.

Level of chronic illness management

Level of CIM was assessed from the patient perspective using the
short version of the Patient Assessment of Chronic Illness Care
(PACIC) instrument,'”'® which was part of the BRIGHT patient’s
self-report questionnaire.'® The PACIC was developed to measure
the extent to which patients receive care according to the principles
of the Chronic Care Model.'”!® It assesses patient activation, goal
setting, problem solving, contextual counseling, delivery system
design, decision support, and follow-up/coordination.”'® The short
version consists of 11 items, scored on a 5-point Likert scale from
“almost never” to “almost always”, with an overall summary score
ranging from 11 to 55.'%'° Higher scores indicate a higher level of
CIM. The instrument showed high internal consistency (Cronbach'’s
« 0.95-0.96).1718

Ethical considerations

Every participating transplant center in the BRIGHT study
obtained ethical approval from their institutional review board
and/or national ethics committee. Written informed consents were
obtained from the HTx recipients. To maintain confidentiality,
completed questionnaires were placed in the provided envelopes
and sealed before being returned to the data collector.

Statistical analyses

Center and patient characteristics and the compositions of the
HTx center’s outpatient, follow-up care teams were analyzed
descriptively. Fisher’s Exact Test was used to assess for variability in
the multidisciplinarity of HTxX centers across the 11 countries and
for variability in the types of health professions included in the
multidisciplinary teams. Finally, the level of CIM (PACIC score) was
averaged by HTx center, and multiple linear regression was used to
assess the relationship between multidisciplinarity and level of CIM
adjusting for center size, location, and center type. Level of signif-
icance was set at 0.05. Data were analyzed using Statai4.

Results

Characteristics of the 36 HTx centers and 1397 HTx recipients
are presented in Table 1. The majority of the centers (n = 19; 52.8%)
were located in Europe, followed by North America (n = 12; 33.3%),
then South America (3 in Brazil), and Australia (2). The majority
(n = 23; 63.9%) were classified as large centers (i.e. >100 HTx
performed/5 years). Thirty-two centers (88.9%) were located in
urban areas and thirty (83.3%) were university teaching hospitals.
The overall mean PACIC score was 38.3 4+ 10.9 (range: 25.5—47.6).

Twenty-nine (80.6%) of the 36 HTx centers had a multidisci-
plinary team. There was no significant variability in terms of the
proportion of HTx centers that had a multidisciplinary team across
the 11 countries (P = 0.973) (Table 2). Similarly, there was no
significant difference between countries that have policies
mandating the use of the multidisciplinary approach in the follow-
up care of transplant recipients (Table 3) and countries without
such policies (81.8% vs. 80%, P = 1.00).

There was non-significant variability in the types of pro-
fessionals represented in the multidisciplinary teams across study
sites (Table 2). There was no significant difference in the proportion
of HTx centers across the 11 countries that included surgeons
(P = 0.554), cardiologists (P = 0.278), hospitalists (P = 0.150),
transplant fellows (P = 0.451), advanced practice nurse (APNs)
(P = 0.533), transplant nurses (P = 0.086), cardiac rehabilitation
nurses (P = 0.834), other types of registered nurse (P = 0.572), LPNs
(P = 0.291), psychiatrists (P = 0.086), psychologists (P = 0.296),
social workers (P = 0.352), pharmacists (P = 0.376), dieticians
(P = 0.309), physical therapists (P = 0.089), and occupational
therapists (P = 0.238) in their multidisciplinary teams (Table 2).

The majority (44.4%) of the HTx centers had a cardiologist as the
director of their heart transplant program, while fourteen (38.9%)
centers had a surgeon as their transplant director. All 36 of the HTx
centers had physicians in their outpatient follow-up team. Thirty-
five (97.2%) of the HTx centers had nurses as part of their follow-
up team. Finally, thirty (83.3%) of the HTx centers included at
least one type of clinician from another profession recommended
by the ISHLT (i.e. social work, psychiatry, psychology, pharmacy,
dietetics, physical therapy, occupational therapy). Among the other
healthcare professions, psychiatry and occupational therapy were
the most under-represented, wherein only two (5.6%) of the HTx
centers had psychiatrists or occupational therapists as part of their
follow-up teams. On the other hand, seventeen (47.2%) of the HTx
centers had social workers as part of their follow-up teams.

Transplant coordinator

All of the HTx centers had a transplant coordinator; however,
only twenty (55.6%) had a transplant coordinator as part of their
outpatient, follow-up teams. Sixteen (45.7%) of the centers had a
registered nurse as their transplant coordinator, fifteen (42.9%) had
an APN, and 4 (11.4%) had another type of healthcare professional as
their transplant coordinator.

Multidisciplinarity and level of CIM

The mean PACIC score for the centers with multidisciplinary
teams was 38.4 + 4.2 while for the non-multidisciplinary centers it
was 35.6 + 6.2. Having a multidisciplinary team was significantly
associated with higher levels of CIM as perceived by the HTx
recipients (6 = 5.2, 95% CI 0.19-10.2, P = 0.042) even after
controlling for center size, location, and center type.
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Discussion

This is the largest study to date and the first to examine the
composition and role of HTx follow-up teams from countries
outside North America. The majority of the HTx centers included in
this study met the ISHLT recommendation of having a multidisci-
plinary team involved in the follow-up care of HTx recipients. Our
study showed that multidisciplinarity was significantly associated
with higher level of CIM. Indeed CIM requires that a team, which is
composed of a variety of health professionals with medical, psy-
chosocial and behavioral competencies, address the diverse needs
of the HTx population. For instance, psychosocial problems like
depression®’?! and unemployment*>*> are common in the HTx
population, as well as behavioral issues such as non-adherence to
different aspects of the therapeutic regimen.”* Nurses, psychia-
trists, psychologists, and social workers have the necessary training
and knowledge to address these psychosocial needs; hence, having
them in the team would logically result in higher level of CIM yet it
is finally the model of care implemented and the intervention
applied by the various involved disciplines that will determine
optimal interplay of professionals to achieve favorable post-
transplant outcomes. The positive association between multi-
disciplinarity and level of CIM that we found is consistent with
previous research in other chronic illness populations. Harris et al>®
reported that chronically ill patients, who received outpatient care
from a multidisciplinary team, rated the level of CIM that they
received higher compared to patients who did not receive multi-
disciplinary care. Admittedly, as with our current study, these
studies did not report on what types of intervention the health
professionals used and how they collaborated to achieve optimal
outcomes. Indeed, it should be noted that having a multidisci-
plinary team does not automatically guarantee effective
interdisciplinary collaboration or effective used of available state of
art evidence in view of medical, behavioral or psychosocial
interventions. While having a cadre of professionals, each
contributing their own specialized skills and knowledge, could
improve CIM; the inherent differences among professions could
also potentially impede true collaboration. It is well documented in
the field of health sociology, that healthcare professionals’ need
to maintain professional identities hinders interdisciplinary

Table 1

collaboration.”® Hartgerink et al*’ found that physicians were less
open to interdisciplinary collaboration compared to nurses.
Even within the medical profession, doctors have been found
to share more information with colleagues from the same
discipline.?® Given the potential of the multidisciplinary approach
to significantly improve CIM and, ultimately, health outcomes,
concerted effort should be taken to foster interdisciplinary
collaboration.

There was no significant variability in terms of multi-
disciplinarity in HTX centers, even between countries with policies
that mandate the presence of a multidisciplinary team in the
follow-up care of transplant recipients and countries without such
policies, which suggests that having a multidisciplinary team is
achievable regardless of the healthcare system or payment model
in place. Similarly, there was no significant variability in the types of
health professionals represented in the multidisciplinary teams
across. The non-significant findings could be due to the lack of
statistical power as a result of our study’s relatively small sample
size. Further studies are needed to explore whether team compo-
sition impacts CIM and HTx outcomes, in order to determine the
optimal multidisciplinary team composition.

While it can be argued that multidisciplinarity is a prerequisite
of CIM, it does not, however, guarantee CIM, as CIM requires a
‘reengineering’ of transplant follow-up care aligned with the
principles of CIM (i.e. continuity and coordination of care between
settings; collaboration between patients, families, and commu-
nities; patient self-management and decision-making support; and
preventative measures®®). In their landmark study, Bissonette
et al'” reengineered their kidney transplant program according to
the principles of CIM. The intervention consisted of strategies for
disease self-management, guidelines-driven care, adherence-
enhancing interventions, shared decision-making, and health care
delivery and system reorganization as well as the introduction of an
APN. Their findings showed that adherence to guidelines improved
and, more importantly, that emergency room visits and hospital
admissions decreased in the intervention group.'” Similarly, a
randomized controlled trial that examined the impact of a
telemedicine-supported chronic care case management interven-
tion showed that renal transplant recipients in the intervention
group had significantly fewer unplanned admissions and shorter

Center and patient characteristics and average level of chronic illness management (PACIC).

Centers, n (%) Overall Europe N. America S. America Australia
N=36 Belgium France Germany lItaly Spain Switzerland UK Canada USA Brazil Australia
n=2 n=3 n=2 n=2 n=>5 n=2 n=3 n=4 n=3_§8 n=3 n=2
Size®
Large 23 (63.9) 1(50) 3(100) 1(50) 2 (100) 4 (80) 0 2 (66.7) 2 (50) 6 (75) 1(33.3) 1(50)
Medium 8(22.2) 1(50) 0 1(50) 0 1(20) 0 1(33.3) 1(25) 2(25) 1(33.3) 0
Small 5(13.9) 0 0 0 0 0 2 (100) 0 1(25) 0 1(33.3) 1(50)
Location
Urban 32 (88.9) 1(50) 3(100) 2(100) 2 (100) 5(100)  2(100) 1(33.3) 4 (100) 7 (87.5) 3 (100) 2 (100)
Suburban/ 4(11.1) 1(50) 0 0 0 0 0 2 (66.7) 0 1(12.5) 0 0
Other
Center type
University 30(83.3)  2(100) 3(100) 2(100) 2 (100) 5(100)  2(100) 3 (100) 4 (100) 5(62.5) 0 2 (100)
teaching
Other 6(16.7) 0 0 0 0 0 0 0 0 3(37.5) 3(100) 0
Patients Overall Belgium France Germany Italy Spain Switzerland UK Canada USA Brazil Australia
N=1397 n=74 n=160 n=67 n=111 n=227 n=47 n=99 n=121 n = 340 n=101 n=>51
Age®, years 53,5+ 133 5414126 50.5+13 55.7+104 5724125 57+11.7 492+146 488+14.7 546+134 555+12.7 453+13.2 49+143
Gender, % male 72.7 67.6 75.6 76.9 83.8 76.7 68.1 776 72.5 68 68 60.8
Years post HTx" 3.4+ 14 34+12 37414 34+14 32+13 36+14 35+1.2 35+12 37+15 3+13 28+15 42+15

PACIC®
(n = 1282)

383 +109 36.8+11 346+11 384+10.1 41.6+7.1

402+98 383+109 324+12.1 351+11.5 41.8+9.9

373+109 341+12.2

2 According to the categories from ISHLT (small: 50—74 HTx/5 years; medium: 75—100/5 years; large: >100 HTx/5 years).

b Mean + SD.
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Table 2
Proportion of HTx centers with multidisciplinary teams and professions involved in routine follow-up care.
Overall Europe N. America S. America Australia
N=36 Belgium France Germany Italy Spain Switzerland UK Canada USA Brazil Australia
N=2 N=3 N=2 N=2 N=5 N=2 N=3 N=4 N=38 N=3 N=2

Centers with multidisciplinary 29 (80.6) 2(100) 2(66.7) 2 (100) 2(100) 3(60) 2(100) 2(66.7) 3(75) 7(87.5) 2(66.7) 2 (100)
teams®

Profession, n (%)

Physicians 36 (100) 2(100) 3(100) 2(100) 2(100) 5(100) 2(100) 3(100) 4(100) 8(100) 3(100) 2 (100)
Surgeons 5(13.9) 1(50) 0 0 1(50) O 0 1(333) 1(25) 1(125) O 0
Cardiologist 35(97.2) 2(100) 3(100) 2(100) 1(50) 5(100) 2(100) 3(100) 4(100) 8(100) 3(100) 2 (100)
Hospitalist/Intensivist 3(8.3) 1(50) 0 1(50) 0 0 0 0 1(25) 0 0 0
Tx fellow 16 (444) 0 0 1(50) 1(50) 2(40) 1(50) 3(100) 2(50) 3(37.5) 1(33.3) 2 (100)

Nurses 35(97.2) 2(100) 3(100) 2(100) 2(100) 5(100) 2(100) 3(100) 4(100) 7(87.5) 3(100) 2 (100)
APNP 15(41.7) 2(100) O 1(50) 1(50) 2(40) O 2(66.7) 2(50) 4(50) 0 1(50)
TNS© 18 (50) 1(50) 3(100) 1(50) 2(100) O 0 2(66.7) 2(50) 2(25) 3(100) 2 (100)
Cardiac Rehab Nurse 5(139) O 0 0 0 1(200 O 1(333) 2(50) 1(125) 0 0
Other RN 17 (47.2) 1(50) 0 2 (100) 0 3(60) 2(100) 1(333) 2(50) 4(50) 1(33.3) 1(50)
LPN 8(222) O 0 2 (100) 0 2 (40) 1(50) 1(333) 1(25) 1(125) 0 0

Other 30(83.3) 2(100) 2(66.7) 2(100) 2(100) 3(60) 2(100) 2(66.7) 3(75) 8(100) 2(66.7) 2 (100)
Psychiatrist 2 (5.6) 0 0 1(50) 0 0 1(50) 0 0 0 0 0
Psychologist 11(30.6) 1(50) 0 1(50) 2(100) 1(20) 1(50) 1(333) 0 2(25) 2 (66.7) 0
Social worker 17 (47.2) 1(50) 1(33.3) 1(50) 0 1(20) 2(100) 0 2(50) 5(62.5) 2(66.7) 2 (100)
Pharmacist 16 (44.4) 1(50) 1(33.3) 2(100) 0 2(40) 1(50) 0 2(50) 6(75) 1(33.3) 0
Dietician 8(22.2) 1(50) 0 0 0 0 0 1(333) 1(25) 2(25) 1(33.3) 2 (100)
Physical therapist 10(27.8) 1(50) 0 1(50) 0 0 0 2(66.7) 2(50) 1(12.5) 1(33.3) 2 (100)
Occupational therapist 2(5.6) 0 0 0 0 0 0 1(333) 0 0 0 1(50)

S

Advanced Practice Nurse.
¢ Transplant Nurse Specialist (without master’s degree).

length of unplanned hospital stay compared to those in the
standard care group.”®

This study has several limitations. First, given that this was a
secondary analysis of existing data, it is unclear whether the
presence of other factors not assessed in this study confounded the
significant association between multidisciplinarity and level of
CIM. Second, the cross-sectional design precludes causal inferences.
Third, the convenience sample of HTx centers may have caused
selection bias toward centers with more favorable care models
given the prime questions of the BRIGHT study, although the ran-
domized patient-selection strengthens our findings. In addition,
despite being the largest study of its kind, the sample size (36 HTx
centers) was relatively small, which could limit the generalizability
of our findings. Finally, information on the presence/absence of an
infectious disease specialist, which was one of the professions
recommended by the ISHLT,® was not collected.

Future research should assess, not just the presence of a
multidisciplinary team, but also if actual interdisciplinary collabo-
ration exists, the interventions used by the different health

Table 3
Countries with policies mandating the use of a multidisciplinary team in the follow-
up care of transplant recipients.

With policy
Brazil®, USAP

Without policy

Belgium®, France®, Spain?, Italy®, United Kingdom',
Switzerland®, Canada®, Australia”

2 Samira de Almeida, Senior Transplant Nurse, email communication, February
9,2017.

b Department of Health and Human Services. Hospital conditions of participation:
requirements for approval and re-approval of transplant centers to perform organ
transplants. Fed Regist. 2007; 72 (61):15198—15280.

¢ Sabina De Geest,PhD, RN, email communication, February 16, 2017.

d Marisa Crespo, MD, email communication, February 11, 2017.

€ Paolo De Simone, MD, email communication, February 9, 2017.

f Department of Health. Organs for transplant: a report from the organ donation
taskforce.http://www.nhsbt.nhs.uk/to2020/resources/OrgansfortransplantsTheOrgan
DonorTaskForcelstreport.pdf.

& Annemarie Kaan, CNS Heart Failure, VAD, Transplant, email communication,
February 9, 2017.

" peter Macdonald, MD, email communication, February 9, 2017.

Physician, Nurse, & Social Worker/Psychiatrist/Psychologist/Pharmacist/Dietician/Physical Therapist/Occupational Therapist.

professionals and how this impacts CIM and relevant health out-
comes in HTXx recipients. Furthermore, studies should assess how
different clinicians contribute to successful CIM in HTx. Finally, as
team compositions and their interventions are only one aspect of
CIM models,?® studies should also identify other predictors asso-
ciated with CIM in HTX follow-up (e.g. community and organization
resources and policies, clinical information systems). The evalua-
tion of the impact of systems of care based on multidisciplinarity
and CIM is a priority as this is a promising pathway for improving
long-term outcomes after transplantation.

Conclusion

In conclusion, this study showed that while the composition of
the follow-up teams in HTX centers varied, majority of the HTx
centers met the ISHLT recommendation of having a multidisci-
plinary team and this was associated with higher levels of CIM.
Future research should build upon the findings of this study and
explore the composition, duration and impact of CIM interventions
delivered by multidisciplinary follow-up teams in HTX.
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