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A trustful relationship between transplant patients and their transplant team (interpersonal
trust) is essential in order to achieve positive health outcomes and behaviors. We aimed to
1) explore variability of trust in transplant teams; 2) explore the association between the
level of chronic illness management and trust; 3) investigate the relationship of trust on
behavioral outcomes. A secondary data analysis of the BRIGHT study (ID: NCT01608477;
https://clinicaltrials.gov/ct2/show/NCT01608477?id=NCT01608477&rank=1) was
conducted, including multicenter data from 36 heart transplant centers from
11 countries across four different continents. A total of 1,397 heart transplant
recipients and 100 clinicians were enrolled. Trust significantly varied among the
transplant centers. Higher levels of chronic illness management were significantly
associated with greater trust in the transplant team (patients: AOR= 1.85, 95% CI = 1.
47–2.33, p < 0.001; clinicians: AOR = 1.35, 95% CI = 1.07–1.71, p = 0.012). Consultation
time significantly moderated the relationship between chronic illness management levels
and trust only when clinicians spent ≥30min with patients. Trust was significantly
associated with better diet adherence (OR = 1.34, 95%CI = 1.01–1.77, p = 0.040).
Findings indicate the relevance of trust and chronic illness management in the transplant
ecosystem to achieve improved transplant outcomes. Thus, further investment in re-
engineering of transplant follow-up toward chronic illness management, and sufficient time
for consultations is required.
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GRAPHICAL ABSTRACT |

INTRODUCTION

The importance of interpersonal trust (i.e., trust between patients
and healthcare providers) in the healthcare context has been
widely reported [1]. Trust occurs in vulnerable situations where
an individual believes that another individual will act in their best
interest [2]. This is especially true for chronically ill populations
such as heart transplanted (HTx) patients. HTx patients face a
high level of vulnerability due to potentially life-threatening
complications and lifelong dependency on the HTx team
providing follow-up care [3]. Trust has to be understood as a
continuum, meaning that it is a complex and evolving
phenomenon that can increase or decrease over time.
Interpersonal trust relationships are supposed to positively
affect patients’ attitudes, experiences (e.g., satisfaction with
care [4–6]) and behavior (e.g., increased adherence to
medication and treatment [6–8]). Further, trust is linked to
patients’ health outcomes [2, 4, 6], health-related quality of life
[4], and symptom-related outcomes [4].

Several factors are associated with higher interpersonal trust, and
either relate to the patient (e.g., patients who are white, women, or
older, or those with a better health status or a higher number of
healthcare visits) or the physician (e.g., better communication skills,
higher competence, or higher consultation time). In addition, service
factors, e.g., the type of delivery system, continuity in care, and
absence of economic or other pressures, affect patients’ trust in
healthcare professionals [2, 7, 8].

While patient and clinician factors have been extensively
examined, the relationship between trust and service

outcomes—level of chronic illness management (CIM)—
remain understudied [9]. Chronic illness management refers to
a comprehensive and coordinated approach that focusses on
optimizing the care provided to individuals living with long-
term medical conditions. CIM programs based on the Chronic
Care Model (CCM) [10] are designed to transform acute care
driven health programs into patient centered integrated care and
to address needs of the chronically ill, i.e., continuity of care,
behavioral, self-management, and psychosocial support and
patient participation [11]. The CCM is a framework that
guides the development of care delivery models for the
chronically ill to effectively improve patients’ clinical and
behavioral outcomes and to enhance proactive patient and
healthcare provider interactions [12]. Such interactions (e.g.,
during consultations) require interpersonal trust [13]. To
assess, how well elements of the CCM have been implemented
in a specific care program, the level of chronic illness
management can be determined. CIM is a construct that can
be assessed using validated instruments that allow patients and
healthcare professionals to report how they perceive
characteristics of clinical care processes [14, 15]. The higher
the level of CIM, the more CCM elements were implemented.
To our knowledge, there is no evidence on the association
between CCM-based CIM programs and interpersonal trust,
yet it is an important association with regards to teasing out a
favorable ecosystem for HTx patients’ follow-up care,
i.e., multilevel characteristics of care systems or processes that
allow a CIM model of care to be implemented and sustained.
Typically, HTx patients are cared for by an interdisciplinary HTx
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team across the transplant continuum in an HTx center with
specific structural and care process characteristics. Studies that
focus on interpersonal trust, however, do not consider the context
in which these relationships occur. Therefore, this study aimed to
1) explore the variability of interpersonal trust in HTx teams
among 36 HTx centers internationally; 2) explore whether the
level of CIM of an HTx center is associated with trust in the HTx
team; 3) investigate whether meso-level factors (e.g., time spent
with the HTx team during follow-up) moderate the relationship
between level of CIM and trust in the HTx team, and 4)
investigate the relationship of trust in the HTx team on
behavioral outcomes (Figure 1).

MATERIALS AND METHODS

Design, Setting, and Sample
This study presents a secondary data analysis of the international,
multicenter, cross-sectional Building Research Initiative Group:
Chronic Illness Management and Adherence in Transplantation
(BRIGHT) study (ID: NCT01608477; https://clinicaltrials.gov/ct2/
show/NCT01608477?id=NCT01608477&rank=1). Detailed study
procedures are described elsewhere [16, 17]. Briefly, using a
multistage sampling approach of HTx centers, clinicians, and
patients, CIM practice patterns and multilevel factors related to
medication non-adherence were examined in 36 HTx centers from
11 countries across four continents (Europe, North America, South
America, and Australia). A minimum of two HTx centers per
country were included, if they had performed more than 50 HTx
during the past 12–60months. A convenience sample of
100 clinicians (1–5 per center) was chosen, using a random
sample if more than five were eligible who had worked in the
center for more than 6months. Clinicians had to have spent more
than 50% of their employment in direct clinical practice and have

been familiar with the posttransplant outpatient care at the center.
HTx patients (≥18 years of age) followed up in a participating center
were included randomly if they were between 1–5 years post-
transplant, first and single-organ transplant, able to read,
understand and provide written informed consent. Data were
collected between March 2012 and October 2015. The study
was approved by the ethics committee of the University
Hospital Leuven, Belgium and the ethics committees of each
participating center. Written informed consent was obtained
from all participating patients.

Variables and Measurement
Data were collected from transplant directors, clinicians, and
patients who completed a specific self-report BRIGHT
questionnaire for each of these samples. In addition, patients’
sociodemographic data were collected during the enrollment
interview and their clinical information was extracted from
medical records (Table 1).

Main Outcomes
Trust in the healthcare team was part of the patient questionnaire
and adapted from the 10-itemWake Forest University Trust scale
measuring the level of interpersonal trust, i.e., fidelity (caring and
advocating for the patient’s welfare), competence, honesty,
confidentiality, and global trust in the healthcare team [18]. The
three negatively worded items were recoded and an average score
was calculated for each patient-participant with a higher overall
score (range 1–5) indicating higher trust. Given that the trust
variable was not normally distributed, it was dichotomized using
the median score for the patient-sample for easier interpretation of
interaction terms. Sensitivity analysis was performed using tertiles
instead of the median with similar results.

The level of CIM implemented in the HTx program was
measured from two perspectives. First, patient-participants

FIGURE 1 | Conceptual model of studied variables and outcomes. Conceptualization of the Relationship between the Level of Chronic Illness Management (CIM)
and Patients’ Interpersonal Trust in the Heart Transplant Team (HTx) on Health and Behavioral Outcomes.
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TABLE 1 | Overview of variables and measurement tools.

Variable Description (number of items, response options, scoring) Instrument and psychometrics

Trust in the healthcare team • 10 itemsmeasuring the level of interpersonal trust in the HTx-team
covering the dimensions fidelity (caring and advocating for the
patient’s welfare), competence, honesty, confidentiality, and
global trust in the healthcare team

Adapted from the Wake Forest University Trust scale [18, 19]

• 5-point Likert scale (1 = strongly disagree (low trust) to 5 = strongly
agree (high trust))

• Higher average scores indicate more trust in the transplant team
Level of chronic illness
management (CIM)

Patient’s perspective Short version of the Patient Assessment of Chronic Illness Care
(PACIC) instrument [20, 21]; Cronbach`s α = .88 [17]• 11 items assessing practice patterns related to chronic illness

management implemented in the HTx left
• 5-point Likert scale (1 = almost never to 5 = almost always)
• Total score ranging from 11 to 55 with higher scores indicating a

higher degree of CIM
Clinician`s perspective CIMI-BRIGHT [22]

• 52 items covering the five building blocks of the Innovative Care
for Chronic Conditions framework: 1) promote continuity and
coordination (12 items); 2) encourage quality through leadership
(7 items); 3) organize and equip healthcare teams (8 items); 4)
support self-management (19 items); 5) use of information system
(9 items)

Scale content validity = 0.86

• 4-point Likert scale (1 = strongly disagree to 4 = strongly agree) Interrater reliability (pilot tested): 75%–85% [22]; Cronbach`s α =
.94 [17]

• Average score with higher scores indicating higher level of CIM
implemented

Socio-demographic factors 6 items assessing the patient`s demographic profile (i.e., age,
gender, race, country, educational level, employment status)

BRIGHT patient interview questionnaire [17]

Clinical information 2 items assessing patient`s clinical profile, i.e., the number of years
post HTx, comorbidities and the number of rejections experienced
(expressed as the number of treated rejections until time of study
enrolment, divided by the years in post-transplant follow-up in years)

Medical record

Potential meso-level moderators

Time spent with patients during
follow-up visits

Patient`s perspective on time spent with all members of the HTx
team during one follow-up visit

BRIGHT patient self-report (written) questionnaire [17]

• 1 item
• five choices (<5 min, 5–10 min, 11–20 min, 21–30 min, >30 min)
Clinician`s perspective on time spent with each patient during one
follow-up visit

BRIGHT clinician questionnaire [17]

• 1 item
• Average total time per patient (in minutes)

Number of visits 3 items assessing the total number of visits scheduled for patients
within the first month, first 6 months, 1 year and 3 years

BRIGHT transplant director questionnaire [17]

Multidisciplinarity of the HTx team • 1 item assessing multidisciplinarity of the HTx team, i.e., HTx team
is composed of physician (s), nurse (s), and at least one other type
of healthcare professional (either a social worker, psychiatrist,
psychologist, pharmacist, dietitian, physical therapist, or
occupational therapist)

BRIGHT transplant director questionnaire [17]

• Dichotomous answer format (yes/no)
Chronic illness management
competencies

• 24 items assessing CIM competencies of the HTx team including
1) patient-lefted care (7 items); 2) partnering (2 items); 3) quality
improvement (8 items); 4) information and communication
technology (4 items); 5) public health perspective (3 items)

BRIGHT clinician questionnaire Cronbach`s α = .96 [17]

• 4-point Likert scale (1 = strongly disagree to 4 = strongly agree;
5 = don`t know; set to missing)

• Average score with higher cores reflecting higher degree of core
competencies

Chronic illness management level
of preparedness

• 5 items assessing level of preparedness in view of the skills and
availability of equipment or tools to facilitate chronic care

BRIGHT clinician questionnaire Cronbach`s α = .82 [17]

• 4-point Likert scale (1 = strongly disagree to 4 = strongly agree;
5 = don`t know; set to missing)

• Average score with higher cores reflecting higher degree of
preparedness

(Continued on following page)
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completed the 11-item short version of the Patient Assessment of
Chronic Illness Care (PACIC) instrument [20]. This instrument
measures specific actions or qualities of care in the delivery
system, which are congruent with the CCM and were
observed over a recall period of 6 months. The items were
aggregated for each patient-participant, with the total score
ranging from 11 to 55. Higher scores indicate a higher degree
of CIM. The median score of the patient-sample was used to
dichotomize the PACIC variable. Second, implementation of
CIM was measured from the clinician’s perspective by
applying the investigator-developed CIMI-BRIGHT clinician
questionnaire (The Chronic Illness Management
Implementation—Building Research Initiative Group: Chronic
Illness Management and Adherence in Transplantation (CIMI-
BRIGHT) instrument), which consists of 52 items covering the
five building blocks of the Innovative Care for Chronic
Conditions framework [22]. An average score was calculated
for each clinician-participant and then the median score for the
clinician-sample was used to dichotomize the CIMI-
BRIGHT variable.

Potential Meso-Level Moderators
Time spent with patients during follow-up visits was assessed from
two perspectives. Patient-participants were asked howmuch time

all members of their HTx team spend with them on regular
follow-up visits. Each participating clinician was asked for the
average total time (in minutes) they spend with each patient at the
outpatient HTx clinic. Both time variables were then
dichotomized using 20 min and 30 min as the cut-off
points—these time points were chosen given the distribution
of the continuous clinician-time variable and how it aligned with
the ordinal patient time-variable.

The typical number of visits within the first month, first
6 months, 1 year, and 3 years were extracted from the
transplant director’s BRIGHT questionnaire. Similarly,
information regarding the multidisciplinarity of the HTx team
was collected from the director’s questionnaire. The CIM
competencies of HTx team and CIM level of preparedness of
healthcare workers were assessed using the investigator-
developed clinician questionnaire including 24 and five items,
respectively. Scores were averaged, with higher scores reflecting a
higher degree of core competencies and preparedness.

Behavioral Outcomes
The patient questionnaire also included five health behaviors:
Physical activity was measured by the 2-item Brief Physical
Activity Assessment tool [23], asking if a patient was sufficiently
active. Dietary adherence recorded patient’s self-reported adherence,

TABLE 1 | (Continued) Overview of variables and measurement tools.

Variable Description (number of items, response options, scoring) Instrument and psychometrics

Behavioral Outcomes

Physical activity • 2 items asking if a patient was sufficiently active (yes/no) 2-item Brief Physical Activity Assessment tool [23]
• Sufficiently active was defined as ≥ 3x/week 20 min of vigorous

and/or ≥ 5x/week 30 min of moderate physical activity
Criterion validity of self-report against electronic monitoring gold
standard measurement: κ statistic 0.14–0.40 [23]

Dietary adherence • 5 items measuring patient`s adherence to low salt, low calorie, low
saturated fat, low sugar or other kind of dietary guidelines

BRIGHT patient self-report (written) questionnaire [17]

• 5-point Likert scale (1 = never to 5 = always)
• Adherent were those who were prescribed a diet, scoring often/

always to any of the 5 diets
Sun protection • 4 items assessing consistency of sun protection Swiss study on health of people with cancer, leukemia, tumor in

childhood (Swiss Childhood Cancer Registry) [24] and Cambridge
University Hospitals’ perception of skin cancer in transplant
recipients scale [25]; Cronbach`s α = .59 [17]

• 5-point Likert scale (1 = never to 5 = always)
• Average score

Smoking status 1 item assessing smoking status, i.e., currently smoking, stopped
less than 1 year ago, stopped more than 1 year ago, or never
smoked

Item from Swiss Health survey (Swiss Federal Statistical Office
2008) [26]

Alcohol intake • 2 items measuring the level of alcohol intake, i.e., whether the
patients used alcohol (yes/no), and in case they did, how many
alcoholic drinks were consumed per week

BRIGHT patient self-report (written) questionnaire [17]

• Categorization into non-drinkers; moderate drinkers (1 drink/day
for women, 2 drinks/day for men), or heavy drinkers (>1 drink/day
for women, >2 drinks/day for men) [27]

Language congruency • 1 item measuring if the HTx team communicated in the patient`s
mother tongue or in a language they mastered fluently (either via
an interpreter or directly)

BRIGHT patient interview questionnaire [17]

• Dichotomous answer format (yes/no)
Health literacy • 1 item rating patient`s confidence in filling out medical forms Subjective Health Literacy Screener [28]

• 5-point Likert scale (1 = none of the time to 5 = all of the time) Concurrent validity: with the Short Test of Functional Health
Literacy in (AUC = .72-.74; with the Rapid Estimate of Adult
Literacy in Medicine (AUC = .81-.84) [29]

• Dichotomized into adequate (≥4) and inadequate (≤3) health
literacy [28]

Number of comorbidities • 19 items assessing post-HTx comorbidity Adapted Charlson Comorbidity Index [30]
• Dichotomous answer format (yes/no)

Note. Abbreviations: CIM, chronic illness management; HTx, heart transplantation.
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as applicable, to low salt, low calorie, low saturated fat, low sugar, or
other kind of dietary guidelines. Sun protection was measured using
4 items assessing consistency of protection against the sun [24, 25].
Smoking status was based on whether patients were currently
smoking, stopped less than 1 year ago, stopped more than 1 year
ago, or never smoked [26]. Alcohol intake assessed the level of
alcohol consumption by two items i.e., whether the patient used
alcohol, and in case they did, how many alcoholic drinks were
consumed per week. They were then categorized into non-drinkers;
moderate drinkers, or heavy drinkers [27].

Language congruency was measured by asking patients during
the interview if the HTx team communicated in their mother
tongue or in a language they mastered fluently (either via an
interpreter or directly). Health literacy was assessed as part of the
written questionnaire by rating confidence in filling out medical
forms, using a 5-point scale (1 = none of the time to 5 = all of the
time) and then dichotomized into adequate (≥4) and inadequate
(≤3) health literacy [28]. Lastly, number of comorbidities post-
HTx was assessed using an adapted Charlson
Comorbidity Index [30].

Statistical Analysis
Descriptive statistics were calculated for all study variables. The
Kruskal-Wallis test was used to examine whether there were
differences in trust in the HTx team across the 36 HTx centers.
Whether level of CIM was associated with trust in the HTx team
was examined using simple and multiple logistic regression.
Meanwhile, moderation analysis was performed to determine
whether meso-level factors affected the direction and/or strength
of the relationship between level of CIM and trust. To examine
whether trust could predict behavioral outcomes, simple and
multiple logistic regressions were performed, whereby the
multiple models were equally controlled for potential
confounders that were statistically significant. Finally, marginal
effects were calculated to better communicate the practical
significance of the findings [31]. Analyses were conducted
in Stata v16.1.

RESULTS

Characteristics of the participants are shown in Table 2. The
proportion of physicians and nurses included reflected the
composition of HTx teams in clinical practice. Less than 2%
of the data were missing; hence, no imputation was performed.

There was significant variability in the level of CIM [PACIC:
chi-square (35 df, N = 36) = 209.3, p < 0.001; CIMI: chi-square
(35 df, N = 36) = 1,396, p < 0.001] and trust in the healthcare team
[chi-square (35 df, N = 36) = 221.5, p < 0.001] among the 36 HTx
centers (SupplementaryMaterial). HTx recipients who indicated
that they had received higher levels of CIM were more likely to
have greater trust in the HTx team. This finding was consistent
whether level of CIMwas measured from the patient’s perspective
(adjusted odds ratio [AOR] = 1.85, 95% CI = 1.47 to 2.33, p <
0.001) or from the clinician’s perspective (AOR = 1.35, 95% CI =
1.07 to 1.71, p = 0.012), and even after controlling for potential
confounders (age, gender, race, education level, employment

TABLE 2 | Patients’ demographic and clinical characteristics.

Variable

Patients

Agea (n = 1,379) 53.5 ± 13.3 years
Genderb (n = 1,390)

Male 1,011 (72.7)
Female 379 (27.3)

Race/Ethnicityb (n = 1,381)
White 1,186 (85.9)
Black 80 (5.8)
Asian 27 (1.9)
Hispanic 29 (2.1)
Other 59 (4.3)

Countryb,c (n = 1,379)
Belgium 74 (5.3)
Spain 227 (16.2)
France 160 (11.5)
Canada 121 (8.7)
USA 340 (24.3)
Australia 51 (3.7)
Italy 111 (7.9)
United Kingdom 99 (7.1)
Germany 67 (4.8)
Switzerland 47 (3.4)
Brazil 100 (7.2)

Educational Attainmentb (n = 1,377)
Primary School 187 (13.6)
Secondary School 426 (30.9)
University 764 (55.5)

Employment Statusb (n = 1,391)
Employed 413 (29.7)
Unemployed 978 (70.3)
Years post HTxa (n = 1,378) 3.37 ± 1.4 years
Health Literacyb (n = 1,364)

Adequate 912 (66.9)
Inadequate 452 (33.1)

Language Congruencyb (n = 1,390)
Spoke different languages 15 (1.1)
Spoke the same language 1,375 (98.9)

Number of Comorbiditiesa (n = 1,394) 1.44 ± 1.6
Trust in the healthcare teama (n = 1,378) 4.59 ± 0.49
Level of CIMa (PACIC) 38.32 ± 10.9d

Time spent with cliniciansb (n = 1,374)
<5 min 8 (0.57%)
5–10 min 68 (4.87%)
11–20 min 382 (27.34%)
21–30 min 388 (27.77%)
>30 min 528 (37.8%)

Clinicians

Agea (n = 98) 45.83 ± 10.2
Genderb (n = 99)

Male 12 (12.1%)
Female 87 (87.9%)

Professionb (n = 100)
Nurse 90 (90%)
Physician 3 (3%)
Other 7 (7%)

Years practicing in Txa (n = 99) 11.9 ± 7.7
Level of CIMa (CIMI-BRIGHT) 2.9 ± 0.27e

Time spent with patients in minutesa (n = 94) 36.8 ± 34.0

Note: Abbreviations: HTx, heart transplantation.
aValues given are mean ± SD.
bValues given are n (%).
cCountry where the center is located.
dTotal scores ranging from 11 to 55 with higher scores indicating a higher degree of CIM.
eAverage scores ranging from 1 to 4 with higher scores indicating higher level of CIM,
implemented.

Transplant International | Published by Frontiers March 2024 | Volume 37 | Article 117046

Mielke et al. Trust in the Transplant Team



status, number of years post HTx, health literacy, language
congruency, and comorbidities) (Table 3). However, when
controlling for the country where the HTx center was located,
the level of CIM from clinicians was no longer significant (AOR =
0.94, 95% CI = 0.67 to 1.30, p = 0.703). Using USA as reference
group, HTx patients from France, Germany, and Switzerland had
lower odds of having high trust (AOR = 0.16–0.46), while HTx
patients from Canada and the UK had higher odds of having

higher trust (AOR = 1.86). Meanwhile, education became
significant (p = 0.002- and p = 0.017), indicating that patients
with higher education had greater odds of having higher trust
(AOR = 1.67–1.96). The calculated marginal effects showed that
an average HTx recipient who received lower levels of CIM had a
42.4% probability of trusting their HTx team. Meanwhile, a
comparable HTx recipient who received higher levels of CIM
had a 57.7% probability of trusting their HTx team.

TABLE 3 | Associations between chronic illness management level and trust.

Independent variables Unadjusted bivariate analysis Adjusted multivariate regression analysis

OR 95% CI OR 95% CI p-value

PACICa 1.91 1.54–2.36 2.08 1.62–2.65 <0.001
CIMI-BRIGHTb 1.33 1.08–1.65 0.94 0.67–1.30 0.703
Age 1.02 1.00–1.03 <0.001
Gender 1.20 0.92–1.56 0.184

Race
Black 0.93 0.55–1.57 0.786
Asian 0.78 0.32–1.90 0.587
Hispanic 0.50 0.21–1.17 0.109
Other 0.79 0.43–1.47 0.462

Education
High school 1.67 1.10–2.54 0.017
College 1.96 1.27–3.02 0.002

Employment 1.09 0.84–1.42 0.497

Country
Belgium 1.00 0.58–1.75 0.988
Spain 0.96 0.60–1.54 0.861
France 0.46 0.28–0.77 0.003
Canada 1.86 1.13–3.07 0.015
Australia 0.82 0.39–1.73 0.598
Italy 1.62 0.95–2.75 0.074
United Kingdom 1.86 1.12–3.08 0.017
Germany 0.16 0.08–0.33 <0.001
Switzerland 0.23 0.10–0.51 <0.001
Brazil 1.46 0.85–2.49 0.166

Years post-HTx 0.94 0.86–1.02 0.141
Health literacy 1.58 1.23–2.03 <0.001
Language congruence 1.77 0.49–6.35 0.381
Comorbidities 1.03 0.96–1.11 0.372

Note. Abbreviations: CI, confidence interval; OR, odds ratio.
aShort version of the Patient Assessment of Chronic Illness Care (PACIC) instrument [20, 21].
bThe Chronic Illness Management Implementation—Building Research Initiative Group: Chronic Illness Management and Adherence in Transplantation (CIMI-BRIGHT) instrument [22].
Reference groups: race (White), education (primary school), country (United States).

TABLE 4 | Associations between trust and health outcomes.

Outcome variables Unadjusted bivariate analysis Adjusted multilevel regression
analysis

OR 95% CI OR 95% CI

IV: Trust Physical activity 0.95 0.71 to 1.28
Diet adherence 1.40a 1.08 to 1.82 1.34a 1.01 to 1.77
Sun protection 1.27 .96 to 1.69
Smoking 0.46 0.25 to 0.84 0.59 0.31 to 1.11
Alcohol intake 0.75 0.53 to 1.06

Note. Abbreviations: CI, confidence interval; OR, odds ratio.
aP < 0.05; For aim 4, trust was treated as the predictor variable and the health outcomes were the response variables. The final model was adjusted for age, gender, race, education,
employment status, years post HTx, health literacy, and comorbidities.
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Among the potential moderators, only time spent with the
patients during follow-up visits was significant, i.e., the
association between CIM and trust was stronger when
consultation time was ≥30 min. This moderation effect was
only present when consultation time was >20 min, measured
from both the patient’s (OR = 1.61, 95%CI 1.03 to 2.53, p = 0.037)
and from the clinician’s perspective (OR = 1.56, 95% CI 1.00 to
2.42, p = 0.048).

Results of the bivariate and multiple logistic regressions are
presented in Table 4. Bivariate analyses showed that trust in the
HTx team was significantly associated with smoking and diet
adherence. Wherein patients, who had greater trust in their HTx
team, were less likely to smoke (OR = .46, 95% CI .25 to .84, p =
0.012) and more likely to adhere to their recommended diets
(OR = 1.40, 95% CI 1.08 to 1.82, p = 0.012). However, after
controlling for age, gender, race, education, employment status,
years post HTx, health literacy, and comorbidities, only the
relationship between trust and diet adherence remained
significant (OR = 1.34, 95%CI 1.01 to 1.77, p = 0.040). The
calculated marginal effects showed that an average HTx recipient
who highly trusts their HTx team (i.e., Trust score = 5) is 2.5 times
more likely to adhere to their recommended diet compared to an
average HTx recipient who has low trust towards their HTx team
(i.e., trust score = 1).

DISCUSSION

In this study, we observed significant variability in trust in HTx
team across the 36 HTx centers. Additionally, associations of
CIM, trust in the HTx team and one patient behavioral outcome
in HTx follow-up were identified.

First, higher levels of CIM were associated with greater trust in
the HTx team, even after adjusting for potential confounders.
However, when we controlled for country, the level of CIM from
the clinician’s perspective was no longer significant, indicating that
the association between clinician-reported CIM levels and trust may
be contingent upon the country context. Although country may not
serve as an ideal indicator of social and cultural disparities, it is
posited to be a more suitable indicator compared to race. Previous
studies only focused on patient-level aspects of CIM, e.g., continuity
of care [2, 7, 8] or physicians` communication skills [2, 7], were
positively associated with greater trust in individual healthcare
professionals. Yet, the strength of our study is having examined
CIMmeso-level factors with validatedmeasurement tools from both
the patient and clinician perspectives, resulting in consistent findings
in each case.

Also, visit duration has been described as important for
establishing interpersonal trust [8, 32]. In Fiscella et al.’s [32]
study, visit duration independently predicted trust (0.05 SD,
95%CI 0.03–0.06). Patients’ trust in their primary care physician
increased by every minute increase in visit duration (0.01 SD,
95% CI 0.001–0.02) [32]. However, in our study, a stronger
association between the level of CIM and trust was found when
visit duration was ≥30 min. Indeed, given the complexity of HTx
follow-up care and its importance on patients’ health outcomes,
it seems reasonable that HTx patients require more time for

follow-up than patients in primary care settings. In addition,
our findings shed light on the “dose” of time needed during
consultations. Yet, further research on aspects contributing to
trust during consultation is required.

In fact, the positive association of CIM and trust seems not
surprising, when considering relevant components of CCM based
CIM programs [10]. Largely overlapping with aspects increasing
interpersonal trust, those components include availability of
standards and training for clinicians (e.g., communication),
patient-centered care, i.e., well informed and activated patients
making their own choices, as well as care coordination of and
advocacy for patients [33]. Another relevant aspect of CIM and
driver of health outcomes include healthcare teams’
multidisciplinarity in HTx follow-up. In the BRIGHT study, the
majority of included transplant centers (80.6%) involve
multidisciplinary teams in HTx follow-up with no significant
variability in the type of professionals within the HTx teams
across HTx centers [34]. However, larger, multidisciplinary teams
run the risk of individual healthcare providers working in silos and
responsibilities for a patient not being clearly defined. To enable trust
in multidisciplinary teams, care concepts based on CCM are needed
in HTx centers to ensure, for example, continuity in care of the
patient and support for self-management [35].

Second, we found trust significantly independently
associated with diet adherence, even after controlling for
potential confounders. In general, the association of trust in
healthcare professionals and behavioral outcomes such as
adherence (medication, exercise, diet), self-care activities,
preventive care (r = 0.14, 95% CI 0.10–0.19, p < 0.001) was
already described in Birkhäuer et al.’s [4] meta-analysis on
21 studies including a total of 26′642 patients. Further
studies highlighted a positive influence of interpersonal trust
on following physicians` recommendations (e.g., diet, lifestyle)
[5, 8], use of services (e.g., screening) [6, 8] and adhering to
medication and treatment [2, 6–8]. However, these studies only
focused on trust in individual professionals, whereas our study
takes a broader perspective and focusses on trust in the HTx
team, reflecting current HTx practice. Our findings indicate
CIM, trust and patient outcomes are closely related. While only
one behavioral outcome was significantly associated with trust
in our multivariate analysis, CIM itself can have a positive effect
on behavioral and health outcomes (e.g., patient survival one-
year post-Tx) [15]. Further, studies in renal Tx research show
associations of CIM with increased medication adherence [36],
improved quality of life [36], fewer emergency room visits [37],
fewer hospital admissions [37, 38] and reduced mortality [38].
To enhance HTx patients’ behavioral and health outcomes, a
systems perspective is needed, with not only focusing on
interventions at patient-level, but also at re-engineering care
processes in HTx follow-up towards CIM. This includes
leadership accounting for trust as an important factor in
HTx care, development of standards, best practices and
training (e.g., communication and relationships skills) for the
multidisciplinary HTx team, measuring, monitoring and
reporting patient trust [33]. Further measures relevant to
increasing patient’s trust in their HTx team include working
towards an ecosystem that provides continuity of care and care
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coordination and allows patient centeredness and shared
decision making within a CIM model [33, 39, 40]. The
SMILe care model (Integrated Care Model (ICM) for SteM
cell transplantatIon faciLitated by eHealth), for example, is one
such care model that could potentially serve as a blueprint also
for the care of HTx patients. Based on CIM building blocks, the
SMILe-ICM aims to reengineer follow-up care of allogeneic
stem cell transplanted patients and consists of four intervention
modules to support patient self-management and health
behaviors (i.e., monitoring & follow-up of vital signs,
symptoms and health behavior; infection prevention; physical
activity; medication adherence) [41–44].

However, the successful and sustainable implementation of
complex interventions based on CIM principles and supporting
trust into clinical practice is challenging due to healthcare,
organizational, social, economic, and policy related barriers,
among others [35, 45]. Implementation science supports the
uptake of such interventions into routine practice and thus
improves both health care services’ quality and effectiveness [46].
Further, core and adaptable components of complex interventions
can be adapted and fitted to the local context in which they will be
delivered. Key implementation science elements supporting a shift
towards CCM entail contextual analysis, stakeholder involvement,
the use of strategies supporting implementation as well as research
designs focusing on both implementation and effectiveness
outcomes (i.e., hybrid designs) [47].

Limitations
Our study has several limitations. First, the cross-sectional
study design does not allow causal inferences to be drawn.
Second, a longitudinal analysis of trust over time could not be
performed. Trust has to be understood as a continuum and may
change over time. Since HTx patients usually receive life-long
follow-up, changes in interpersonal trust relationships could
point to aspects of CIM that are specifically relevant for
patients’ trust throughout the transplant continuum. Those
specific measures could be taken to support trust relationships
in practice over time. Third, most data analyzed in this study
rely on self-reports from patients and clinicians, introducing a
potential for inaccuracies, which could be mitigated by
incorporating routine data, for example. Fourth, since we
included Tx survivors beyond one-year post-Tx, outcome
events in the first year were not considered. These outcomes
should be also included in further studies. Further, the fact that
86% of the patients were white limits the assessment of social
and cultural differences in perceptions of interpersonal trust.
Fifth, the majority of clinicians involved in this study (90%)
were nurses. Nurses and other transplant clinicians might differ
in their evaluation on the level of chronic illness management
as nurses are typically more involved in patient self-
management and also typically have a higher sensitivity of
psychological issues. Finally, given the limitation due to using
secondary data, we did not assess the link of trust on clinical
outcomes moderated by service outcomes. Moreover, other
potentially important factors such as use of eHealth,
distance from Tx-center, health outcomes (e.g., acute
rejection, survival) or emotional moderators such as the

patient`s mental health concerns could not be examined
given the nature of this study.

Conclusion
To our knowledge, this is the first study linking CIM and
interpersonal trust to service-level outcomes. We observed
significant associations between CIM levels and trust in the
HTx team moderated by consultation time, and a significant
association between trust and diet adherence. Our findings
highlight the need to consider trust and CIM in the HTx
follow-up ecosystem as important factors as a basis for optimal
transplant outcomes. Thus, further investment in re-engineering of
HTx follow-up toward CIM, as well as allowing sufficient time for
consultations, is required. Using longitudinal study designs, further
research should focus on changes in trust over the transplant
continuum and its influences on behavioral and clinical outcomes.
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