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Chapter 1

GENERAL INTRODUCTION

Organ transplantation is the preferred treatment performed in cases of end-stage organ 
failure. Statistics from the Dutch Transplant Foundation show that in 2023, 1434 patients in the 
Netherlands received an organ. The majority of these were kidney transplants (71%). Survival rates 
and graft survival rates have improved in the past decades (1-3). Yet organ transplant recipients 
can encounter various challenges, such as consistently taking medication to prevent rejection, as 
well as dietary restrictions or anxiety and depression. Not all people are able to deal with these 
challenges, which can negatively impact their quality of life. This requires attention from both the 
healthcare professional and the patient on how to cope with living with an organ, as quality of life 
is a valuable indicator for the relative success of an organ transplantation (4).

Self-management challenges among transplant recipients
After transplantation, optimal self-management competencies are important in order to deal with 
the several challenges that may occur. Self-management is an umbrella term, but in this thesis 
the following definition will be used: “the individual’s ability to manage the symptoms, treatment, 
physical and psychosocial consequences and lifestyle changes inherent to a chronic condition” 
(5). This definition implies a holistic approach, whereby self-management is required on both 
medical, emotional and social aspects. To perform the various tasks of self-management, six skills 
can be distinguished, namely problem solving, decision making, resource utilization, formation 
of a patient-provider partnership, action planning, and self-tailoring (6).

Self-management tasks associated following an organ transplant can arise in various areas 
of life, namely medical management, managing social interactions and new life roles and 
emotional management tasks (6). Self-management challenges may vary over time and that it 
may be difficult to deal with the various challenges simultaneously (7). What is important for 
the healthcare professional may not be the patient’s priority at that point in time (7). Therefore, 
tailored self-management support is important in this patient group, as research has shown that 
optimal self-management contributes to better clinical outcomes, lower health care costs (8) and 
higher quality of life (9). Medical management includes, for example, dealing with side effects of 
medication, increased risk of infection and dietary restrictions. In addition, medical management 
involves recurrent hospital visits and following a strict and complex medication regimen. Although 
adherence to immunosuppressive medication is necessary to prevent rejection, nonadherence is 
frequent (10). Accurate prevalence rates of medication nonadherence are difficult to ascertain, due 
to different methods of measurement, lack of uniform definition and quality of studies. However, 
an estimate can be made (11, 12), as meta-analyses show that 22.6% of organ transplant recipients 
are nonadherent to their immunosuppressive medication. This can be distinguished by organ type, 
with the percentage of recipients who are medication nonadherent being highest among kidney 
transplant recipients (36%) and lowest among liver transplant recipients (6%) (10). In addition, 
studies have shown that medication nonadherence can occur early after transplantation, but 
its incidence increases over time (12-15). Despite the many studies on promoting medication 
adherence, further research is still needed on the interrelated factors affecting medication 
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nonadherence to identify key elements for interventions (16). The complexity of the medication 
regimen may be the cause of nonadherence, as different medications are taken at different times 
and with different instructions. However, studies have been conducted where in consecutive 
immunological low-risk kidney transplant recipients, a reduction in the immunosuppressive drug 
Tacrolimus was medically safe (17). However, it is unclear what effect this might have on medication 
adherence, fear of rejection, and satisfaction.

Challenges in managing social interactions and adapting to new life roles after transplantation 
occur, but are described to a lesser extent within the literature. Research has shown that transplant 
recipients may experience difficulties in coping with adapting and maintaining relationships. 
Physical limitations such as pain or fatigue, but also a lack of empathy from the social environment 
can cause patients to withdraw from social relationships (18, 19). This can not only affect social 
interaction with others, but also the self-image of recipients (19). Dealing with changes in work and 
finances can also present self-management challenges, for example due to fatigue, side effects or 
absences due to hospital visits (18).

In the domain of emotional management tasks, the literature describes a wide range of tasks for 
transplant recipients. Adequate management in this area is essential, as impaired psychological 
functioning has been shown to affect daily life, medication adherence, morbidity and mortality 
(19, 20). Commonly studied aspects of emotional management include coping with anxiety and 
depressive symptoms, which are reported by approximately 20–60% of transplant recipients 
(20-22). These symptoms may arise from the uncertainty about the future, fear of infection, 
deterioration of the graft function, or the possibility of rejection (23, 24). In addition, fatigue can 
contribute to emotional distress and therefore require clinical attention. Fatigue is a frequently 
reported problem following transplantation and has been shown to be associated with quality of 
live and depressive symptoms (19, 25, 26). The prevalence of fatigue for kidney transplant recipients 
is up to 40-50% (25). Emotional management can also include dealing with guilt toward the donor, 
or expectations from the (family of the) donor can also present emotional challenges (27, 28). As 
well as dealing with possible disappointing results and expectations that are not met (29).

Self-management support skills among professionals
It can be difficult for recipients to take on an active role and employ the effective strategies to 
deal with the aforementioned challenges. A more holistic guidance from health care providers, 
addressing not only post-transplant medical challenges, but also emotional and social challenges 
is considered helpful (27, 30). In current practice, however, support is mostly focused on the 
medical aspects, with less emphasis on the emotional and social challenges (27, 31). Therefore, 
patients have unmet needs in these areas.

Nurse practitioners (NPs) play a crucial role in supporting patient self-management. NPs are 
professionals who are in clinical lead within their own area of expertise, operating at the interface 
between the medical and nursing profession. NPs play a key role in supporting self-management as 
identified in the description of their professional profile in the Dutch Beroepsprofiel Verpleegkundig 
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Specialist (Professional Profile Nurse Practitioner). Research shows that despite NPs recognize the 
importance of self-management support, in practice medical support outweighs the emotional 
and social support (32). Furthermore, the self-management support offered is mainly focused on 
giving advice, with insufficient tailoring to the needs and capabilities of the patient (33). The cause 
of this may be that the emphasis within hospitals is on curing the patient, while consultations are 
often short (34, 35). As a result, one-size fits all support may be more common.

To support self-management a NP requires not only knowledge but also skills. These skills can 
be categorized into the five-A model of self-management support, namely assess, advise, agree, 
assist and arrange (36). The assessment phase examines the patient’s knowledge, beliefs, and 
behaviors. Specific information can then be provided by the NP to make an informed decision 
in the advice phase. In the agree phase, goals are formulated. In which one’s own confidence in 
one’s own abilities, and ability to change behavior are also explored. In the assist phase personal 
barriers are identified, and additional problem-solving techniques and strategies are also 
identified that could be helpful to achieve goals, including social and environmental support. In 
the arrange phase, a plan for follow-up is organized. Throughout these phases communication 
skills are important to encourage the patient to work on his or her own goals, which may include 
motivational interviewing. These skills and communication skills require awareness, as well as 
training and tools that can help put them into practice.

Measuring self-management skills among transplant recipients
Self-management skills vary from person to person. Measuring patients’ self-management skills 
can therefore provide insight into how to tailor support to the individual. Several measurement 
instruments are available to measure self-management, yet these instruments do not always 
align with the holistic definition of self-management as they often focus mainly on medical 
management. The instruments that do focus on emotional and role management address self-
regulation skills to a lesser extent. This while these skills are essential to adequately self-manage 
life. Self-regulation is defined as: “goal-guidance process, occurring in iterative phases, that 
requires the self-reflective implementation of various change and maintenance mechanisms that 
are aimed at task- and time-specific outcomes” (37). The self-regulation theory divides into three 
phases of the process (37). The first phase includes goal selection and goal setting. The second 
phase is active goal pursuit and the third phase is goal attainment and maintenance, or when 
necessary disengagement of the goal. The instruments that do integrate these phases are not 
suitable for organ transplant recipients, because they focus on education, health promotion or 
target specific groups, for example, young people (38-40). An instrument that focuses on holistic 
self-management skills across all three domains, integrates self-regulation skills, and is validated 
for organ transplant recipients is therefore desirable but currently lacking.

Self-management support interventions
Interventions are important tools in supporting self-management. Several interventions have 
been described that support the self-management of transplant recipients. Within transplant 
care, due to the clinical importance of immunosuppression medication taking, these interventions 
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often focus on medication adherence and less to the emotional and role management challenges 
following transplantation (41, 42). In addition, there is often insufficient opportunity for tailoring 
to individual needs due to the use of a standardized intervention protocol. Also, interventions 
are often inadequately grounded in behavior change theories and techniques (41). The above 
shortcomings of the interventions could be a reason for the mixed results when it comes to 
measuring effects of the interventions (43). Therefore, it is important to develop an intervention 
that can be tailored and based on behavior change theories. Moreover, it is important to examine 
the effectiveness of the intervention as well as the experiences of the patient and the NP. With 
this background, a theory-based nurse-led intervention was developed in 2019 that addresses 
the individual needs of the patient (41, 42, 44): the ZENN-intervention. Key principles of the 
ZENN-intervention are (1) a holistic approach, (2) tailoring to patients needs and priorities, (3) 
shared-decision making, and (4) patient empowerment. In this intervention NPs are trained 
in communication skills required to deliver the intervention in clinical practice. A pilot study 
evaluated the feasibility, acceptability and fidelity of this intervention (41). This study showed 
that both patients and healthcare professional found the intervention feasible and acceptable. 
Although this intervention was considered promising, effectiveness of the intervention has not 
yet been studied in a randomized controlled trial. The results of a randomized controlled trial will 
provide insight into whether the intervention could make a valuable contribution to the care of 
solid organ transplant recipients. In addition, it is also useful to examine the experiences of both 
patients and NPs with the ZENN intervention. This information can be used to determine whether 
the current intervention is suitable for implementation in practice.

Overall aim and outline of this thesis
This thesis has four main aims. The first aim was to develop and test psychometric properties of 
a self-management competencies instrument for use in research and clinical practice to assess 
effectiveness of self-management support interventions. The second aim was to gain insight into 
strategies to improve medication adherence. The third aim was to implement and evaluate the 
ZENN intervention in a randomized controlled trial. The fourth aim was to gain insight into the 
facilitating and impeding factors for implementation of the intervention in practice

Chapter 2 describes the development and validation of a self-management tool for organ 
transplant. Chapter 3 of the thesis describes a sub-study of a randomized controlled trial that 
examined whether converting dual Tacrolimus therapy to monotherapy had an effect on self-
reported medication adherence, fear of rejection, satisfaction and side-effects. Chapter 4 outlines 
the protocol of a multi-center stepped wedge randomized controlled trial comparing organ 
transplant recipients who completed the ZENN intervention and recipients who received care-as-
usual. Chapter 5 presents the results of a multi-center stepped wedge randomized controlled trial, 
which examined self-management skills, self-regulation skills, medication adherence, and quality 
of life of organ transplant recipients. Chapter 6 describes the results of an interview study in which 
nurse practitioners shared their views with the intervention, the materials of the intervention, the 
logistics of implementation and areas for further improvement. Chapter 7 provides the general 
discussion, the overall conclusion, clinical implications and directions for further research.

1
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ABSTRACT

Objective
To develop a self-management instrument for organ transplant recipients that incorporates self-
regulations skills and to determine its measurement properties.

Methods
The instrument includes concepts from social cognitive models: problem awareness, attitude, 
self-efficacy, motivation, social support, goal setting, goal pursuit, skills and goal affect. The 
measurement properties were evaluated based on the COSMIN guidelines. Face and content 
validity were determined through patient assessment, Three-Step Test-Interview and expert 
assessment using the Content Validity Index. Structural validity and reliability were tested using 
exploratory factor analysis and Cronbach’s alpha. Construct validity was tested by comparing 
subscales with the Health Education Impact Questionnaire (heiQ).

Results 
After face and content validity assessment 47 items were entered into the exploratory factor 
analysis. The analysis showed two meaningful factors, with internal consistency of 0.90 and 0.89. 
Spearman correlations between the subscales and heiQ were moderate (0.55; 0.46). The final 
version consists of 21 items, divided into two scales: ‘Setbacks’ and ‘Successes’.

Conclusions
The Self-regulation Skills instrument in Transplantation (SSiT) is a valid and reliable instrument 
to asses necessary skills for self-management after transplantation and may be useful for other 
patients as well.

Practice Implications
Insight into self-regulation competencies can help healthcare professionals to tailor self-
management support.
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Self-regulation Skills instrument in Transplantation

INTRODUCTION

After organ transplantation recipients can face physical, emotional and social challenges. These 
challenges include dealing with the medication regime and its possible side-effects, psychological 
consequences, such as symptoms of anxiety and/or depression and adjusting to life after 
organ transplantation (1). Self-management skills are needed in order to effectively manage 
these challenges. Self-management can be defined as “the individual’s ability to manage the 
symptoms, treatment, physical and psychosocial consequences and life style changes inherent 
in living with a chronic condition” (2). Lorig and Holman (2003) indicate that there are three types 
of self-management task: medical/behavioral management, role management and emotional 
management (3). In order to carry out these tasks, self-management skills are needed. These 
authors describe six core self-management skills: problem solving, decision making, resource 
utilization, formation of a patient-provider partnership, action planning, and self-tailoring. (3). 
However, in order to carry out successful self-management, self-regulation skills are also required 
(4). Self-regulation can be defined as “goal-guidance process, occurring in iterative phases, that 
requires the self-reflective implementation of various change and maintenance mechanisms that 
are aimed at task- and time-specific outcomes” (5). According to the Self-regulation theory this 
process is divided in three phases (5). The first phase is goal selection and goal-setting (5). The 
second phase is active pursuit and the third phase is goal attainment and maintenance, or when 
necessary disengagement of the goal (5). Self-regulation skills therefore include setting realistic 
and achievable goals, self-efficacy for goal pursuit, monitoring of progress, adaptive coping with 
goal frustration and where necessary goal adjustment or disengagement.

Adequate self-management skills are beneficial for patient outcomes, such as medication 
adherence and quality of life (6, 7). However, becoming aware of the challenges, goal setting, 
making action plan and achieving the goal can be difficult for recipients. Individuals tend to vary in 
their self-regulation skills, for example in level of goal orientation, goal framing and self-efficacy (8). 
However, self-regulation skills are seen as the basic principles for effecting change (4). By gaining 
insight into the self-regulation skills of the recipients, better support can be offered, but also an 
understanding can be created into why goals or plans succeed or fail. Self-management support 
should focus on medical and psychosocial aspects, as recipients have stated in previous research 
that they wish to receive support not only on medical aspects (9).

Currently available measures of self-reported self-management, such as the health education 
impact questionnaire (heiQ) (10), focus to a lesser extent on self-regulation, such as setting a 
goal, making a plan to achieve this goal, adjusting the plan as needed and goal conflicts. Since 
self-regulation is an essential component of self-management, it is important to map these 
skills to tailor self-management support. In addition, to measure the effect of behavior change 
interventions that focus on improving these self-regulation skills, self-management instruments 
focusing on self-regulation are required. Existing instruments mainly focus on self-regulation skills 
in education (11), health promotion (e.g. smoking cessation) (12), or are aimed at specific groups 
such as young adults (13). As such, these tools are not focused on self-regulation among those 
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with chronic conditions and specifically not on organ transplant recipients. Therefore a specifically 
designed instrument to measure self-regulation skills in the context of organ transplantation could 
make an important contribution. To fill this gap, the purpose of this study was to develop such a 
self-report self-management instrument that includes self-regulation skills in the context of organ 
transplantation and to determine the measurement properties of this instrument.

MATERIAL AND METHODS

Development of self-report instrument
The COnsensus-based Standards for the selection of health Measurement INstrument (COSMIN) 
were used to evaluate the measurement properties of the Self-regulation Skills instrument in 
Transplantation (SSiT) (14). A graphical overview of the steps conducted and the data used can 
be found in Figure 1. The development, data collection and evaluation of the measurement 
properties took place between March 2019 and May 2022. For this manuscript, the instrument 
was translated into English according to the method described by Wild (15). This English version 
is for this manuscript only and not validated. The English version of the SSIt can be found in the 
Supplemental file attached to this manuscript.

Item pool development and selection
To develop the SSIt items we opted for a reflective conceptual model, which included concepts 
from social cognitive models of behaviour change (16) and self-regulation theory (5). The 
predefined concepts used for item development were problem awareness, attitude, self-efficacy, 
motivation, social support, goal setting, goal pursuit and goal conflict. These concepts formed the 
basis for the original 78 items. The first version consisted of many items reflecting these concepts 
and the intention was to reduce the item pool during the process. This approach was chosen 
because we wanted to allow the experts and patients to highlight the most important items and 
preferred language use.

Face and content validity
The drafted items were assessed to determine the face and content validity. For a visual overview 
of the steps conducted, see Figure 1. Face validity can be defined as “the degree to which a 
measurement instrument, indeed, looks as though it is an adequate reflection of the construct 
to be measured” (17). Content validity can be defined as “the degree to which the content of a 
measurement instrument is an adequate reflection of the construct to be measured” (17). First, 
the experts were asked to give their first impression and comments on the items (face validity). 
To determine the content validity, the drafted items were scored on relevance by a group of 
eight experts using the Content Validity Index (CVI) (18). The experts had varying professional 
backgrounds, they were nurse practitioners with experience in transplantation care, psychologists, 
nurse researchers with experience in self-management, self-regulation or transplantation, and 
physicians working in transplant care. Experts independently scored each item from ‘1’ (not 
relevant at all) to ‘4’ (highly relevant) and gave comments on the items to assess face validity. 
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After scoring the items, results were analysed by calculating the CVI on item level (I-CVI). The I-CVI 
is defined as the number of experts giving a rating of either 3 or 4. An item is considered relevant 
with a proportion of ≥0.78.

In addition, a convenience sample of kidney transplant recipients (KTRs) from the outpatient clinic 
was asked to evaluate the face validity of the items. Inclusion criteria were that the recipient had 
to be proficient with the Dutch language, older than 18 years of age and had undergone a kidney 
transplant in the past. In fifteen-minute individual sessions, the KTRs were asked to evaluate the 
instrument by telling their first impression and to comment if concepts, words and questions 
were understandable.

The feedback of the KTRs and experts formed the basis for revision of the instrument. In addition, 
a brainstorming session was held to discuss the results. After revision, two KTRs via the Dutch 
Kidney Patient Society (Nierpatiënten Vereniging Nederland (NVN)) were asked to give their opinion 
on the new version (face validity). Subsequently, the expert group was asked to reassess the 
instrument using the CVI-methodology again (content validity). Finally, a new convenience sample 
of KTRs at the outpatient clinic were asked to complete and evaluate the revised instrument to 
test for content validity, using the Three-Step Test-Interview (TSTI) (19). Inclusion criteria were 
that the recipient had to be proficient with the Dutch language, older than 18 years of age and 
had undergone a kidney transplant in the past. Nine KTRs completed the consent form and 
six of them participated. TSTI is a method to assess the quality of a self-report questionnaire 
using three steps (20). In the first step, the Think Aloud method was used, whereby recipients 
completed the instrument and were asked to think aloud. The interviewer collected data by 
observing the behaviour and listening to verbal expressions. The interviewer could make notes 
so that anything that remained unclear could be discussed in the second step. The second step 
was a focused interview, in which gaps of the first step could be clarified. In the third and last step, 
pre-determined, standardized questions about the instrument were asked about what recipients 
think of the instrument, if there were items and/or words unclear, is the instrument was too short or 
long, if they had suggestions about the layout. In addition, some questions that were the result of 
the CVI and initial recipients’ interviews were posed (face validity). After determining the face and 
content validity, the second version of the instrument was created to further test the structural 
validity, reliability and construct validity.

Structural validity, reliability and construct validity
Organ transplant recipients were asked to complete the instrument in order to conduct an 
exploratory factor analysis (structural validity), reliability (internal consistency and item-total 
correlation) and to test hypotheses (construct validity). For an overview of the recipients socio-
demographic characteristics, see table 1. Structural validity can be defined as “the degree to which 
the scores of a measurement instrument are an adequate reflection of the dimensionality of the 
construct to be measured” (17). We aimed to include a minimum of 200 recipients based on the 
rule of thumb for factor analysis described by Kline (2013) stating that four to ten participants per 
item are required, with a minimum of 100 patients (21).
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The questionnaire was built in the data collection module LimeSurvey for electronic distribution. 
The questionnaire link was distributed anonymously through the NVN. Basic socio-demographic 
information were collected, namely age, sex, educational level and time since transplantation. The 
NVN invited recipients via their online panel. Additionally, in order to include sufficient participants, 
the responses of the baseline measurement from the aanZET study (22) were used. The aanZET 
study is a multicentre stepped wedge randomized controlled trial in which a self-management 
intervention will be tested (22). Within this study the pre-final version of the instrument was part 
of the questionnaires distributed to the participants.

Construct validity
To test the construct validity, the instrument was compared with an existing measure of self-
management. Construct validity can be defined as “the degree to which the scores of a measurement 
instrument are consistent with hypotheses, e.g. with regard to internal relationships, relationships 
with scores of other instruments or differences between relevant groups” (17). The heiQ (23) was used 
for this comparison, as two scales of this instrument felt plausible based on their background. The 
heiQ is a self-report instrument for patient education and self-management interventions for people 
with chronic condition. The 40-item Dutch version of the heiQ consists of eight domains, namely; 
Health directed activity, Positive and active engagement in life, Emotional distress, Self-monitoring 
and insight, Constructive attitudes and approaches, Skills and technique acquisition, Social 
integration and support and Health service and navigation. The heiQ was used for this comparison, 
as two scales had conceptual similarities. Although the heiQ does not incorporate self-regulation 
items, the scale ‘Emotional distress’ contains items that show similarities with the items within the 
Setbacks scale. For the Successes scale we saw similarities with the scale Self-monitoring and insight.

Data analysis
The data analysis was performed using SPSS version 28.

Structural validity
For the exploratory factor analyses, the principal component analyses with varimax rotation was 
used. First, we conducted the analysis to identify the relative contribution of each factor using 
a scree plot. We checked for the inflection of the line in the Scree plot. The factors left of the 
inflection were considered meaningful, and factors on the horizontal line after the bend were 
assumed to account for only a small amount of variance and were removed. Second, the items 
with a loading factor <0.5 and items that loaded >0.3 on more than one factor were removed, to 
be able to perform a forced factor analysis with the remaining items.

Reliability
Internal consistency is defined as “the degree of interrelatedness among the items” (17). Internal 
consistency of the scales were assessed by calculating the Cronbach’s alpha. A Cronbach’s alpha 
between 0.70 and 0.90 was considered acceptable (14). The item-total correlation was used to 
assess whether or not the items discriminate patients on the construct. An item-total correlation 
>0.3 was considered satisfactory (24).
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Construct validity
We hypothesized the following correlations between the scales of the SSIt and the scales of the heiQ:

H1.	 We expected a positive, moderate (r = 0.4-0.6), correlation between ‘Setbacks’ and 
‘Emotional distress’.

H2.	 We expected a positive, moderate (r = 0.4-0.6), correlation between ‘Successes’ and  
‘Self-monitoring and insight’.

The hypotheses testing was conducted using the Spearman rank order correlation coefficient.

Figure 1 Graphical overview of study process and results
CVI: Content Validity index; TSTI: Three-Step Test-Interview

2
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RESULTS

For a visual overview of the results see Figure 1.

Face and content validity
Patient assessment
According to the KTRs, the first impression of the draft instrument was that it consisted of too 
many items and some items, within the predefined concepts, were overlapping. Wording of the 
items was deemed understandable. Saturation was achieved after individual sessions with four 
KTRs.

Content validity index – first version
The first version contained 78 items which were assessed by eight experts using the CVI-
methodology. Twenty-one items had a proportion ≥0.78 (I-CVI) and remained in the instrument. 
Of the 24 items with an I-CVI between 0.67 and 0.78, 14 items were revised and 10 items were 
removed based on the feedback of experts on the content and phrasing. In addition, 33 items 
with an I-CVI <0.67 were removed. The overall comments of the experts on the items with a I-CVI 
<0.67 was that the wording was vague or that the items overlapped with other items. However, after 
removing 43 items some of the predefined concepts were insufficiently represented, therefore we 
developed 33 new items. This resulted in a second version containing 68 items.

Content validity index – second version
The 68 items were assessed a second time by the same seven experts using the CVI-methodology. 
Of the 68 items, 63 items had a proportion ≥0.78 (I-CVI).

Three-Step Test-Interview and patient assessment
Six KTRs gave their opinion about the second version of the instrument using the TSTI method. 
The results of the TSTI showed that the items were understandable and that KTRs did not have 
problems completing the questions. However, the main conclusion was that the instrument was 
mainly focused on active behavior change after organ transplantation, while some recipients are 
not actively engaged in behavior change. Moreover, the instrument gave the impression that there 
is a life before and after organ transplantation, while KTRs did not experience this in real life. In 
addition, a clear instruction for completing the instrument was missing.

After the second round of CVI and TSTI, the instrument was revised. Of the 68 items, 25 were 
removed due to a I-CVI <0.78 or feedback of KTRs. Four new items were developed, because 
the predefined concepts were insufficiently represented. We also added instructions on how to 
complete the instrument, as this was missed by the KTRs. The pre-final version consisted of 47 
items and was used to test the structural validity, reliability and construct validity.
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Structural validity, reliability and construct validity
The NVN invited 221 KTRs to participate in our study. Of this group, 84 KTRs completed the 
instrument, which is a response rate of 38%. We also used the responses to these items from the 
baseline data in the aanZET study (22). Of the 215 organ transplant recipients who were invited, 
168 completed the questionnaire (response rate 78%). Together this resulted in N=252 completed 
questionnaires. The socio-demographic characteristics of these participants are described in Table 1.

Table 1 Descriptive statistics of socio-demographic characteristics of the recipients

Total (n=252) NVN (n=84) aanZET study (n=168)
Age
	 Median (IQR) 58 (46-65) 59 (47-67) 57 (44-64)
Sex
	 Male (%)/ Female (%) 104 (56.8)/ 79 (43.2) 35 (42.7)/ 47 (57.3) 69 (68.3)/ 32(31.7)
Education level
	 Low (%)
	 Middle (%)
	 High (%)

83 (32.9)
76 (30.2)
93 (36.9)

13 (15.5)
23 (27.4)
48 (57.1)

70 (42.2)
53 (31.5)
46 (26.8)

Organ type*
	 Heart (%)
	 Kidney (%)
	 Liver (%)
	 Lung (%)

12 (4.8)
227 (90.1)

8 (3.2)
9 (3.6)

-
84 (100)

-
-

12 (7.1)
143 (85.1)

8 (4.8)
9 (5.4)

Time since transplantation
	 0-12 months (%)
	 1-3 years (%)
	 4-10 years (%)
	 ≥10 years (%)

4 (4.8)
13 (15.5)
33 (39.3)
34 (40.5)

168 (100)
-
-
-

NVN: Dutch Kidney Patient Society (acronym for: Nierpatiënten Vereniging Nederland); IQR: Interquartile 
range. * Multiple response

Structural validity
The Scree plot (figure 2) of the exploratory factor analysis showed that two factors appeared to be 
meaningful. Items with a factor loading of >0.50 on factor 1 or factor 2 remained in the instrument 
and items that loaded high on both factors (>0.30) were deleted. One item did not meet this 
criterion, but was retained in the instrument. This was chosen because the concept of social 
support was insufficiently represented. This is item 15 in the final version. Subsequently, a forced 
two-factor analysis was conducted with the remaining 21 items. Table 2 describes the result of 
the analysis, in which was found that all items load either on the first or the second factor. Items 8 
and 13 loaded high on both factors, but we decided to keep these in the instrument, due to their 
valuable contribution to the instrument. Items within factor 1 can be summarized as ‘Setbacks’ 
with the process of goal setting, initiating a plan to reach the goal, and dealing with setbacks. The 
items within factor 2 can be summarized as ‘Successes’ in the process of goal setting, intrinsic 
motivation for initiating the plan, and self-efficacy.
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Figure 2 Scree plot of exploratory factor analysis

Table 2 Factor loading for forced two factor analysis after Varimax rotation

Items Setbacks Successes
1.	 I find it difficult to know how to set a new goal .632 -.200
2.	 I am aware that I sometimes slip back into my old behavior .574 .054
3.	 If I set a goal it is difficult for me to take action .680 -.225
4.	 I am not sure if I am going to succeed in achieving my goal .681 -.247
5.	 If there is no progress towards achieving my goal then I start having doubts 

that I will succeed
.680 -.178

6.	 Once I have made a plan it is difficult for me to start working on it .731 -.213
7.		 The transplantation has made it difficult for me to work on my goals .617 -.344
8.	 It makes me insecure if I do not manage to achieve my goal .812 -.094
9.		 I get frustrated if I do not manage to achieve my goal .786 .010
10.	Frustration from setbacks stops me working on my goals .739 -.074
11.	Setbacks cause me stress .723 -.051
12.	I am confident that I can set new goals after my transplantation -.280 .687
13.	If I set a goal, it is because it is something I want -.238 .631
14.	I am motivated to work on my goals -.350 .671
15.	I feel supported by friends and/or family when I am working towards my goal -.297 .518
16.	I know which people have a positive influence on achieving my goals -.107 .701
17.	 After my transplant, I have set one or more goals .009 .674
18.	I keep an eye on whether I am getting nearer to my goals -.205 .664
19.	Progress towards my goals gives me a good feeling .068 .834
20.	Progress towards my goals gives me energy to go on .016 .845
21.	Achieving my goal gives me energy to set new goals -.088 .797
Eigenvalue 7.603 3.578
Variance explained before Varimax rotation 36.2% 17.0%
Variance explained after Varimax rotation 27.6% 25.7%
Total variance explained 53.2%
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Reliability
The scale ‘Setbacks’ had an item-total score between 0.47 and 0.75 and a Cronbach’s alpha of 0.90. 
The scale ‘Successes’ had an item-total score between 0.51 and 0.74 and a Cronbach’s alpha of 0.89.

Construct validity
Both hypotheses could be confirmed as the correlation between the subscales and the heiQ scales 
for hypothesis 1 and 2 was respectively 0.55 (95% CI 0.45 – 0.77) and 0.46 (95% CI 0.33 – 0.57).

DISCUSSION AND CONCLUSION

Discussion
 The aim of this study was to develop and test the measurement properties of the SSIt, a self-
report self-management instrument that incorporates self-regulations skills in the context of an 
organ transplantation. The face and content validity were found to be acceptable after which the 
second version was developed and tested.

The final instrument is an adjusted version of the first version. During the process of developing 
and testing the measurement properties extensive changes were made. The process started 
with a conceptual model and the first item pool consisted of a lot of items, in order to find the 
most suitable and understandable items. After the process of testing the face validity and content 
validity several items were removed or replaced due to wording, understandability or being too 
similar to other items. However, at that point some of the pre-defined concepts were insufficiently 
represented and new items had to be developed. After another round of testing the face validity 
and content validity, the second version was made. For this version, the structural validity was 
tested through exploratory factor analysis, after which the items within the meaningful factors were 
tested on reliability and content validity. The correlations found with existing self-management 
questionnaires confirmed construct validity. There was a positive association between these 
two measures within the range of 0.4 – 0.6. Higher correlations were not expected given that the 
heiQ (23) does not incorporate self-regulation skills. The final version of the instrument consists 
of 21 items, divided into two scales, namely ‘Setbacks’ and ‘Successes’. The variance explained 
was 53%, and although there are no established guidelines, it is often seen in social science that 
an variance explained between 50% and 60% is considered acceptable (25). The instrument was 
changed during the process of testing the measurement properties, but we believe that the pre-
defined concepts are sufficiently represented and is therefore a useful instrument.

The overall strength of this study is that we developed and thoroughly tested the measurement 
properties of a new instrument using the rigorous COSMIN methodology. Self-management 
support is an important task of healthcare professionals, in particular of nurses. As all organ 
transplant recipients are different, their need for support differs. As one size does not fit all, a 
tailored patient-centred approach would be most suitable. This instrument can be a starting point 
for determining how to personalize self-management support.

2
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Another strength is the involvement of transplant recipients during the process of development 
and testing. During the different stages, recipients were asked to give their opinion on the 
comprehensibility and usability of the instrument. Through collaboration with patients we did not 
develop an instrument that was solely based on a conceptual model and input of professionals, 
but one that fits the patients experience.

Apart from the strengths there are also some limitations that may influence the findings. For the 
validation process, we used the data from questionnaires completed by participants recruited 
by the Dutch Patient Society (NVN) and baseline data of participants of an intervention study, the 
aanZET study. Self-selection bias can therefore be a risk, as the response rate was lower than in 
other survey studies (26). However, the sample size is large enough for variation in the answers.

With regard to the composition of the sample, the level of education is generally higher among 
the NVN group than in most studies within the transplant population. In addition, NVN transplant 
recipients may be more engaged with their disease process and health as they are members of a 
patient organization. Also, we note that they had a higher education level than the second sample. 
While this could potentially influence the results, we paid specific attention to comprehensibility 
in the earlier stages of the study in which we tested face and content validity and found the 
instrument understandable and usable. In addition, we see that this only applies to the NVN group 
and not to the aanZET group. For the entire group this is equally distributed. The distribution of the 
organ types shows that kidney transplantation is over represented compared to the other organ 
types. Nevertheless, it was decided to keep all recipients in the dataset, because self-regulation 
skills do not necessarily vary between different groups, but depend on the individual. In addition, 
self-regulation is not specifically focused on the medical condition, but the skills can also be used 
for reaching psychosocial goals. This is not linked to the specific transplanted organ. Since this 
assumption was not tested within this study due to insufficient power, follow-up research should 
investigate further potential similarities and differences in self-regulation skills among recipients 
of the various organs.

Although this instrument was developed to gain insight into self-regulation competencies of organ 
transplant recipients, we believe that an adapted version of this instrument could also be valuable 
for studies among other groups of individuals with a chronic condition. For people with a chronic 
condition it is also necessary to self-manage their life in order to deal with the consequences of 
their condition. For both healthcare professional and patients, it could be helpful to learn more 
about the self-regulation competencies in order to personalize the self-management support. 
Further research could focus on determining the measurement properties for the groups of people 
with a chronic condition. In addition, further research could focus on testing the responsiveness, 
as this was not within the scope of this study. Responsiveness is defined as “the ability of an 
instrument to detect the change over time in the construct to be measured” (17). After testing 
responsiveness, the SSIt could be a useful instrument in intervention research, to evaluate 
effectiveness of self-management promoting interventions.
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Conclusion
In conclusion, we developed a valid and reliable instrument to measure self-regulation skills 
necessary for self-management. The instrument developed in the context of organ transplant 
may be useful for other chronic patients as well. Results of the completed instrument provides 
information about recipients skills in goal setting, attitude after reaching goals or setbacks, 
motivation, planning and commitment to the plan and emotional reactions. These topics can 
then be discussed and adequate support can be offered to promote self-management skills.

Practice implications
After organ transplantation recipients can face many challenges. In order to deal with these 
challenges, it is important that organ transplant recipients have adequate self-regulation 
competencies and self-management skills. Adequate support from healthcare professionals can 
help recipients to develop and maintain these skills. For organ transplant recipients it can also be 
valuable to gain insight into their own self-regulation competencies and pitfalls, as effective self-
regulation partly depends on self-monitoring (27). The instrument that we developed and tested 
could give inside into these competencies. Moreover the instrument adds a new dimension to the 
existing self-management instruments, because it incorporates self-regulation competencies.
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SUPPLEMENTAL FILE 

Self-regulation Skills instrument in Transplantation (SSiT)
Everybody has personal goals, things that are important to them, however big or small. These can 
be goals to change, to maintain or to avoid something.

Examples are:
•	 Spend quality time with family/friends
•	 Improve the relationship with your partner
•	 (Continue to) Take medication correctly
•	 Stop smoking
•	 Work on physical fitness
•	 Deal better with stress
•	 Go back to work

In this questionnaire we are interested in the influence that the transplantation has had on your 
personal goals and the manner in which you try to achieve them. The following statements are 
about the goals you have at the moment, how you think about these goals and how you are 
working on them.

Try to think about the things in the period after transplantation that you wanted to change, 
maintain or avoid. When you answer the following statements, keep this in mind. Per statement 
you can indicate whether you agree or disagree. Read the statements carefully. There are no right 
or wrong answers.
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(1) Completely disagree
(2) Disagree
(3) Don’t agree, but don’t disagree
(4) Agree
(5) Completely agree

Progress towards my goals gives me a good feeling 1 2 3 4 5
I am motivated to work on my goals 1 2 3 4 5
Setbacks cause me stress 1 2 3 4 5
It makes me insecure if I do not manage to achieve my goal 1 2 3 4 5
If I set a goal, it is because it is something I want 1 2 3 4 5
If there is no progress towards achieving my goal then  
I start having doubts that I will succeed

1 2 3 4 5

I get frustrated if I do not manage to achieve my goal 1 2 3 4 5
Frustration from setbacks stops me working on my goals 1 2 3 4 5
I am not sure if I am going to succeed in achieving my goal 1 2 3 4 5
Progress towards my goals gives me energy to go on 1 2 3 4 5
Once I have made a plan it is difficult for me to start  
working on it

1 2 3 4 5

After my transplant, I have set one or more goals 1 2 3 4 5
I am aware that I sometimes slip back into my old behavior 1 2 3 4 5
I know which people have a positive influence on achieving  
my goals

1 2 3 4 5

I find it difficult to know how to set a new goal 1 2 3 4 5
I keep an eye on whether I am getting nearer to my goals 1 2 3 4 5
I feel supported by friends and/or family when i am working  
towards my goal

1 2 3 4 5

I am confident that I can set new goals after my transplantation 1 2 3 4 5
If I set a goal it is difficult for me to take action 1 2 3 4 5
Achieving my goal gives me energy to set new goals 1 2 3 4 5
The transplantation has made it difficult for me to work  
on my goals

1 2 3 4 5

2
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ABSTRACT

After kidney transplantation, a strict immunosuppressive medication regimen is necessary 
for graft survival. However, non-adherence to medication has been shown to occur early after 
transplantation and to increase over time. Weaning the patient off dual therapy onto monotherapy 
in order to reduce immunosuppressive burden, may also be a way to promote adherence, although 
little is known about the impact of such a regimen on fear of rejection. We performed a cohort 
study on medication adherence and fear of rejection in a randomized, investigator-driven, open-
label, single centre pilot study. Recipients were randomized at 6 months post-transplant to either 
continue Tacrolimus and Mycophenolate mofetil (TAC/MMF) or to taper MMF at 6 months and 
discontinue MMF at 9 months (TAC monotherapy). Recipients completed questionnaires about 
medication adherence and fear of rejection at 6 and 12 months post-transplantation. Medication 
adherence was significantly higher in the TAC monotherapy group compared to dual TAC/MMF 
therapy group (χ2 (1) = 4.582; p = .032). We found no difference in fear of rejection between the 
two groups of recipients (p = .887). Simplification of the medication regimen is a potential tool for 
increasing adherence in clinical practice. (Netherlands Trial Register – NL4672)
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INTRODUCTION

Background and objectives
After kidney transplantation, a strict medication regimen of immunosuppressive medication is 
necessary for graft and patient survival. Before and after transplantation transplant recipients 
receive education about (the importance) of taking the medication. Despite this information, non-
adherence to medication frequently occurs (1). If possible and safe, conversion of the medication 
regimen to monotherapy could be a strategy to improve adherence. However, it is unclear what 
psychological impact simplification of the regimen may have on recipients, for example on fear 
of rejection.

The World Health Organization (WHO) defined adherence as “the extent to which a person’s 
behaviour – taking medication, following a diet, and/or executing lifestyle changes, corresponds 
with agreed recommendations from a health care provider” (2). Despite poorer clinical outcomes 
due to non-adherence (3), prevalence of non-adherence among kidney transplant recipients is 
estimated to be between 38 and 55% (4). Recipients with declining adherence in the first months 
after transplantation had a significantly higher risk of more frequent and earlier acute rejection and 
higher death-censored graft loss up to 15 months post-transplant (5). There are several possible 
causes for non-adherence, whereby the WHO has identified five dimensions; social and economic 
factors, health-care team and systems-related factors, therapy-related factors, condition-related 
factors and patient-related factors (2). One of the therapy-related factors that may be a cause of 
non-adherence is the complexity of the medication regimen (2, 6).

The majority of kidney transplant recipients worldwide is on a regimen with Tacrolimus (TAC), 
Mycophenolate mofetil (MMF) with or without prednisone. As MMF and many TAC formulations 
are dosed twice daily, most recipients use immunosuppressive medication twice daily at 12-
hour intervals. Previous research has examined the effect of the simplification of only TAC from 
a twice-daily to once-daily with inconclusive results. Some studies have demonstrated higher 
medication adherence after conversion to a once-daily TAC regimen (7-9). For example, Kuypers 
et al., found that in once-daily TAC, a significantly higher percentage of recipients persisted with 
their medication regimen compared to the twice-daily TAC (8). Other studies found no significant 
difference between twice-daily and once-daily TAC regimes, but did find that quality of life was 
higher in a once-daily regimen (10, 11). This suggests that the patient perspective may differ when 
the regimen is simplified. In some of these studies, MMF was continued and in others, it was unclear 
whether MMF was discontinued. Only one study was found whereby the authors compared a small 
group of recipients with a once-daily immunosuppresive medication therapy with TAC and without 
MMF and recipients with a twice-daily therapy (12). The preliminary results showed no significant 
difference between the groups on self-reported medication adherence. Further research on 
conversion to monotherapy on medication adherence in kidney transplant recipients is lacking.

After transplantation, many recipients experience challenges in emotional adjustment (13). 
Anxiety after transplantation can have several causes, for example coping with a new lifestyle 
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and adjustments to threats of infections, rejection, malignancies (14). Recipients often report fear 
of rejection after transplantation and some recipients even report that the fear of rejection is the 
worst stress factor after transplantation (15, 16). On the one hand, the medication regimen may 
generate or exacerbate fear , whereby the fact that recipients’ need to take medication twice a day 
acts as a reminder of possible rejection (16). On the other hand, weaning of immunosuppression 
could also trigger fear of rejection due to concerns regarding the effectiveness of the reduced 
dose to suppress an immune reaction. There has been little investigation about the impact of the 
simplification of the medication regimen from dual to monotherapy on the level of fear of rejection.

Satisfaction with the medication regimen can contribute to medication adherence (17). Conversion 
to monotherapy results in less pills to take for the recipients. It might be expected that the fewer 
medicine a recipient needs to take, the more satisfied the recipient would be with the medication 
regimen and the more adherent. However, it could also be possible that taking more medication 
to prevent rejection and taking it twice a day can give the recipient a feeling of control. In that 
case, simplifying the medication could cause reduced satisfaction with the regimen and could 
increase fear of rejection. It is also of interest if conversion to TAC monotherapy has an effect on 
the experienced side-effects. It is thus unclear how the conversion to monotherapy will impact 
satisfaction with the amount of medication and the experienced side-effects.

The current study is part of the TACmono study, which investigated outcomes after discontinuing 
MMF in TAC treated kidney transplant recipients with immunological low-risk. The objective of 
the present study was to assess if conversion from dual therapy to monotherapy has an effect on 
self-reported medication adherence, fear of rejection, satisfaction and side-effects.

MATERIAL AND METHODS

Study design and procedure
This was a randomized, investigator-driven, open-label, single centre pilot study in a University 
Medical Center in the Netherlands, with pre- (T0) and post-intervention (T1) measures. 
Recipients were asked to complete two sets of questionnaires, at six and 12 months after kidney 
transplantation. The questionnaires at six months were completed before randomization. 
Recipients completed the questionnaire at the outpatient clinic in the presence of a research 
nurse during the study visit. Recipients completed the questionnaires themselves, but if necessary 
the nurse supported completion, for example by clarifying the meaning of questions or reading 
them out loud. Recipients were informed that their treating physician would not have access to 
the results of the questionnaires.

Participants
The target population in this study were adult kidney transplant recipients, who received a 
deceased or living donor kidney. In short, all consecutive immunological low-risk kidney transplant 
recipients with peak PRA<5% and <4 HLA mismatches on A, B and DR loci were asked for consent. 
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The full in- and exclusion criteria are described in Supplemental Table 1. All recipients switched at 
day seven after transplantation from Prograf twice-daily to Advagraf once-daily. Prednisone was 
tapered to 5 mg after three months and discontinued at month five.

Eligible recipients were included during admission for kidney transplantation. After a run-in period 
of six months, recipients were randomized to one of two study arms if they met the following 
randomization criteria: eGFR (CKD-EPI formula) >30 in ml/min x 1,73 m2 with proteinuria ≤50 mg/
mmol creatinine in spot urine.

Randomisation and intervention
Randomization took place on patient level at six months after transplantation, after completing 
the questionnaires. A consultant statistician made a randomization list, using a validated 
computer system that automates the random assignment of treatment groups to randomization 
numbers at a specific 1:1 ratio. The individual numbers were placed in sealed envelopes that were 
opened at the moment of patient randomization. Concealed allocation was ensured by having 
an independent researcher with no involvement in the study making the list and preparing the 
envelopes.

Recipients who met the inclusion criteria were randomized to either the intervention arm 
(TACmono) in which MMF was halved at six months and discontinued at nine months or to the 
control group arm in which dual therapy (TAC/MMF) was continued. Targeted trough levels were 
5-8 ug/L for TAC in both groups and 1.5-3.0 mg/L for MMF in the control group.

Outcomes
Medication adherence
Adherence to immunosuppressive medication was measured using the Basel Assessment of 
Adherence to Immunosuppressive Medication Scale (BAASIS© interview) (18). This scale consists 
of four questions about the previous four weeks on the taking and timing of medication, drug 
holidays, reduction of the dose and persistence, with the answer options ‘Yes’ (1) and ‘No’ (0). An 
affirmative answer to any of these questions qualifies a recipient as non-adherent. This scoring 
is intentional strict due to the assumption that recipients under-report non-adherence with a 
self-report questionnaire (19). If the answer is ‘yes’ to any of the items, recipients are asked how 
often they were non-adherent.

Fear of rejection
Fear of rejection was measured using the 6-item ‘intrusive anxiety’ subscale of the Perceived 
Threat of the Risk for Graft Rejection (PTGR) questionnaire (15). Items were scored on a five-point 
Likert scale ranging from ‘Strongly disagree’ (1) to ‘Strongly agree’ (5). Internal consistency has 
been shown to be high, Cronbach’s α = .91 (15). The mean score is calculated and a score of ≤2 
is considered to be ‘low’, a mean score of 3 is considered ‘uncertain’ and a score of 4 or above is 
considered to be ‘high’ (15).
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Satisfaction
In order to explore the recipients subjective experience of the medication, two questions were 
developed on satisfaction with the amount of immunosuppressive medication needed to be taken 
and level of side-effects experienced. The items were rated on a 10-point Likert scale, whereby 
a higher score indicates greater satisfaction with the amount of medication needed to be taken 
and more experienced side-effects.

Covariates
We extracted the following socio-demographic characteristics from the medical records: date of 
birth, ethnicity, educational level, organ type and marital status. Educational level was recoded 
into ‘low’, ‘middle’ and ‘high’, according to the format of the national office for statistics in the 
Netherlands (CBS) (20). Ethnicity was recoded into European and Non-European, due to the small 
number of recipients per category.

Sample size
The TACmono study was designed as a pilot study with feasibility criteria. Therefore, a classical 
sample size calculation did not apply and the target of 120 included recipients was based on the 
recruitment rate, one of the feasibility criteria.

For the overall TACmono study a Data Safety Monitoring Board (DSMB) was established. The 
interim analyses was performed after 40 randomized patients completed the study and the DSMB 
decided continuation of the study.

Statistical methods
Socio-demographic variables and medical characteristics were described as frequencies (%) 
and a comparison was made between TAC/MMF – and TACmono group using a chi-square test or 
independent samples t-test. In addition, adherence level, fear of rejection and satisfaction at six 
and 12 months were described. The univariate analyses between TAC/MMF and TACmono group 
was conducted using non-parametric tests due to the fact that data of fear about rejection and 
satisfaction was not normally distributed. The univariate analysis for adherence was conducted on 
adherence vs. non-adherence levels. How often recipients were non-adherent was not compared 
because of the small numbers per category. The transitions of medication adherence between 
TAC/MMF and TACmono group at six and 12 months after transplantation were described and 
compared using chi-square. Multilevel regression analyses was used to test the difference at 12 
months between the TAC/MMF and TACmono group, while controlling for socio-demographic and 
medical variables. Logistic regression was used for the outcome adherence and linear regression 
for fear of rejection.
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RESULTS

Patient population
Between August 2014 and April 2018, 121 recipients were included in the main study. After the 
run-in period of 6 months, 79 recipients met the randomization criteria and were randomized 
to either TACmono (n=38) or TAC/MMF (n=41), see flowchart Figure 1. In the TAC/MMF group, one 
recipient did not fill in the questionnaires due to a language barrier and was therefore extracted 
from the analysis. In the period after randomization (n=78), four recipients dropped out because 
of medical reasons, two in the TAC/MMF group and two in the TACmono group. All these data were 
included in the analysis according to the intention-to-treat principle, see flowchart.

The majority of the recipients were male (73.1%), European (69.9%), had a low level of education 
(56.2%) and had a median age of 61.5 years. More than the half of the recipients had a living donor 
(59.0%), see Table 1.

 Figure 1 Flowchart of this study
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Table 1 Descriptive characteristics of kidney transplant recipients six months after transplantation

Total
(n=78)

TAC/MMF group  
(n=40)

TACmono group  
(n=38)

p

Age
	 median (IQR)

61.50
(55.8-68.0)

60.50
(56.0-69.0)

62.50
(52.8-67.0) .497

Sex
	 Male (%)
	 Female (%)

57(73.1)  
21(26.9)

28(70.0) 
12 (30.0)

29(76.3)  
9(23.7)

.530

Ethnicity
	 European (%)
	 Non-European (%)
Caucasian/European (%)
		  Asian (%)
		  African (%)
		  Turkish (%)
		  Other (%)

N = 73
51 (69.9) 
22 (30.0)
51 (69.9)
9 (12.3)
6 (8.2)
5 (6.8)
2 (2.7)

N=37
27 (73.0) 
10 (27.0)
27 (73.0)
4 (10.8)
3 (8.1)
2 (5.4)
1 (2.7)

N=36
24 (66.7)  
12 (33.3)
24 (66.7)
5 (13.9)
3 (8.3)
3 (8.3)
1 (2.8)

.557

Educational level
	 Low (%)
	 Middle (%)
	 High (%)

N = 73
41 (56.2)
18 (24.7)
14 (19.2)

N = 37
23 (62.2)
8 (21.6)
6 (16.2)

N = 36
18 (50.0)
10 (27.8)
8 (22.2)

.576

Marital status
	 Married/Living together/Partnership(%)
	 Single/Divorced/Widowed(%)

N = 75
53 (70.7)
22 (29.3)

N = 37
29 (72.5)
8 (20.0)

N = 38
24 (63.1)
14 (36.9)

.148

Organ type
	 Living (%)
	 Deceased (%)

N = 78
46 (59.0)
32 (41.0)

N = 40
22 (55.0)
18 (45.0)

N = 38
24 (63.2)
14 (36.8)

.464

Medication adherence
At 6 months 40.5% of the participants in the TAC/MMF group reported being non-adherent (overall) 
and in the TACmono group 21.6% reported being non-adherent, see Table 2. This difference was 
not significant (χ2 (1) = 3.091; p = .079).Table 2 shows that 12 months after transplantation 50% of the 
recipients in the TAC/MMF group were non-adherent. This was significantly more than recipients in 
the TACmono group (25%) (χ2 (1) = 4.582; p = .032). The absolute difference was 25% (95% CI 3.14% 
to 46.86%) and relative effect was 50% (95% CI 25% to 99%). In addition, recipients in the TAC/MMF 
group reported more often to have missed a dose (type ‘taking’) than recipients in the TACmono 
group (p = .031). Table 3 shows the logistic regression on medication adherence controlling for the 
socio-demographic and medical characteristics. Recipients with a middle educational level were 
significantly more non-adherent compared to recipients with a high educational level, controlled 
for the other variables (see table 3). While controlling for socio-demographic and medical variables, 
we found a trend towards greater non-adherence in the TAC/MMF group at 12 months compared 
to the TACmono arm (p = .057).
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	Figure 2 Transition medication adherence in 
recipients on Tacrolimus and Mycophenolate mofetil - 
between 6 and 12 months after kidney transplantation          

Figure 3 Transition medication adherence in 
recipients on Tacrolimus monotherapy - between 
6 and 12 months after kidney transplantation

Figures 2 and 3 show the transitions of medication adherence between TAC/MMF and TACmono 
group at six and 12 months after transplantation. The figures show that a greater proportion of 
the TAC/MMF group were non-adherent and remained so, plus a higher proportion in this group 
transitioned from adherent at baseline to non-adherent at follow-up compared to the TACmono 
group.

Fear of rejection
Table 2 shows the mean scores for the intrusive anxiety scale of the PTGR. The median scores 
for all time points and both groups were ≤2, which means that the scores can be interpreted 
as ‘low’. In the univariate analysis, there were no significant differences between TAC/MMF and 
TACmono group at six months and at 12 months. The linear regression, as shown in table 3, shows 
a significant relationship at 12 months between ethnicity and intrusive anxiety. Recipients who 
were Non-European reported significant more fear of rejection. No significant difference was found 
at 12 months between the TAC/MMF and TACmono group in this multivariate analysis.

Satisfaction
Table 2 shows the results for the two satisfaction questions. Six months after transplantation 
there were no differences between the groups on satisfaction with amount of medication and 
experienced number of side-effects. At 12 months, the recipients in the TACmono group were 
more satisfied with the amount of medication than the TAC/MMF group. At 12 months, we did not 
find a difference between medians of the TAC/MMF and TACmono group regarding the number 
of side-effects experienced.
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Table 3 Multiple regression analyses per outcome

Model
β (SE)

Model
OR (95% C.I.)

P value

Medication adherence – Logistic regression
Constant
Age
Sex (female)
Ethnicity (European)
Educational level (high)
Educational level (low)
Educational level (middle)
Marital status (married, living together, partner)
Organ type (living)
Randomization

-2.409 (1.748)
.027 (.026)
-.832 (.656)
-.231 (.647)

Ref.
.359 (.826)

2.039 (.941)
-.659 (.675)
-.121 (.605)
1.176 (.617)

1.027 (.976 -1.080)
.435 (.120 -1.573)
.794 (.223 -2.824)

1.432 (.284 – 7.229)
7.680 (1.215 – 45.528)

.517 (.138 – 1.941)
.886 (.271 – 2.900)

3.240 (.967 – 10.853)

.168

.300

.204

.721

.040

.664

.030

.329

.842

.057
Model
β (SE)

P value

Fear of rejection – linear regression
Constant
Age
Sex
Ethnicity
Educational level
Marital status
Organ type
Randomization

1.017 (.791)
.008 (.011)
-.203 (.296)
.670 (.305)
.028 (.173)
.257 (.304)
.289 (.280)
.084 (.266)

.204

.473

.495

.033

.873

.402

.306

.755
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DISCUSSION

In this randomized controlled study, we gained insight into the impact of weaning 
immunosuppression in stable immunologically low-risk kidney transplant recipients on self-
reported medication adherence, fear of rejection and satisfaction with their medication 
regimen. The main finding was that recipients with TACmono therapy were more likely to adhere 
to their medication regimen compared to recipients with dual TAC/MMF therapy. Exploration 
of the transitions between groups indicated that maintenance of adherence over time was 
higher in the TACmono therapy group than the dual TAC/MMF therapy group. A possible 
explanation could be that in this group the medication burden decreased after converting to 
monotherapy (8). As Tacrolimus was administered once daily in this study, recipients had a once-
daily immunosuppressive medication regimen in the experimental group after discontinuing 
Mycophenolate mofetil. Research has shown that recipients adhere more to their morning dose 
compared to the evening dose (21, 22). Mornings in general have more routine activities which 
could serve as a reminder for taking the medication (8) and recipients would be less likely to forget 
their medication as a result. Another possible explanation is that for the experimental group the 
risk of rejection could be higher because of discontinuing of the MMF. Recipients in the TACmono 
group could therefore be even more alert to take their TAC and thus be more adherent. While 
greater vigilance is plausible, this did not appear to have developed into anxiety as fear of rejection 
was low in general and remained low regardless of changes in the regimen. Another possible 
explanation for lower rates of non-adherence is a more positive appraisal of the regimen. This 
aligns with the finding that recipients in the TACmono group were more satisfied with the (lower) 
amount of medication.

Strengths and limitations
The overall strength of this study is the randomized controlled study design. We were able to 
compare a TAC/MMF and a TACmono group on medication adherence, fear of rejection and 
satisfaction with the medication regimen. A previous pilot study performed a study about 
the safety and adherence to a once-daily immunosuppressive regimen (12). However, to our 
knowledge, this is the first randomized controlled trial which gave insight into the behavioural 
and psychological effects of conversion from dual to monotherapy in kidney transplant recipients.

We also must emphasize that the conversion to monotherapy was made in the context of a 
study. Recipients were provided with extensive information about the objectives of the study 
and were regularly monitored. The recipients may felt save because of these regular check-ups. 
To what extent the results would be comparable outside a study is unclear and requires further 
investigation, in case conversion to monotherapy appears to be safe and will become the standard 
care for immunological low kidney transplant recipients. We recommend to integrate the same 
safety safeguard into standard care as in the study, for example regular monitoring.

Another strength is the inclusion of a representative sample of our transplant population with 
regard to education; over half had a low level of education. In most research, recipients who 
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cannot read or write are often excluded even though they are required to self-manage and adhere 
to medication after transplantation. Moreover, those with low literacy skills often have lower self-
management skills to manage their medication regimen (23). In order to promote participation 
of patients with lower education and potentially lower literacy skills and health literacy skills (24) 
, the research nurse was present to offer assistance in completing questionnaires when needed. 
This appears to have resulted in a study cohort that was representative for our mixed demographic 
and literacy skilled transplant population.

Practical implications and future research
With this study, we add conversion to monotherapy, provided that monotherapy is considered 
medically safe, to the adherence-promotion tool-box for professionals. This study was conducted 
among immunologically low-risk recipients using strict medical endpoints and a run-in period. 
Therefore, this study does not imply that conversion to monotherapy is a suitable treatment for all 
kidney transplant recipients to prevent medication adherence. The message of our study is that, if 
conversion to monotherapy is considered medically safe by the physician, it may also contribute 
positively to medication adherence.

We note that all such decisions about changes to the medication regimen can impact not only 
behaviour but also perceptions and experience of the treatment. Therefore, such simplification 
should also be carried out with attention to shared-decision making together with the patient. 
The results of this study give us one piece of the puzzle in improving medication adherence 
among KTRs, as therapy related factors is just one of the five possible factors that influence non-
adherence (2). Therefore, further research is needed to explore which strategies in these other 
domains can help boost adherence. Further research is also needed to explore the long-term 
effects of the conversion to monotherapy on medication adherence, as well as the potential 
benefits for specifics groups such as among recipients with a history of non-adherence.

Acknowledgements
We would like to thank the recipients for participating in this study. We also would like to thank 
the research nurses for the contribution to this study and Judith Kal - van Gestel for the data 
management.

Conflict of Interest Statement
The authors declare no conflict of interest.

3



48

Chapter 3

REFERENCES

1.	 Dew MA, Posluszny DM, DiMartini AF, Myaskovsky L, Steel JL, DeVito Dabbs AJ. Posttransplant Medical 
Adherence: What Have We Learned and Can We Do Better? Curr Transplant Rep. 2018;5(2):174-88.

2.	 Sabaté E, Sabaté E. Adherence to long-term therapies: evidence for action: World Health Organization; 
2003.

3.	 Dew MA, DiMartini AF, De Vito Dabbs A, Myaskovsky L, Steel J, Unruh M, et al. Rates and risk factors 
for nonadherence to the medical regimen after adult solid organ transplantation. Transplantation. 
2007;83(7):858-73.

4.	 Gokoel SRM, Gombert-Handoko KB, Zwart TC, van der Boog PJM, Moes D, de Fijter JW. Medication 
non-adherence after kidney transplantation: A critical appraisal and systematic review. Transplant Rev 
2020;34(1):100511.

5.	 Nevins TE, Robiner WN, Thomas W. Predictive patterns of early medication adherence in renal 
transplantation. Transplantation. 2014;98(8):878-84.

6.	 Low JK, Williams A, Manias E, Crawford K. Interventions to improve medication adherence in adult kidney 
transplant recipients: a systematic review. Nephrol Dial Transplant. 2015;30(5):752-61.

7.	 Doesch AO, Mueller S, Akyol C, Erbel C, Frankenstein L, Ruhparwar A, et al. Increased adherence eight 
months after switch from twice daily calcineurin inhibitor based treatment to once daily modified released 
tacrolimus in heart transplantation. Drug Des Devel Ther. 2013;7:1253-8.

8.	 Kuypers DR, Peeters PC, Sennesael JJ, Kianda MN, Vrijens B, Kristanto P, et al. Improved adherence to 
tacrolimus once-daily formulation in renal recipients: a randomized controlled trial using electronic 
monitoring. Transplantation. 2013;95(2):333-40.

9.	 Cassuto E, Pageaux GP, Cantarovich D, Rostaing L, Loupy A, Roche B, et al. Adherence to and acceptance 
of once-daily tacrolimus after kidney and liver transplant: results from OSIRIS, a French observational 
study. Transplantation. 2016;100(10):2099-106.

10.	 Eberlin M, Otto G, Kramer I. Increased medication compliance of liver transplant patients switched 
from a twice-daily to a once-daily tacrolimus-based immunosuppressive regimen. Transplant Proc. 
2013;45(6):2314-20.

11.	 Fellström B, Holmdahl J, Sundvall N, Cockburn E, Kilany S, Wennberg L, editors. Adherence of Renal 
Transplant Recipients to Once-daily, Prolonged-Release and Twice-daily, Immediate-release Tacrolimus-
based Regimens in a Real-life Setting in Sweden. Transplantation proceedings; 2020: Elsevier.

12.	 Taber DJ, Posadas-Salas A, Su Z, Rao V, Rohan V, Nadig S, et al. Preliminary assessment of safety 
and adherence to a once-daily immunosuppression regimen in kidney transplantation: Results of a 
randomized controlled pilot study. Clin Transplant. 2020:e13844.

13.	 Lai YL, Neo HLM, Vathsala A, Griva K. Comparing Emotional Adjustment of Living-donor and Deceased-
donor Kidney Transplant Patients. Transplant Direct. 2020;6(2):e529.

14.	 Dew MA, Rosenberger EM, Myaskovsky L, DiMartini AF, Dabbs AJD, Posluszny DM, et al. Depression and 
anxiety as risk factors for morbidity and mortality after organ transplantation: a systematic review and 
meta-analysis. Transplantation. 2015;100(5):988.

15.	 Nilsson M, Forsberg A, Bäckman L, Lennerling A, Persson LO. The perceived threat of the risk for graft 
rejection and health‐related quality of life among organ transplant recipients. Journal of clinical nursing. 
2011;20(1‐2):274-82.

16.	 Nilsson M, Persson LO, Forsberg A. Perceptions of experiences of graft rejection among organ transplant 
recipients striving to control the uncontrollable. Journal of clinical nursing. 2008;17(18):2408-17.



49

Simplification of immunosuppressive medication: a way to promote medication adherence

17.	 van Boekel GAJ, Kerkhofs CHH, Hilbrands LB. Treatment satisfaction in renal transplant patients taking 
tacrolimus once daily. Clinical therapeutics. 2013;35(11):1821-9. e1.

18.	 Cleemput I, Dobbels F. Measuring patient-reported outcomes in solid organ transplant recipients. 
Pharmacoeconomics. 2007;25(4):269-86.

19.	 Farmer KC. Methods for measuring and monitoring medication regimen adherence in clinical trials and 
clinical practice. Clinical therapeutics. 1999;21(6):1074-90.

20.	 Centraal Bureau voor de Statistiek. Educational level: Centraal Bureau voor de Statistiek 2020 [updated 
2020. Available from: https://www.cbs.nl/en-gb/news/2017/26/older-generation-catching-up-on-social-
media/education-levelhttps://www.cbs.nl/en-gb/news/2017/26/older-generation-catching-up-on-social-
media/education-level.

21.	 Ichimaru N, Kakuta Y, Abe T, Okumi M, Imamura R, Isaka Y, et al., editors. Treatment adherence in renal 
transplant recipients: a questionnaire survey on immunosuppressants. Transplantation proceedings; 
2008: Elsevier.

22.	 Sforza D, Iaria G, Petagna L, Parente A, Anselmo A, Sergi F, et al. Switch From Twice-daily Tacrolimus to 
Once-daily, Prolonged-release Tacrolimus in Kidney Transplantation: Long-term Outcome. Transplant 
Proc. 2019;51(1):140-2.

23.	 Kripalani S, Henderson LE, Chiu EY, Robertson R, Kolm P, Jacobson TA. Predictors of medication self-
management skill in a low-literacy population. Journal of general internal medicine. 2006;21(8):852-6.

24.	 Maasdam L, Timman R, Cadogan M, Tielen M, van Buren MC, Weimar W, et al. Exploring health literacy 
and self-management after kidney transplantation: a prospective cohort study. Patient Education and 
Counseling. 2021.

3



50

Chapter 3

SUPPLEMENTAL FILE

Table 1 Inclusion and exclusion criteria

Timepoint Inclusion criteria Exclusion criteria
Transplantation Inclusion 	 Aged ≥18 years

	 Peak PRA <5%
	 HLA mismatch <4
	 Absence of immunological 

renal disease

	 ABO-incompatibility
	 Positive crossmatch (complement-

dependent-cystotoxicity or flow 
cytometry)

	 Multi-organ transplantation
	 Females of childbearing potential, 

unwilling to use effective means of 
contraception

Month 6 Randomization 	 eGFR >30ml/min
	 Proteinuria ≤ 50 mg/mmol 

spot urine

	 Biopsy proven rejection after three 
months

	 Lymphocyte depleting therapy
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ABSTRACT

Background
Recipients of an organ transplantation face a number of challenges and often need to change 
their health behaviour. Good self-management skills are essential for optimal clinical outcomes. 
However, few interventions are available to support post-transplant self-management. To fill this 
gap, we developed a self-management support intervention offered by nurse practitioners. The 
primary aim of the study is to implement and test the effectiveness of the ZENN-intervention in 
promoting self-management skills among heart, kidney liver and lung transplant recipients in 
comparison to standard care. The secondary aim is to assess the self-management support skills 
of nurse practitioners who will deliver the intervention.

Methods
This multi-centre stepped wedge randomized controlled trial will take place from September 
2020 until November 2022. All departments will commence with inclusion of patients in the 
control period. Each department will be randomly assigned to a start date (step in the wedge) to 
commence the experimental period. Patients in the control period will receive standard care and 
will be asked to complete questionnaires at baseline (T0), six months (T1) and 12 months (T2), to 
assess self-management, self-regulation, quality of life and adherence. During the experimental 
period, patients will receive standard care plus the ZENN-intervention and receive the same 
set of questionnaires as participants in the control period. Nurse practitioners will complete a 
baseline and follow-up questionnaire to assess differences in self-management support skills. 
Video recordings of outpatient clinic consultations during the control and experimental periods 
will determine the differences in nurses’ needs-thwarting and needs supporting skills between 
control- and experimental period.

Discussion
The ZENN-intervention could be a useful approach to support patients’ self-management skills 
after organ transplantation and thus promote clinical outcomes as well as avoid adverse events.

Trial Registration
Dutch Trial Register, Registration number NL8469, March 19th, 2020.

Key words
Nurse practitioners, holistic nursing, self-management, patient participation, behaviour 
mechanisms, motivation, goal, self-efficacy, self-control, psychotherapy.
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INTRODUCTION

An organ transplantation is the preferred treatment for people with end-stage organ failure. 
However, after transplantation patients face several physical, social and emotional challenges. 
Patients need to deal with, for example, strict medication regimes, lifestyle changes and clinical 
appointments, social adjustment, and relationship instability (1-9) . They also have to cope with 
psychological consequences of transplantation such as acceptance of the organ, feelings towards 
the donor and changes in roles and relationships (10, 11). Self-management can be defined as “the 
individual’s ability to manage the symptoms, treatment, physical and psychosocial consequences 
and life style changes inherent with a chronic condition” (12). In this definition, it is implied that 
self-management needs to be holistic in approach, whereby self-management of both medical and 
psychosocial aspects is required. Despite the scarcity of organs and importance of effective self-
management for patient outcomes, adherence to behavioural recommendations and therapeutic 
regimen after transplantation is substantial (4, 13, 14). Optimizing patients’ self-management skills 
has received increasing attention, as this is essential for patient outcomes and can help reduce 
non-adherence (4, 13, 14), decrease healthcare costs (15) and improve patients’ quality of life (16).

Currently, there are few interventions to promote self-management among transplantation patients 
and these tend to focus mainly on medication adherence (17-19). Moreover, these intervention 
have not been able to demonstrate effectiveness (18). Patients after organ transplantation have 
specific needs in receiving self-management support, but the current healthcare system does not 
meet these needs (20-24). Patients wish to discuss medical, social and emotional issues, receive 
information about their disease and receive tailored instructions (20).

Patient empowerment is also a crucial component of effective self-management. This concept can 
be defined as “a social process of recognizing, promoting and enhancing people’s abilities to meet 
their own needs, solve their own problems and mobilize the necessary resources in order to feel 
in control of their own lives” (25). Patients indicate the need for support in becoming more self-
confident and taking control over their post-transplant life, for example through positive feedback 
and care personalized to individual needs (21). Linked to patient empowerment is the desire for 
shared-decision making. The extent to which patients want to participate in the decision-making 
varies (23), but there is a need for greater partnership between the patient and the professional. 
This partnership is a prerequisite for supporting self-management skills (21).

In clinical practice, physicians in outpatient clinics have limited time to address self-management 
issues and often lack the training in self-management support and empowerment skills to do so. 
Nurse practitioners (NPs) are more suitable to support patients in developing self-management 
skills and self-management support is an important part of the job description of nurses (26-28). 
Still, nurses and NPs indicate the need for training to develop the necessary skills to support 
patients’ self-management (29, 30).

4
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In response to the need for a more holistic, tailored and patient-centred approach to self-
management support among patients and communication skills training among nurses, we 
initiated a project to develop a self-management support intervention. Based on previous studies 
of our team (20, 22, 23), we developed a self-management (support) intervention which is called the 
ZElfmanagement Na Niertransplantatie (ZENN; Dutch acronym for self-management after kidney 
transplantation) intervention (22). This intervention included four key elements: (1) a general 
structure with room for individual tailoring, (2) a holistic approach, (3) shared-decision making 
between NP and patient, and (4) patient empowerment. The overall goal of the intervention is to 
enhance patients’ self-management skills in order to integrate their treatment- and life goals and 
subsequently optimize their quality of life and health-related outcomes.

In an initial qualitative pilot study among 26 kidney transplant recipients, we assessed the 
acceptability and feasibility of this intervention. Patients valued the ZENN intervention and felt 
that this should be offered to all patients who have received a kidney transplant, particularly in 
the first year post-transplant (31). Moreover, professionals reported the added value of the holistic 
approach in building a relationship of trust and promoting well-being (31). We concluded that it 
was worthwhile to test the effectiveness of the ZENN-intervention in future research.

In this article (version 1; January 2021), we describe the design of the ‘aanZET’-study. In this study, 
we will test the effectiveness of the ZENN intervention in promoting self-management skills among 
heart, liver, lung and kidney transplant recipients in comparison to standard care. The aims of 
the study are: (1) to assess if the intervention has an effect on patients’ self-regulation and self-
management skills, quality of life, medication adherence, coping and self-efficacy, controlling 
for socio-demographic and medical characteristics; (2) to assess if these changes are sustained 
over time after completion of the intervention; and (3) to test if the training and delivering the 
intervention has an effect on self-management support skills among NPs who provide outpatient 
care after transplantation.

METHODS/DESIGN

Study design and randomization
This multi-centre study in the Netherlands has an unblinded stepped wedge cluster randomized 
design (32) with pre- (T0) and post-intervention measures after six months (T1), with a follow 
up after twelve months (T2). The framework of this trial is superiority, whereby we will compare 
the outcomes between the control and intervention group, and between baseline and follow 
up data. Seven departments of five University Medical Centres will participate in the study, four 
kidney transplantation units, one heart transplantation unit, one liver transplantation unit and 
one lung transplantation unit. The coordinating centre is Erasmus MC, department Nephrology 
and Transplantation. This department is responsible for coordinating the study, distributing the 
questionnaires, training of the NPs and the data analysis. A steering committee is present to 
contribute ideas and to oversee the process.
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Given the nature of the programme and the fact that NPs are trained in delivery of the intervention 
and communication skills, the NPs delivering the intervention cannot be blinded to the group 
allocation. Therefore, randomization will be performed at the department level. This will be carried 
out by an independent professional not involved in the study using sealed opaque envelopes. The 
envelopes with department names and envelopes with start date will be prepared and shuffled 
by the researcher. The independent professional then randomly chooses the envelopes. All seven 
participating departments commence the study with standard care i.e. the control period (see 
Figure 1) in September 2020. The timing of transition of departments from control to intervention 
period is randomized. The first department will be randomized to commence the experimental 
period in March 2021. During the experimental period, patients receive standard care plus the 
ZENN intervention. Patients in the control period are different from the experimental period 
patients, meaning that they will not cross-over.

In the month prior to the initiation of the experimental period for each department, the NPs will be 
trained in delivery of the intervention. At this point in time there will still be patients in the control 
period who are yet to complete the follow-up measure. During this month they may receive care in 
the form of a standard consultation from this NP. Therefore, there is potential for ‘contamination’ 
of these control period patients in the sense that their NPs will have already received the training 
associated with the intervention. To limit the risk of contamination, the following strategies will be 
put in place: standard care protocol will be used in all consultations for control period patients, 
and the questionnaires will not be administered by the NP but will be sent out by the researcher.

The ZENN intervention will be conducted in the outpatient clinic of each participating department. 
Due to the COVID-19 pandemic, the possibility of carrying out the intervention through tele-
medicine is being examined. For the schematic overview of the inclusion, see Figure 1. To enhance 
the validity of the study, the Standard Protocol Items: Recommendations for Interventional Trials 
(SPIRIT) guidelines (33) will be followed.

Eligibility criteria
Patients
Eligible patients are heart, kidney, liver or lung transplant recipients who have received a transplant 
in one of the participating centres. The NP will ask patients to participate and hands out the 
written information on the study. Inclusion criteria are: over 18 years old, between two and thirteen 
months elapsed after transplantation, sufficient command of the Dutch language and the presence 
of a functioning graft. Exclusion criteria are cognitive limitations, participating in other lifestyle 
or self-management promoting programmes which could influence the outcome, and (in case 
of kidney transplant recipients), an expected need for renal replacement therapy within three 
months of inclusion.

Nurse practitioners
NPs that give post-transplantation care at the outpatient clinic and have not been trained in the 
ZENN intervention before will be included.

4
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Figure 1 Flowchart of the study

The intervention
The ZENN intervention (22) is based on the theoretical framework of the self-regulation theory 
(34). The main intervention strategies are based on evidence-based techniques, namely goal 
setting and pursuit, Solution-Focused Brief-Therapy (35, 36) and Motivational Interviewing (37). 
In practice, this means that the intervention focuses on a positive approach in order to enhance 
patients’ intrinsic motivation and self-efficacy to encourage sustainable behaviour change.

The intervention is divided over several consultations, whereby the number of consultations 
depends on the logistical constraints of the setting and needs of the patient. In the initial session, 
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a holistic review of how things are going in 14 life areas takes place, as outlined in the used 
communication aid, the Self-Management Web (see Figure 2). The Self-Management Web is not a 
measurement tool, but is intended to structure the conversation, to open the view of both patient 
and NP to possible topics, and to make this visual for the patient. This web can also be revisited 
in subsequent sessions to make progress on personal goals visual and tangible. This tool is also 
suitable for patients who have lower health literacy or language skills (22).

After completing the Self-Management Web, the NP stimulates the patient to prioritize a life area 
and asks if he/she wants to address and set a SMART goal. A SMART goal is Specific, Measurable, 
Attainable, Relevant and Time-based. A global plan of action for goal attainment will be agreed 
upon. In addition, patients’ motivation for change and self-efficacy in relation to the goal will be 
discussed using visual analogue scales. The second and third session are used to evaluate the 
progress of goal attainment, facilitators and barriers are explored and if necessary, strengths 
emphasized and progress complimented, the action plan may be revised. In addition, motivation 
and self-efficacy will be evaluated and encouraged, alongside a discussion of internal versus 
external attribution of successes. This means that the patient will be stimulated to look at his/
her own role in the success, to promote internal attribution of that success. The aim of the fourth 
session is to evaluate and discuss the goal attainment, relapse prevention and generalization of 
the learned skills to other situations. For a visual overview of the intervention see figure 3. The 
development of the ZENN intervention and its use has been extensively described elsewhere (22).

Figure 2 Self-Management Web

4
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Figure 3 Content of sessions 1-4 (22)

Training
At the moment of transition to the experimental period, NPs will receive training in communication 
skills and intervention background by a psychologist (EM/ DB). Both trainers were part of the 
team who developed the ZENN intervention. The content of the standardized training includes 
knowledge of the steps in the programme protocol, theoretical knowledge of behaviours change 
techniques, and practicing these techniques through role-play. NPs learn to activate patients 
to generate their own solutions rather than focusing on the problems and achieve progression 
towards personal goals in short space of time. The training consists of 2 blocks of 3 hours given on 
the same day. Due to the COVID-19 pandemic, the possibility of carrying out the training through 
e-learning and video conferencing is being examined. In addition, there is a booster session once 
implementation has begun with the aim of discussing cases and optimizing standardization 
between NPs. The experimental period starts immediately the day after the one-day training has 
been completed. An extensive description of the training according to the CRe-DEPTH criteria 
developed by Van Hecke et al., 2020 (38) can be found in Supplement A.
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Data collection and outcome measures
Patients who participate in the control or experimental period will be asked to complete online 
questionnaires at three points in time. Participants receive the questionnaires by email, or on 
paper, if requested. To promote completion of the follow-up during control- and intervention 
period, we will send participants two reminders if they have not completed the questionnaire.

Primary outcome measure - Patients
The primary outcome measure is self-management skills, which will be assessed with the Skills 
and technique acquisition scale of the Health Education and Impact Questionnaire (heiQ) (39). For 
an overview of the research questions and the used instruments, see Table 1 and 2.

Secondary outcome measures – Patients
Self-management skills
The 40-item Dutch Version of the heiQ (39) consist of eight domains, namely skills and technique 
acquisition which is the primary outcome (composite reliability 0.82), health directed activity 
(composite reliability 0.82), positive and active engagement in life (composite reliability 0.81), 
emotional distress (composite reliability 0.89), self-monitoring and insight (composite reliability 0.67), 
constructive attitudes and approaches (composite reliability 0.86), social integration and support 
(composite reliability 0.85), and health service navigation (composite reliability 0.85) (39). Response 
options are based on a 4-point Likert scale: ‘Strongly disagree’ (1), ‘Disagree’ (2), ‘Agree’ (3), ‘Strongly 
agree’ (4). Interpretation of the heiQ is through mean scores on each domain, with subscale scores 
ranging between 1 and 4. Higher values on the domain indicate higher levels of self-management, 
with the exception of the scale ‘Emotional distress’, for which the interpretation is reversed.

Self-regulation in the context of transplantation
Currently available self-report measures of self-management among patients do not address 
all elements incorporated into the intervention and are generic. Therefore, a new self-report 
instrument based on the self-regulation theory (34) was developed tailored for the use in 
transplant recipients. An expert group and a group of kidney transplant patients assessed the 
item pool on relevance via the Content Validity Index (40) (expert group) and the Three-Step Test-
Interview (41) (patients). The current item pool was scored as relevant, comprehensive and feasible, 
and therefore will be used in this study. The instrument consists of 47 items and assesses eight 
domains: awareness, attitude, self-efficacy, motivation, social support, skills, social comparison, 
and goal affect. With confirmatory factor analysis, we will establish the internal structure of this 
scale. Response options are ‘Strongly disagree’ (1), ‘Disagree’ (2), ‘Neither agree nor disagree’ (3), 
‘Agree’ (4), ‘Strongly agree’ (5). Mean scores are calculated per domain. A higher score on the scale 
indicates a higher level of self-regulation skills in the context of a transplantation. We are in the 
process of testing the measurement properties which will be reported separately.

Quality of life
To assess quality of life (QoL), the 26-items World Health Organization Quality of Life – Brief 
Version (WHOQoL-BREF) (42) will be used. This instrument consists of five domains: physical 

4



62

Chapter 4

health (Cronbach’s alpha = 0.80), psychological (Cronbach’s α = 0.74), social relationship (α = 0.66), 
environment (α = 0.73), and overall QoL and general health. Mean scores are calculated per domain 
as well as for the overall QoL. A higher score on the scale(s) indicates a higher level of QoL.

Medication adherence
Medication adherence will be assessed with the Basel Assessment of Adherence to 
Immunosuppressive Medication Scale (BAASIS©) (43). The BAASIS is divided into two parts. The 
first part consists of four questions, with the answer options ‘Yes’ (1) and ‘No’ (0). If ‘Yes’, to any of 
these items, the second part needs to be answered; the patient will be asked to answer how often 
they are non-adherent: ‘Never’ (1), ‘Once a month’ (2), ‘Every two weeks’ (3), ‘Every week’ (4), ‘More 
than once a week’ (5), ‘Every day’ (6). When one of the items of the first part is answered with ‘Yes’, 
the patient is considered non-adherent.

Secondary outcome measures – Nurse Practitioners
Self-management support skills
The self-management support skills of the NPs before and after the experimental period will 
be evaluated using the Self-Efficacy and Performance in Self-Management Support (SEPSS-
36) instrument (44). The aim of the instrument is to assess self-efficacy and performance in 
self-management support. The SEPSS consists of 36 items, which are structured according to 
the Five-A’s model (45). The items are divided into six subscales, namely assess (self-efficacy 
Cronbach’s α = 0.85; performance α = 0.84) , advise (self-efficacy α = 0.82; performance α = 0.75), 
agree (self-efficacy α = 0.89; performance α = 0.88), assist (self-efficacy α = 0.87; performance 
α = 0.85), arrange (self-efficacy α = 0.84; performance α = 0.82), and overall competencies (self-
efficacy α = 0.83; performance α = 0.81). The response options for the items assessing self-efficacy 
are ‘Not at all’ (0), ‘Not sufficient’ (1), ‘More or less’ (2), ‘Sufficient’ (3), ‘Good’ (4). The items that 
assess performance can be scored with the following response options ‘Never’ (0), ‘Rarely’ (1), 
‘Occasionally’ (2), ‘Frequently’ (3), ‘Always’ (4). Interpretation of the SEPSS is through the mean 
score on the subscale, ranging from 0 to 4. The scale total, self-efficacy and performance, will be 
calculated by summing the subscale scores, with a range from 0 – 24. A higher score indicates a 
higher level of self-efficacy or performance in self-management support.

Need-supportive counselling
The self-management support skills of the participating NPs will be objectively evaluated in the 
control – and experimental period, via video observations using the Coding and Observing Need-
Supportive Counselling in Chronic Care Encounters (COUNSEL-CCE) (46). The patients and NPs who 
will be filmed, will be asked to give consent. Each NP will be filmed at least once in each period. 
The patients who are filmed will be a convenience sub-sample among participants. The aim of 
the instrument is to observe need-supportive and need-thwarting counselling in chronic care 
encounters. The COUNSEL-CCE (46) consists of 44 items divided into nine scales of behavioural 
approaches, namely participative (Cronbach’s α = .69), attuning (α = .88), guiding (α = .72), clarifying 
(α = .54), demanding (α = .78), domineering (α = .75), abandoning (α = .33), awaiting (α = .33), and 
relatedness supportive reciprocity (α = .81). Response options are based on a 4-point Likert scale 
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range from ‘never observed’ (0) to ‘all the time observed’ (4). Procedure for the observation is: 
observation of the interaction between professional and patient during a 5-minute interval, coding 
of the observed interval, observing the same interval for the second time, and coding any aspects 
missed. Before scoring the observations, the researchers will be trained in use of the manual, which 
is provided by the developers of the instrument. For each scale, a mean score will be calculated.

Covariates
Patient-related
The following patient characteristics will documented: gender, age, educational level (low, medium, 
high), organ type and donor type (deceased or living donation). The question about donation will 
be completed by NP’s and not to by patients, due to the fact that patients are not always aware 
of the source of the organ.

Nurse practitioners - related
For NPs we will record gender, age, educational level, years of experience as nurse practitioner, 
institute and department.

Intervention fidelity
The effect of the intervention will depend on adherence to the intervention protocol. The risk of not 
assessing the intervention fidelity is that it might be difficult to find out whether (non)significant 
findings are caused by how the intervention was administered or by the intervention itself (47). 
Therefore, for each patient that receives the intervention, the NP will complete a questionnaire 
focusing on intervention fidelity. In this questionnaire, NP will be asked to answer questions about 
the number of consultations the patient received, how often the Self-Management web was used 
and if every step of the intervention was completed.

Evaluation of experience
Participating patients will be asked about their experience with and the amount of nurse-led 
care on medical, emotional and social aspects, using questions included in the post-intervention 
measurement (T1). Overall experience of the nurse-led care will be assessed using a visual 
analogue scale and the Dutch translation of the subscale ‘patient-centeredness’ of the American 
Consumer Assessment of Health Plan Survey (CAHPS) (48). We will use five questions of the 
subscale (Cronbach’s α = .83) (31).

Answer options for the three separate questions on the amount of the nurse-led care on medical, 
emotional and social aspects will be (0) ‘very little’ to (4) ‘very much’. Patients in the experimental 
period will also be asked about the experience with the intervention using open questions for 
experience with the intervention.

All participating NPs will be interviewed at the end of the experimental period about possible 
obstacles to implementation, room for improvement, advise for further development and 
implementation in clinical practice.
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Table 1 Overview of research questions and measures at different time-points – Patients

Research questions Instrument T0 T1 T2
Patients in the control period
-	 What are the differences in patients’ self-management skills 

between control and experimental period
heiQ X X X

-	 What are the differences in patients’ self-regulation skills in 
the context of transplantation?

Newly developed  
self-report instrument

X X X

-	 What is the difference in patients’ medication adherence 
between control and experimental period?

BAASIS X X X

-	 What is the differences in quality of life between patients in 
control and experimental period?

WHOQoL-BREF
heiQ

X X X

-	 What is the difference in patients’ experience and appreciation 
of nurse-led care?

Newly developed 
questions

CAHPS

X

Patients in the experimental period
-	 What are the differences in patients’ self-management skills 

between control and experimental period?
-	 What are the differences in patients’ self-management skills 

between pre- and post-intervention?

heiQ X X X

-	 What are the differences in patients’ self-regulation skills in 
the context of transplantation?

Newly developed  
self-report instrument

X X X

-	 What is the difference in patients’ medication adherence 
between patients in the control and experimental period?

-	 What is the difference in patients’ medication adherence 
between control and experimental period?

BAASIS X X X

-	 What is the differences in quality of life after the 
transplantation between patients in the control and 
experimental period?

WHOQoL-BREF
heiQ

X X X

-	 What is the difference in patients’ experience and appreciation 
of nurse-led care between control- and experimental period?

Newly developed 
questions

CAHPS

X

-	 What is patients’ experience and appreciation of the  
self-management intervention?

Newly developed 
questions

X

Table 2 Overview of research questions and measures at different time-points – Nurse Practitioners

Research question Instrument T0 T1
-	 What are the differences in nurses’ self-management support 

skills between control and experimental period?
SEPSS-36 X X

-	 What are nurses’ experience and appreciation of the  
self-management intervention?

Semi-structured  
interview

X

-	 What is the difference in nurses’ needs-thwarting and needs 
supporting between control- and experimental period?

COUNSEL-CCE X X
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Sample size
The sample size calculation is based on a power calculation for the primary outcome i.e. the 
Skills and Technique acquisition scale of the heiQ at T1. Previous studies have shown effect sizes 
(Cohen’s d) of similar interventions on the Skills and Technique Acquisition scale of 0.17, 0.50, 
0.25, 0.50, 0.31, 0.59 (49-54). Based on these previous results, we estimate the effect size of the 
intervention to be 0.38, which is the average effect size observed in the previous studies. Using an 
ANCOVA model applied at the patient level, with an adjustment for baseline Skills and Technique 
Acquisition and treatment group (pre- or post- intervention), 82 patients per group are needed to 
obtain a power of 80% to detect a significant effect of the intervention, at a two-sided significance 
level of .05. To account for the effects of adjustment for covariates, dropout and missing data, 
and contamination, we aim to include 100 patients per group, 200 in total. Note that the ANCOVA 
model assumed in the power analysis differ slightly from the linear mixed model described for 
the primary analysis below.

Data analysis
Data will be coded with a unique code per patient. The key of these codes will be safeguarded 
by the coordinating and the principal investigator with a password. No other persons will have 
access to the key. All data will be kept for 15 years, according to the Dutch Personal Data Protection 
law. Data will be stored using the data capture applications Gemstracker and Limesurvey. These 
systems are managed by the department of Information Management of Erasmus MC and are 
secured with an individual password for the coordinating and principal investigator.

To assess if randomization has resulted in comparable groups, we will compare patients in the 
control and in the experimental period at baseline (T0) on characteristics as well as primary and 
secondary outcomes. Descriptive statistics will be presented as frequencies (%) for categorical 
variables. Continuous variables will be described as median and interquartile range for non-
normally distributed variables and as mean and standard deviation for normally distributed data.

The primary analysis of the study is an initial univariate exploration of the effect of the intervention. 
Continuous outcomes at T1 between the patients in the control and experimental period will be 
compared and tested using the Mann-Whitney U test for non-normally distributed data and the 
independent-samples t-test for normally distributed data. For the BAASIS, a 2x2 chi-squared test 
will be conducted (adherent yes/no x control/experimental group). In univariate analyses, the 
relationship between patient characteristics (such as age and gender) and medical characteristics 
(such as organ type and centre) and the outcomes will be assessed.

For the multivariate analyses, linear mixed models analysis will be conducted to account for 
repeated measures per patient, covariates organ and transplant centre and other significant 
covariates. All models will be estimated using intention-to-treat analysis incorporating all eligible 
patients from whom data was obtained. There are three measurement time points (T0, T1, and 
T2) to be included in these analyses. For missing data in predictor variables, we will use multiple 
imputation. A p-value <0.05 is considered statistically significant.
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We will assess the differences on the primary and secondary outcomes between patients in the 
control period and versus the experimental period at both T1 and T2 on the outcomes (between-
groups comparison). We will also assess the differences on the outcomes between T0-T1 and 
T0-T2 within the control period and within the experimental period (within-groups comparison). 
The secondary outcome measure medication adherence, which is a dichotomous variable, will 
be analysed with a generalized estimating equations logistic regression. If the effect of the 
intervention is found to differ according to organ type then separate explorative multivariate 
analyses will be conducted to assess the effect per organ.

Among NPs, in an initial univariate analysis we will compare self-management support skills, using 
all scales of the SEPSS-36, before and after the experimental period (T0-prior to training and T1-at 
the end of the implementation period). For non-normally distributed data, we will use the Wilcoxon 
signed-rank test and the paired samples t-test in case of normally distributed data.

The video recordings of the NPs will be assessed in blocks of 5 minutes each. Of every recording, 
a 5-minute clip will be randomly assigned to be observed by two researchers independently. The 
clips from the control period will be compared with the clips of the experimental period on the 
needs-thwarting and needs-supporting subscales and tested using the Wilcoxon-signed rank test 
for non-normally distributed data and the paired samples t-test in case of normally distributed data.

The interviews and qualitative questions in the questionnaire, which will be used to qualitatively 
evaluate the intervention and the nurse-led care, will be transcribed by at least to researchers 
independently and analysed thematically (55) using NVivo.

To examine if contamination occurred, we will compare the primary outcome (Skills and Technique 
Acquisition - heiQ) among control period patients in the contamination phase versus those in the 
control period not in the contamination phase at T1 and T2. This will be done using an independent 
samples t-test. If there is a significant difference, we will control for contamination in the main 
multivariate analysis.

DISCUSSION

In the proposed multi-centre study, we will test the effect of the ZENN intervention (22) on organ 
transplant recipients, with a stepped wedge clustered randomized controlled trial. It is also of 
interest to learn if the training to deliver the programme has an effect on NPs self-management 
support skills. This study was designed as a mixed-methods study, with a multidisciplinary 
research group.

Strengths and limitations
Some strengths and weaknesses of the study design can be identified. The overall strength of 
the study is that we give patients in the experimental group the opportunity to participate in 
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an intervention that may meet the needs of patients for holistic and tailored self-management 
support. Existing interventions have an insufficient tailoring to individual needs (18, 22, 56), 
therefore this intervention has the potential to make an important contribution to the lives of 
transplant recipients and approaches available to post-transplant professionals.

A strength of the stepped wedge design in this study is that the participating departments 
will be randomized so that, every department will have the opportunity to participate in the 
experimental period. With a classical randomization, whereby patients, NPs, or departments 
would be randomized into the control and the experimental arm, half of the patients would not 
receive the intervention or half of the NPs would not be trained. Randomization at the patient 
level is not possible due to the fact that nurses learn communication techniques and it is not 
possible to switch between these techniques during the control and experimental arm. Moreover, 
randomization at the NP level would be less preferable. Some departments have only one NP 
and if they will be randomized into the control arm, a whole department would not be able to 
participate in the intervention.

A limitation of the stepped wedge design is the risk of contamination of control period patients. 
Although the stepped wedge design eliminates to a great extent control-period patients being 
treated by a nurse trained in the intervention, there will be some patients at the end of the control 
period who are treated by and who undergo follow-up measurement once their NP has been 
trained. This means that it is possible that the patients at the end of the control period may be 
‘contaminated’. We will register which control period patients fall into this ‘contamination phase’. 
We expect that this will be a small group and not be of influence on the findings.

A second potential limitation is that the effect on the patients are dependent on the effectiveness 
of the training in bringing change among the NPs. The fact that NP’s spend extra time with the 
patient could also increase patients’ self-management skills. To identify if increase of patients’ self-
management skills is affected by the intervention, we will conduct an evaluation of the intervention 
fidelity and ask patients to evaluate the programme.

Another potential limitation is response burden due to the amount of questionnaires patients’ need 
to complete. At each point in time, the patients are required to complete four questionnaires, which 
together comprise 117 questions and time to complete the questionnaires will be approximately 
30 minutes. It has been suggested that shorter questionnaires can increase response rate and 
that respondents will be less likely to drop out and to complete the questionnaire if it takes 10 
minutes compared to when it takes 30 minutes to complete (57). Although there is a chance off 
response burden, we decided to accept this due to the fact that these questionnaires are the most 
appropriate to answer the research questions.

Another strength of the study is that we have broadened the target group to include other organ 
types, compared to the pilot study (22). In the initial pilot study, the target group consisted of 
kidney transplant recipients, but we believe and research has shown, that self-management 
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support is important for all transplant recipients regardless of the organ (13, 19, 20). While the 
cause of organ failure differs, the post-transplant treatment regime, accompanying challenges and 
needs such as adjusting daily life, food hygiene and immunosuppression, but also psychosocial 
challenges are partly the same. Therefore, this study will include patients who received a heart, 
kidney liver of lung transplantation and still have a homogeneous study group. If found to be 
effective, we will have evidence to support implementation among all these transplant recipients.
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SUPPLEMENTARY INFORMATION

Trial status
Start of inclusion; September 2020, expected end of inclusion October 2021.

Abbreviations
BAASIS: Basel Assessment of Adherence to Immunosuppressive Medication Scale; COUNSEL-CCE: 
Coding and Observing Need-Supportive Counselling in Chronic Care Encounters; heiQ: Health 
Education and Impact Questionnaire; NP: Nurse Practitioner; NURSE-CC: Nursing Research into 
Self-Management and Empowerment in Chronic Care; SEPPS-36: Self-Efficacy and Performance 
in Self-Management Support; WHOQoL-BREF: World Health Organization Quality of Life – Brief 
Version; ZENN: Zelfmanagement Na Niertransplantatie Dutch acronym for Self-Management after 
Kidney Transplantation.

Ethical approval and consent to participate
The Medical Research Ethical Committee Erasmus MC approved this study protocol on November 
8th, 2019 (MEC number: MEC-2019-0671). The trial will be conducted in accordance with the 
principles that have their origin in the Declaration of Helsinki 1996 and the principles of Good 
Clinical Practice.

Amendments are changes made to the research during the research project. The Institutional Review 
Board will be notified of all substantial amendments and the amendments are subject to approval.

All potential participants will be provided with oral and written information about the study from 
the NP. In the written information folder, patients will receive information about the aims of the 
study, data protection, and the possibility of withdrawal from the study without explanation. 
Potential participants will receive time to consider participation and the possibility to ask 
questions to the NP and researchers. This information and contact details of the researchers is 
provided to potential participants. If patients want to participate, they will sign an inform consent 
form and return this to the NP. The NP will inform the researchers by filling in a registration form 
via the data capture application LimeSurvey. After the registration is completed, the researcher 
will send the questionnaire to the participants.

Participants can leave the study at any time for any reason if they wish to do so without any 
consequences. The researcher can decide to withdraw a participant from the study for urgent medical 
reasons. The NP can inform the investigator by filling out the unsubscribe form via LimeSurvey in case 
participants wish to withdraw, in case of urgent medical reasons or when the participant has died.

At the end of the study, all participants will receive a summary of the results and will be notified 
about this in advance. The professionals involved in the study will also receive a summary of the 
results and will be invited to a meeting in which the results will be presented by the coordinating 
investigator. Articles resulting from the trial will be submitted to peer-reviewed journals.
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The study will use valid and reliable measurement tools derived from previous research and 
published literature to test the primary and secondary outcomes. This will enhance the validity 
and reliability of the study.
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SUPPLEMENT A

Development of training
1 Description of the aim or objectives of the training
Aims of the training 1) are to convey knowledge on the theoretical background of the intervention 
and the practical steps to be taken in intervention delivery and 2) to develop nurse practitioners 
(NPs) skills in communication techniques that are an essential part of the intervention. These aims 
were translated into learning objectives for NPs. After the training, NPs:

1.	 understand the positive, solution focused approach of the intervention
2.	 know the components/sessions of the intervention
3.	 know and understand the behavior change techniques incorporated in the intervention
4.	 be able to carry out the behavior change techniques incorporated in the intervention
5.	 feel confident in delivering the intervention

2 Description of the underlying theoretical framework of the training
The major theoretical framework underlying the training is that of Social Cognitive Theory (1). This 
theory posits that behaviour can be learned or adapted through modelling, outcome expectancies, 
self-efficacy, and identification with the model. Social modelling (learning through observation of 
others) and mastery experiences (learning through own successful experience) will be deployed in 
order to further learning experiences during the training. These strategies will be operationalized 
as observation of video’s from the trainers performing a role-play, observation of other NPs in 
role-play, and participating in role-play.

3 Description of the developmental process 
During intervention development using Intervention Mapping (2), multiple performance objectives 
were specified for NPs (as well as for patients). Performance objectives (PO) are behaviours the 
person must be able to carry out after the training (for successful intervention delivery). According 
to the Intervention Mapping methodology, we subsequently assessed which determinants derived 
from behaviour change theories, such as Social Cognitive Theory, predict each PO. Based on the 
combination between POs and determinants, change objectives (CO) were developed. Change 
objectives describe the change in the determinant that predicts the desired behaviour. The manual 
was developed around these CO, incorporating strategies to achieve them. For an extensive 
explanation see Beck et al., 2019 (3).

An example:
PO	 NPs assess if recipients experience (self-management) challenges or 

problems in various areas of life
Determinant	 Self-efficacy
Change objective	 Feel confident about assessing and discussing challenges or problems in 

various areas of life
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4 Description of target population and setting of the training
For this study the training was targeted at nurse practitioners (or nurse consultants) who offer 
care to transplant recipients in the out-patient clinic setting. This professional group was chosen 
as they are most often involved in supporting self-management in transplant centers.

5 Description of the educational resources
Educational resources were developed by the project team. A presentation addressing the 
theoretic aspects as well as the practical steps of the intervention was developed. Video fragments 
demonstrating communication techniques were recorded. Also testimonials from NPs who 
had been trained and given the intervention previously were recorded and integrated in the 
programme. Furthermore, all participants receive an intervention manual specifying each step 
in the intervention and summarizing the theoretical underpinning of the intervention. Finally, an 
intervention checklist was developed to be completed by the nurse per patient. The purpose is 
to ensure each step has been carried out.

Characteristics of the training
6 Description of the content of the training 
During the training, knowledge is shared on the theoretical frameworks used in the intervention, 
namely Solution Focussed Brief therapy and Motivational Interviewing. The strategies incorporated 
into the intervention to attain each goal are explained. For example in order to gain a holistic view 
of the patients life and self-management challenges, the Self-management Web is administered. 
Another example is the use of ladders (from 0-10) to score current level of confidence, motivation, 
and progress towards goal attainment. These strategies are discussed and practiced.

7 Description of the format 
The training is divided into two 3 hours blocks plus a booster session. Ideally there are 2-8 
participants to create a comfortable environment for role-play. Block one consists of theoretical 
background and the structure of the intervention plus Session 1 of the intervention. Block 
two consists of sessions 2-4 of the intervention. The nurse is invited to participate in the 
subsequent training session (approximately 4-8 weeks later) as a booster once she has initiated 
implementation. The aim of this is to address any questions arising from the clinical experience 
and/or to practice her skills further.

8 Description of the didactic methods of training
As we aim to train all NPs so that they implement the intervention is the same way, the training is a 
protocol-centered training. Didactic elements are the transfer of knowledge. Interactive elements are 
the role-play and associated feedback. In line with Bigg’s constructive alignment model of learning 
(4) we have specified learning objectives and developed teaching strategies to achieve these.

9 Description of tailoring of the training
NPs receive written and audio-visual material to read prior to the first face-to-face session. 
They can submit questions to be addressed during the sessions. We have specified the learning 

4
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objectives but assess at the beginning of the training where each nurse feels they are in achieving 
this objective with a view to ensuring that each participant achieves each objective. For those 
participants who feel they have not reached the objectives, we will offer extra training.

Characteristics of the trainers
10 Description of the providers of the training
The trainers are two psychologists who developed the intervention (3). Both psychologists are 
working in the field of transplantation and have hands-on experience with intervening with kidney 
transplant recipients. They have both delivered this training multiple times to groups of NPs (5).

Assessment of training outcomes
11 Description of the measured outcomes 
As outlined in the study protocol, self-management support skills will be evaluated using the 
Self-Efficacy and Performance in Self-Management Support (SEPSS-36) (6) instrument before 
and after the intervention delivery period. After the intervention delivery period we will interview 
the NPs to assess the extent to which they felt they achieved the learning objectives. We will also 
ask their opinion of the training, changes in perceived competencies, behaviour and potential 
changes at the organizational level due to participation in the intervention-study. Additionally, 
to assess achievement of learning objective 4 we will make video observations of the NPs in the 
outpatient clinic before the training and afterwards (during implementation of the intervention) to 
assess self-management support skills. Observations will be coded according to the Coding and 
Observing Need-Supportive Counselling in Chronic Care Encounters (COUNSEL-CCE) instrument 
(7). The training is a success when participants achieved the learning objectives.

Learning objective Method Instrument
1.	 understand the positive, solution focused approach 

of the intervention
Interview

2.	 know the components/sessions of the intervention Interview
3.	 know and understand the behavior change 

techniques incorporated in the intervention
Interview

4.	 be able to carry out the behavior change techniques 
incorporated in the intervention

Observation; Self-report COUNCEL-CCE; 
SEPSS-36

5.	 feel confident in delivering the intervention Interview; Self-report SEPSS-36

12 Description of the applied assessment method, including validity and reliability
Given the size of the group to be trained, we will use a mixed-methods approach. This will consist 
of (subjective) interviews described above combined with the (objective) COUNSEL-CCE to rate the 
observations. The COUNSEL-CCE is a tool to rate video clips in fragments of 5 minutes on 44 items 
divided over 2 dimensions of need-supportive or need-thwarting behaviours. Examples include ‘the 
professional explores the patient’s goals’, and ‘the professional puts pressure on the patient’. Items are 
scored on a 5-point Likert scale from never observed (0) to continuously observed (4). Internal construct 
validity and external validity have been demonstrated to be satisfactory (7). Inter-rater reliability is 
generally good for need-supporting behaviours but lower for the need-thwarting behaviours.
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ABSTRACT

 In this unblinded multi-center stepped wedge randomized controlled trial the effectiveness of the 
nurse-led ZENN-intervention was tested in promoting self-management skills in comparison to 
standard care among heart, lung and kidney transplant recipients. This intervention is based on 
behaviour change theories and was conducted in four sessions over six months at the outpatient 
clinic. The experimental group received standard care, plus the ZENN-intervention, while . the 
control group received only standard care. Both groups completed questionnaires at baseline, at 
six months and one year follow-up. At baseline, the experimental group (n=69) scored significantly 
lower than the control group (n=106) on the primary outcome Skills and Technique Acquisition 
(STA). No significant between-group differences were found on the secondary outcomes self-
management, self-regulation, quality of life and medication adherence at T1 and T2. There was 
a significant increase on the self-management scale STA between T0 and T1 in the experimental 
group. Therefore, participants included in the experimental group had lower self-management 
skills at baseline and reported significant improvement after completing the intervention. No 
significant intervention effect was found in the primary analysis, however, for recipients with 
reduced self-management skills the intervention may be beneficial.

Trial and Protocol Registration
Netherlands Trial Register – NL8469

Keywords
Nurse practitioners, Patient participation, motivation, goal, self-efficacy, stepped-wedge design.
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INTRODUCTION

Life after a solid-organ transplantation (SOTx) can present medical, social and emotional 
challenges (1-8). Recipients need optimal self-management skills to deal with these challenges. 
Self-management can be defined as “the individual’s ability to manage the symptoms, treatment, 
physical and psychosocial consequences and life style changes inherent with a chronic condition” 
(9). Previous research has shown recipients’ need for holistic care after SOTx (10, 11). According to 
recipients, support for medical management is sufficient, but emotional and role management 
support is often lacking (11, 12). Optimal self-management can contribute to better clinical 
outcomes, lower healthcare costs (13) and a higher QoL (14).

Skills needed to achieve adequate self-management include awareness of possible problems, ability 
to solve problems, setting goals, making an action plan, executing it and being able to monitor 
and evaluate progress and, if necessary, adjust the goal. Many of these are self-regulation skills as 
defined by Self-regulation Theory (15). Self-regulation can be defined as a “goal-guidance process, 
occurring in iterative phases, that requires the self-reflective implementation of various change 
and maintenance mechanisms that are aimed at task- and time-specific outcomes” (15). Three 
phases are important here (1) goal selection, setting and representation; (2) active goal pursuit; 
and (3) goal attainment and maintenance or, when necessary, goal disengagement (15). Adequate 
goal pursuit requires intrinsic motivation, self-efficacy, perseverance, planning and flexibility (16).

Previous research highlighted that there is a need for improved SMS in the first-year post-
transplantation, but that attitudes, needs and preferences of transplant recipients regarding self-
management vary per person (10, 17). Current interventions have been criticized for not being able 
to provide person-centered and tailored support due to a one-size-fits-all approach. Moreover, 
interventions have been investigated specific patient groups with few studies addressing common 
self-management challenges among recipients of the various organs (18-20). Furthermore, 
interventions are insufficiently guided by behavior change theories (20-22) and are time and 
resource intensive. To address some of the shortcomings, a SMS intervention was developed 
(17). The overall aim of the ZENN-intervention (ZElfmanagement Na Niertransplantatie; Dutch 
acronym for self-management after kidney transplantation) is for recipients, with the guidance 
of nurse practitioners (NPs), to enhance their self-management skills in order to integrate their 
treatment and life goals. Key elements of the intervention are (1) a holistic approach, (2) tailoring 
to patients needs and priorities, (3) shared-decision making, and (4) patient empowerment. Early 
pilot-testing among kidney transplant recipients demonstrated feasibility and acceptability (23). 
Given that self-management challenges and skills required after transplantation are comparable 
for recipients of kidney, liver, heart and lungs, the ZENN intervention may be beneficial for all 
SOTx recipients (20). In this study, the first aim was to assess the effect of the intervention on 
participants’ self-management and self-regulation skills, QoL, medication adherence, controlling 
for socio-demographic and medical characteristics. The second aim was to assess if the changes 
were sustained over time and the third aim was to assess adherence to the intervention protocol 
by NPs to test the intervention fidelity.

5
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MATERIALS AND METHODS

Design
This multi-center study had an un-blinded stepped wedge cluster randomized controlled trial 
(RCT) design and was performed between September 2020 and May 2022 (24). A classical RCT 
with blinded group allocation was not suitable because it is not possible to expect NPs to switch 
between using and not using the learned communication techniques depending on group 
allocation. Additionally randomization was performed at the department level and not on NP level, 
due to the small number of NPs per department. All departments started with a control period 
and the start date of transition to the experimental period was randomized. The patients in both 
groups are different, which means that they will not cross-over from control to experimental group. 
Seven departments from five university medical centers in the Netherlands were included: four 
kidney transplant departments, one heart transplant department, one liver transplant department 
and one lung transplant department.

Eligibility criteria
Potential participants were eligible if they had received a heart, kidney, liver or lung transplantation, 
were over 18 years old, were transplanted two to thirteen months ago, had sufficient understanding 
of the Dutch language and had a functioning graft. Exclusion criteria were: cognitive limitations, 
participating in other lifestyle or self-management promoting programs which could influence 
the outcome and in case of kidney transplant recipients, renal replacement therapy expected to 
be needed within 3 months of inclusion.

Procedure
The intervention was delivered at the out-patient clinic by NPs. Immediately prior to transition from 
the control period to the experimental period, NPs were trained in the theoretical background and 
practical steps in carrying out the intervention. This training consisted of an e-learning course and 
a live training guided by a psychologist using a training actor to practice communication skills. The 
live training was conducted online due to COVID-19 restriction at the time. Participants completed 
a baseline (T0), a six months follow-up (T1) and a twelve months follow-up questionnaire (T2). 
Participants in the experimental group received the intervention between T0 and T1. The 
CONSORT Guidelines were used to guide reporting (25).

ZENN-intervention
The ZENN-intervention (17) is a nurse-led SMS intervention primarily based on the theoretical 
framework of the Self-Regulation Theory. The intervention strategies are based on evidence-based 
techniques taken from Self-Regulation Theory (15), Solution-Focused Brief-Therapy (26, 27) and 
Motivational Interviewing (28).
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The intervention is divided over several approximately 15-minute consultations. The intervention 
has four phases that must be completed, whereby the number of consultations depended on the 
logistical constraints of the setting and needs of the patient. Tools used during the consultations 
are the communication aid Self-Management Web (Figure 1) and a logbook in which the NP can 
keep track of the stages completed. For a visual overview of the steps and operationalization 
per phase, see figure 2. The development of the ZENN-intervention and pilot testing has been 
extensively described elsewhere (17, 23).

Figure 1 Self-Management Web

5
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Figure 2 Content of phases ZENN intervention. Adapted from Beck et al. (17). Abbreviations: VAS, Visual 
Analogue Scale; SMART goal, Specific, Measurable, Achievable, Relevant and Time-Bound.

Data collection
Primary outcome
Self-management was measured using the 40-item Dutch Version of the Health Education and 
Impact Questionnaire (heiQ) (29). This instrument consists of eight domains. As there is no overall 
score of the heiQ, the ‘Skills and Technique Acquisition’ (STA) subscale was chosen as primary 
outcome. This scale was chosen as the content was deemed nearest to the skills promoted 
in the intervention. The other seven subscales are described below as secondary outcomes. 
Response options are based on a 4-point Likert scale: ‘Strongly disagree’ (1) to ‘Strongly agree’ 
(4). Interpretation of the heiQ is through mean scores on each domain, with subscale scores ranging 
between 1 and 4. Good validity and reliability have been established (29).

Secondary outcome
The remaining subscales of the heiQ are ‘Health directed activity’, ‘Positive and active engagement 
in life’, ’Emotional distress’, ‘Self-monitoring and insight’, ‘Constructive attitudes and approaches’, 
‘Social integration and support’, and ‘Health service navigation’ (29). Higher values on the domain 
indicate higher levels of self-management, with the exception of the scale ‘Emotional distress’, for 
which the interpretation is reversed.
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Self-regulation was measured using the 21-item Self-regulation Skills instrument in Transplantation 
(SSiT) (30). This instrument is divided into two scales ‘Setbacks’ and ‘Successes’. Response options 
are based on a 5-point Likert scale: (1) ‘Completely disagree’ to (5) ‘Completely agree’. Mean scores are 
calculated per subscale. A higher score on the subscale ‘Setbacks’ indicates greater difficulties with 
the process of goal setting, initiating a plan to reach a goal, and dealing with setbacks. A higher score 
on the subscale ‘Successes’ indicates successes in the process of goal setting, intrinsic motivation 
for initiating the plan, and self-efficacy. Good validity and reliability have been established (30).

Quality of life was assessed using the 26-items World Health Organization Quality of Life – 
Brief Version (WHOQoL-BREF) (31). This instrument consists of five domains: ‘Physical health’; 
‘Psychological’; ‘Social relationship’; Environment, and ‘Overall QoL’ and ‘General health’. Mean 
scores are calculated per domain as well as for the overall QoL. A higher score on the scale(s) 
indicates a higher level of QoL. Good validity and reliability have been established (31).

Medication adherence was measured using the Basel Assessment of Adherence to 
Immunosuppresive Medication Scale (BAASIS) (32). The BAASIS is divided into two parts. The first 
part consists of four questions with the answer options (0) ‘No’ and (1) ‘Yes’. If ‘Yes’ to any of these 
items, the patient is categorized as non-adherent. The second part than needs to be answered 
per item to indicate; how often they are non-adherent: (1) ‘Never’ to (6) ‘Every day’. Good validity 
and reliability have been established (32).

The evaluation of experience with the intervention was measured at T1 using the 5-item subscale 
‘Patient-centeredness’ (Cronbach’s α = 0.83) of the American Consumer Assessment of Health 
Plan Survey (CAHPS) (33). In addition, a visual analogue scale (1-10) was used to evaluate the 
overall experience of the nurse-led care. A higher score indicates a better overall experience. In 
addition, the participant was asked if they would recommend the ZENN-intervention to peers. 
Answer options were (1) ‘Yes, because..’ and (2) ‘No, because..’.

Socio-demographic and medical characteristics measured were gender, age, educational level, 
organ type and donor type. The donor type question was answered by NPs as participants are 
not always aware of the source of the organ.

Intervention fidelity was operationalized as adherence to the intervention protocol. Therefore, the 
NP completed a questionnaire about the number of consultations each participant received; how 
often the Self-management Web was used; if each step of the intervention was completed and if 
the participant received the patient booklet. The greater the variation, the more likely intervention 
fidelity can be questioned (34). A percentage of 80% per item was considered satisfactory.

Sample Size and Power
In order to obtain a power of 80% to detect a significant effect of the intervention, 82 patients 
per group were needed (24). To account for the effects of correction for covariates, dropout and 
missing data, and contamination, we aimed for inclusion of 100 patients per group.

5
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Ethical Considerations
The Medical Research Ethical Committee Erasmus MC approved this study protocol on November 
8th, 2019 (MEC number: MEC-2019-0671). The trial was conducted in accordance with the principles 
that have their origin in the Declaration of Helsinki 2013 and the principles of Good Clinical Practice.

Data Analysis
The control and experimental group at T0 were compared on patient characteristics as well as 
primary and secondary outcomes. The outcome was compared within each group between T0 and 
T1, and between T0 and T2. Descriptive statistics were presented as frequencies for categorical 
variables. Continuous variables were described as mean and standard deviation for normally 
distributed data and median and interquartile range for non-normally distributed data. The 
primary analysis was a univariate analysis of the effect of the intervention. Continuous outcomes 
at T0, T1 and T2 were compared between groups and tested using the independent samples 
t-test for normally distributed data or the Mann-Whitney U test for non-normally distributed data. 
Within-groups comparisons of continuous outcomes were performed using Wilcoxon signed-
rand tests. For the BAASIS, a 2 × 2 chi-squared test was conducted and a within-groups analysis 
was conducted using a generalized estimating equations (GEE) model. For the multivariable 
analyses, a general linear model for repeated measurements (GLM) was applied to account for 
group (experimental or control), time-point (T0, T1 or T2), the interaction between group and time-
point, the covariates ‘type of organ’ and transplant center and other significant covariates. The 
within-patient correlations between repeated measurements were modeled using an unstructured 
covariance matrix. In addition, the results of the general linear models were summarized using the 
estimated marginal means, which are the predicted values of the response adjusted for covariates. 
These estimated marginal means were compared between participants in both groups at T1 
and T2. In case of a skewed distribution of the outcome, leading to non-normally distributed 
residuals in the linear model, the outcome was dichotomized. This dichotomized outcome was 
then analyzed using a GEE model with a logit link function and a binomial distribution (i.e. logistic 
regression for repeated measurements). Based on the intention-to-treat principle, all models were 
estimated using all eligible participants from whom data was obtained. Data imputation was used 
when missing data occurred, as recommended in the instrument manuals. A p-value <0.05 was 
considered statistically significant.

RESULTS

Inclusion
For an overview of the inclusion and drop-out, see Figure 3. All departments included participants 
during the control group. Due to logistical difficulties two departments were not able to include 
participants in the experimental group.

Participants
For an overview of the participants characteristics, see Table 1.
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Self-management skills
At T0, participants in the control group scored significantly higher on the primary outcome heiQ-
STA compared to the participants in the experimental group (p=.02), see Table 2. There was a 
significant increase in heiQ-STA scores between T0 and T1 in the experimental group (p=.025) and 
remained stable over time (T2) (p=.564). For the control group, no significant difference between 
T0 and T1 was found (p= .429). Between T0 and T2 for the control group, a significant decrease 
was found on the secondary outcome heiQ-HSN (p=.004). The effect of the intervention could not 
be significantly demonstrated using the GLM based on the interaction between groups and time 
(p=.082), see Table 3. As none of the covariates were significantly related to heiQ-STA, these were 
not included in the GLM. There were no significant differences between the groups at T1 and T2 
on the remaining subscales, see Table 3 and 4.

Quality of life
The univariate analysis showed no significant differences in QoL between the groups at the 
timepoints. A significant improvement after the intervention was found in outcome physical health 
within the experimental group between T0 and T2 (p=.035), see Table 2. The GLM and GEE could 
not demonstrate an effect of the intervention for any QoL scales, see Tables 3 and 4.

Self-regulation
At T0 and T1, no significant differences between groups were found on the scales Setbacks and 
Successes. At T2, the experimental group scored significantly higher on the scale Successes 
compared to the control group (p=.034). For the control group, an increase was found between T0 
and T1 on the scale Setbacks (p=.017) and between T0 and T2 (p=.042). For the subscale Successes, 
the control group scored significantly lower at T2 than at T0 (p=.041). For the experimental group 
no significant difference were found between T0, T1 and T2 on self-regulation. The GLM found no 
significant effect of the intervention between groups and time-points for both scales, see Table 3.

Medication adherence
At T0 there was no differences in medication adherence between groups (see Table 5). Similarly 
at T1 and T2, no significant difference was found on the outcome medication adherence between 
groups. For the control group, a decrease of medication adherence on the scale Taking was 
found between T0 and T2 (p=.038). In addition for the control group, an decrease in medication 
adherence on the scale Timing was found between T0 and T1 was found (p=.048). The GEE found 
no significant effect of the intervention between groups and time-points, see Table 4.

Evaluation of experience
No significant difference was found between groups on the scale Patient-centeredness, see 
Table 2. The perceived experience of the nurse-led care measured using the VAS, was considered 
high with a median score of 10 (IQR 8-10). Most participants (91.2%) of the experimental group 
indicated that they would recommend the program to peers. Reasons included the fact that it 
supports setting new goals, achievement of goals, as well as in everyday life after transplantation. 
Participants also indicated that this program gives insight and tools to help move forward. There 
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were also participants who would recommend the program, but indicated that they did not need 
it because they did not experience any problems. Some of the participants would not recommend 
the program.

Intervention fidelity
Table 6 shows that most participants received four sessions (84%) of the intervention, and 100% 
of the participants who received the intervention completed all steps of the intervention. The Self-
Management Web was used during most sessions (96%). Most participants received the patient 
booklet (98%). For all items, intervention fidelity was found to be adequate.

Table 1 Descriptive characteristics and comparison between control and experimental group

Total
(n=172)

Control group
(n=106)

Experimental 
group (n=66)

P

Age
	 Mean (SD) 53 (13.7) 53 (13.6) 53 (14.0) .906
Sex
	 Male (%
	 Women (%)

107 (62.9%)
63 (37.1%)

71 (67.6%)  
34 (32.4%)

36 (55.4%)  
29 (44.6%)

.111

Educational level
	 Low (%)
	 Middle (%)
	 High (%)

70 (41.2%)
53 (31.2%)
47 (27.6%)

42 (40.4%)
36 (34.6%)
26 (25.0%)

28 (42.4%)
17 (25.8%)
21 (31.8%)

.420

Organ – multiple response)
	 Kidney (%)
	 Heart (%)
	 Liver (%)
	 Lung (%)
	 Pancreas (%)

146 (86.4%)
12 (7.0%)
8 (4.7%)
9 (5.3%)
1 (0.6%)

91 (86.7%)
8 (7.6%)
3 (2.9%)
4 (3.8%)

-

55 (83.3%)
4 (6.1%)
5 (7.6%)
5 (7.6%)
1 (1.5%)

Donor type
	 Living (%)
	 Deceased (%)

98 (57.0%)
74 (43.0%)

57 (53.8%)
49 (46.2%)

41 (62.1%)
25 (37.9%)

.282

Medication (multiple response)
	 Azathioprine (%)
	 Cyclosporine (%)
	 Everolimus (%)
	 CellCept (%)
	 Prednisolon (%)
	 Rapamycine (%)
	 Tacrolimus (%)
	 Others (%)

3 (1.8%)
6 (3.5%)
9 (5.3%)

140 (81.9%)
134 (78.4%)

1 (0.6%)
160 (93.6%)

2 (1.2%)

2 (1.9%)
4 (3.8%)
5 (4.8%)
85 (81%)
83 (79%)
1 (1.0%)

98 (93.3%)
-

1 (1.5%)
2 (3.0%)
4 (6.1%)

55 (83.3%)
51 (77.3%)

-
62 (93.9%)

2 (3.0%)
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Figure 3 Inclusion and drop-out
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Table 2 Univariate analyses of self-management skills, quality of life, self-regulation and evaluation of 
experience.

Median (IQR) Control  
group T0a

Control  
group T1b

Control  
group T2c

Exp.  
group T0d

Exp. group  
T1e

Exp. group  
T2f

P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

HEIQ – self-management 
skills

(n=102)a (n=94)b (n=84)c (n=65)d (n=39)e (n=31)f

Skill and technique acquisition 3.0 (2.8-3.5) 3.0 (3.0-3.8) 3.0 (2.8-3.5) 3.0 (2.8-3.3) 3.0 (3.0-3.8) 3.0 (3.0-3.5) .429 .025** .507 .564 .025** .915 .910
Health-directed activity 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.3-4.0) 3.8 (3.3-4.0) .525 .362 .133 .566 .923 .295 .417
Positive and active 
engagement in life

3.2 (3.0-3.6) 3.2 (2.8-3.6) 3.2 (3.0-3.4) 3.2 (3.0-3.6) 3.2 (3.0-3.7) 3.4 (3.0-3.6) .705 .427 .448 .103 .531 .678 .085

Emotional distress 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.8) .327 .261 .982 .079 .637 .251 .137
Self-monitoring and insight 3.3 (3.1-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.7) 3.3 (3.2-3.7) 3.3 (3.0-3.7) .405 .112 .568 .412 .565 .810 .904
Constructive attitudes and 
approaches

3.4 (3.0-3.8) 3.2 (3.0-3.8) 3.2 (3.0-3.8) 3.2 (3.0-3.8) 3.4 (3.0-4.0) 3.4 (3.0-4.0) .256 .412 .068 .251 .763 .226 .186

Social integration and support 3.2 (3.0-3.8) 3.2 (3.0-3.7) 3.2 (3.0-3.6) 3.2 (2.9-3.8) 3.4 (3.0-3.8) 3.0 (3.0-3.8) .060 .459 .059 .627 .444 .228 .583
Health service navigation 3.6 (3.0-3.8) 3.5 (3.0-3.9) 3.4 (3.0-4.0) 3.4 (3.0-3.8) 3.4 (3.0-4.0) 3.6 (3.0-3.8) .089 .243 .004** .723 .320 .547 .592
WHOQoL – BREF –  
quality of life

(n=98)a (n=87)b (n=78)c (n=65)d (n=36)e (n=30)f P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Physical health 15.4 (13.7-17.1) 16.0 (14.3-18.3) 16.0 (13.7-17.7) 14.9 (13.1-16.6) 16.0 (13.7-17.6) 16.0 (14.7-17.9) .070 .239 .396 .035* .127 .571 .494
Psychological 16.0 (14.7-17.3) 16.0 (14.7 -17.3) 16.0 (14.0-18.0) 15.3 (14.3 – 16.7) 15.7 (14.7-16.7) 16.0 (14.7-17.3) .130 .657 .374 .761 .101 .716 .730
Social relationships 16.0 (14.3 -17.3) 16.0 (13.3 – 17.3) 16.0 (13.3-17.3) 16.0 (14.7 – 17.3) 16.0 (14.7-17.3) 14.7 (13.3-17.3) .266 .958 .015* .985 .546 .793 .992
Environment 16.5 (15.0-18.5) 16.5 (15.0 – 18.5) 16.5 (15.0-18.1) 16.8 (15.5-18.5) 17.5 (14.6-18.5) 16.5 (15.5-18.5) .554 .768 .420 .224 .638 1.000 .540
Overall perception QoL 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-4.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) .371 .394 .108 .317 .521 .868 .373
Overall perception of health 4.0 (4.0-4.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-4.0) 4.0 (3.0-5.0) 4.0 (4.0-4.0) .692 .648 .489 .745 .249 .516 .849
SSIt – Self-regulation (n=102)a (n=89)b (n=79)c (n=65)d (n=36)e (n=30)f P value 

between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Setbacks 2.3 (1.7-3.0) 2.4 (2.0-3.0) 2.5 (2.0-3.0) 2.4 (2.0-3.1) 2.4 (1.9–2.8) 2.3 (1.9-2.8) .017* .888 .042* .868 .401 .470 .356
Successes 4.1 (3.8-4.6) 4.1 (3.8-4.6) 4.0 (3.7-4.0) 4.0 (3.9-4.4) 4.2 (4.0-4.6) 4.2 (4.0-4.5) .452 .299 .041* .843 .503 .230 .034*
Evaluation of experience (n=83) (n=35) P value 

between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Overall experience - 10 (8.0-10.0) - - 10.0 (9.0-10.0) - - - - - - .920 -
CAHPS – total score - 20.0 (18.0-20.0) - - 20.0 (18.0 – 20.0) - - - - - - .593 -

* p <.05; ** p<.001. Comparison between a and b, and c and d was conducted using a Wilcoxon signed 
ranked test. Comparison between a-c and b-d were conducted using a Mann-Whitney U test
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Table 2 Univariate analyses of self-management skills, quality of life, self-regulation and evaluation of 
experience.

Median (IQR) Control  
group T0a

Control  
group T1b

Control  
group T2c

Exp.  
group T0d

Exp. group  
T1e

Exp. group  
T2f

P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

HEIQ – self-management 
skills

(n=102)a (n=94)b (n=84)c (n=65)d (n=39)e (n=31)f

Skill and technique acquisition 3.0 (2.8-3.5) 3.0 (3.0-3.8) 3.0 (2.8-3.5) 3.0 (2.8-3.3) 3.0 (3.0-3.8) 3.0 (3.0-3.5) .429 .025** .507 .564 .025** .915 .910
Health-directed activity 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.0-4.0) 3.5 (3.3-4.0) 3.8 (3.3-4.0) .525 .362 .133 .566 .923 .295 .417
Positive and active 
engagement in life

3.2 (3.0-3.6) 3.2 (2.8-3.6) 3.2 (3.0-3.4) 3.2 (3.0-3.6) 3.2 (3.0-3.7) 3.4 (3.0-3.6) .705 .427 .448 .103 .531 .678 .085

Emotional distress 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.2 (2.8-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.8) .327 .261 .982 .079 .637 .251 .137
Self-monitoring and insight 3.3 (3.1-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.7) 3.3 (3.0-3.7) 3.3 (3.2-3.7) 3.3 (3.0-3.7) .405 .112 .568 .412 .565 .810 .904
Constructive attitudes and 
approaches

3.4 (3.0-3.8) 3.2 (3.0-3.8) 3.2 (3.0-3.8) 3.2 (3.0-3.8) 3.4 (3.0-4.0) 3.4 (3.0-4.0) .256 .412 .068 .251 .763 .226 .186

Social integration and support 3.2 (3.0-3.8) 3.2 (3.0-3.7) 3.2 (3.0-3.6) 3.2 (2.9-3.8) 3.4 (3.0-3.8) 3.0 (3.0-3.8) .060 .459 .059 .627 .444 .228 .583
Health service navigation 3.6 (3.0-3.8) 3.5 (3.0-3.9) 3.4 (3.0-4.0) 3.4 (3.0-3.8) 3.4 (3.0-4.0) 3.6 (3.0-3.8) .089 .243 .004** .723 .320 .547 .592
WHOQoL – BREF –  
quality of life

(n=98)a (n=87)b (n=78)c (n=65)d (n=36)e (n=30)f P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Physical health 15.4 (13.7-17.1) 16.0 (14.3-18.3) 16.0 (13.7-17.7) 14.9 (13.1-16.6) 16.0 (13.7-17.6) 16.0 (14.7-17.9) .070 .239 .396 .035* .127 .571 .494
Psychological 16.0 (14.7-17.3) 16.0 (14.7 -17.3) 16.0 (14.0-18.0) 15.3 (14.3 – 16.7) 15.7 (14.7-16.7) 16.0 (14.7-17.3) .130 .657 .374 .761 .101 .716 .730
Social relationships 16.0 (14.3 -17.3) 16.0 (13.3 – 17.3) 16.0 (13.3-17.3) 16.0 (14.7 – 17.3) 16.0 (14.7-17.3) 14.7 (13.3-17.3) .266 .958 .015* .985 .546 .793 .992
Environment 16.5 (15.0-18.5) 16.5 (15.0 – 18.5) 16.5 (15.0-18.1) 16.8 (15.5-18.5) 17.5 (14.6-18.5) 16.5 (15.5-18.5) .554 .768 .420 .224 .638 1.000 .540
Overall perception QoL 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-4.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) .371 .394 .108 .317 .521 .868 .373
Overall perception of health 4.0 (4.0-4.0) 4.0 (4.0-5.0) 4.0 (4.0-5.0) 4.0 (4.0-4.0) 4.0 (3.0-5.0) 4.0 (4.0-4.0) .692 .648 .489 .745 .249 .516 .849
SSIt – Self-regulation (n=102)a (n=89)b (n=79)c (n=65)d (n=36)e (n=30)f P value 

between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Setbacks 2.3 (1.7-3.0) 2.4 (2.0-3.0) 2.5 (2.0-3.0) 2.4 (2.0-3.1) 2.4 (1.9–2.8) 2.3 (1.9-2.8) .017* .888 .042* .868 .401 .470 .356
Successes 4.1 (3.8-4.6) 4.1 (3.8-4.6) 4.0 (3.7-4.0) 4.0 (3.9-4.4) 4.2 (4.0-4.6) 4.2 (4.0-4.5) .452 .299 .041* .843 .503 .230 .034*
Evaluation of experience (n=83) (n=35) P value 

between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Overall experience - 10 (8.0-10.0) - - 10.0 (9.0-10.0) - - - - - - .920 -
CAHPS – total score - 20.0 (18.0-20.0) - - 20.0 (18.0 – 20.0) - - - - - - .593 -

* p <.05; ** p<.001. Comparison between a and b, and c and d was conducted using a Wilcoxon signed 
ranked test. Comparison between a-c and b-d were conducted using a Mann-Whitney U test

5



94

Chapter 5

Ta
bl

e 
3 

Ge
ne

ra
l l

in
ea

r m
od

el
 fo

r s
el

f-m
an

ag
em

en
t s

ki
lls

, q
ua

lit
y o

f l
ife

 a
nd

 se
lf-

re
gu

la
tio

n.

Fo
llo

w
 u

p 
T1

m
ea

n 
di

ffe
re

nc
e 

(E
xp

er
im

en
ta

l –
 C

on
tr

ol
, 

95
%

 C
I)

P-
va

lu
e*

Fo
llo

w
 u

p 
T2

m
ea

n 
di

ffe
re

nc
e 

(E
xp

er
im

en
ta

l –
 C

on
tr

ol
, 

95
%

 C
I)

P-
va

lu
e*

P-
va

lu
e 

fo
r 

in
te

ra
ct

io
n*

*

H
ei

Q
	

Sk
ill

s a
nd

 te
ch

ni
qu

e 
ac

qu
isi

tio
n

	
Po

sit
iv

e 
an

d 
ac

tiv
e 

en
ga

ge
m

en
t i

n 
lif

e
	

Em
ot

io
na

l d
is

tre
ss

	
Se

lf-
m

on
ito

rin
g 

an
d 

in
sig

ht
	

Co
ns

tr
uc

tiv
e 

at
tit

ud
es

 a
nd

 a
pp

ro
ac

he
s

	
So

ci
al

 in
te

gr
at

io
n 

an
d 

su
pp

or
t

-.0
13

 (-
.1

89
 - 

.1
63

)
.0

36
 (-

.1
58

 - 
.2

30
)

.1
10

 (-
.0

87
 - 

.3
08

)
-.0

63
 (-

.2
05

 - 
.0

79
)

.1
52

 (-
.0

39
 - 

.3
42

)
.1

23
 (-

.0
70

 - 
.3

16
)

.8
86

.71
4

.2
72

.3
81

.1
18

.2
10

-.0
09

 (-
.1

96
 - 

.17
8)

.1
68

 (-
.0

18
 - 

.3
54

)
-.1

61
 (-

.0
61

 - 
.3

83
)

-.0
04

 (-
.1

53
 - 

.1
44

)
.2

15
 (.

02
6 

- .
40

5)
.0

94
 (-

.1
02

 - 
.2

90
)

.9
22

.0
77

.1
53

.9
54

.0
26

.3
46

.0
82

.1
80

.0
94

.6
31

.0
36

*
.1

62
W

H
O

Q
oL

-B
RE

F
	

Ph
ys

ic
al

 h
ea

lth
	

Ps
yc

ho
lo

gi
ca

l h
ea

lth
	

So
ci

al
 re

la
tio

ns
hi

ps
	

En
vi

ro
nm

en
t

-.7
99

 (-
1.

86
7 

- .
26

9)
-.1

28
 (-

.9
95

 - 
.7

39
)

.1
84

 (-
.8

68
 - 

1.
23

6)
.1

09
 (-

.7
76

 - 
.9

94
)

.1
42

.7
71

.7
31

.8
08

-.1
48

 (-
1.

26
9 

- .
97

3)
-.0

73
 (-

.9
69

 - 
.8

23
)

.3
19

 (-
.7

51
 –

 1
.3

90
)

.2
49

 (-
.6

01
 –

 1
.0

99
)

.7
95

.8
72

.5
56

.5
63

.1
35

.3
92

.4
48

.9
34

SS
It

	
Se

tb
ac

ks
	

Su
cc

es
se

s
-.0

82
 (-

.3
44

 - 
.17

9)
.1

06
 (-

.0
93

 - 
.3

06
)

.5
36

.2
93

-.1
21

 (-
.1

51
 - 

.3
93

)
.1

08
 (-

.1
05

 - 
.3

21
)

.3
79

.3
17

.1
90

.0
93

*P
-v

al
ue

 fo
r t

he
 d

iff
er

en
ce

 in
 e

st
im

at
ed

 m
ar

gi
na

l m
ea

ns
 b

et
w

ee
n 

th
e 

ex
pe

rim
en

ta
l g

ro
up

 a
nd

 th
e 

co
nt

ro
l g

ro
up

**
 P

-v
al

ue
 fo

r t
he

 in
te

ra
ct

io
n 

be
tw

ee
n 

tim
e-

po
in

t a
nd

 g
ro

up



95

aanZET study – Randomized controlled trial

Table 4 Results of generalized estimating equation models for dichotomized variables of self-
management, quality of life and treatment adherence 	

Follow up T1
Odds ratio (95% CI)

P-value* Follow up T2
Odds ratio (95% CI)

P-value*

HeiQ
	 Health-directed activity
	 Health service navigation

.905 (.791 -1.036)

.969 (.880 - 1.068)
.149
.529

1.048 (.895 – 1.229)
.940 (.866 – 1.020)

.560

.139
WHOQoL-BREF
	 Quality of life assessment
	 Satisfaction with health

.908 (.700 – 1.178)
1.014 (.702 – 1.463)

.468

.943
.755 (.565 – 1.010)
.848 (.592 – 1.214)

.059

.368
BAASIS
	 Adherence vs. non-adherent 1.905 (.621 – 5.843) .260 1.848 (.606 - .5.638) .280

5
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Table 5 Univariate analyses of medication adherence

N (%) Control 
group T0a 
(n=98)

Control 
group T1b 
(n=85)

Control 
group T2c 
(n=77)

Exp.  
group T0d 
(n=65)

Exp.  
group T1e 
(n=36)

Exp.  
group T2f 
(n=28)

P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Medication adherence –overall
Adherent (%)
Non-adherent (%)

80 (81.6%)
18 (18.4%)

60 (70.6%)
25 (29.4%)

56 (72.7%)
21 (27.3%)

51 (78.5%)
14 (21.5%)

28 (77.8%)
8 (22.2%)

22 (78.6%)
6 (21.4%)

.134 1.00 .405 1.00 .618 .417 .545

Medication adherence –taking
Adherent (%)
Non-adherent (%)
	 One time (%)
	 Two times (%)
	 Three times (%)
 	 Four or more times (%)
 	 Missing (%)

93 (94.9%)
5 (5.1%)
1 (1%)
-
-
4 (4.1%)
-

76 (83.5%)
9 (10.6%)
9 (10.6%)
-
-
-
-

66 (85.7%)
11 (14.3%)
8 (10.4%)
2 (2.6%)
-
1 (1.3%)
-

62 (95.4%)
3 (4.6%)
3 (4.6%)
-
-
-
-

34 (94.4%)
2 (5.6%)
1 (2.8%)
1 (2.8%)
-
-
-

27 (96.4%)
1 (3.6%)
1 (3.6%)

.118 .842 .038* .726 .888 .379 .127

Follow up question – drug holiday
 	 No (%)
 	 One time (%)
 	 Two times (%)
	 Three times (%)
 	 Four or more times (%)
 	 Missing (%)

4 (80%)
-
-
-
1 (20%)
-

9 (100%)
-
-
-
-
-

10 (90.9%)
-
-
-
1 (9.1%)
-

3 (100%)
-
-
-
-
-

2 (100%)
-
-
-
-
-

- - - - - -

Medication adherence – timing
Adherent (%)
Non-adherent (%)
 	 One time (%)
 	 Two – three times (%)
	 About once a week (%)
 	 Few times a week (%)
 	 Almost every day (%)
	 Missing (%)

80 (85.1%)
14 (14.9%)
8 (8.5%)
5 (5.3%)
1 (1.1%)
-
-
-

64 (75.3%)
21 (24.7%)
12 (14.1%)
6 (7.1%)
2 (2.4%)
1 (1.2%)
-
-

60 (77.9%)
17 (22.1%)
10 (13.0%)
4 (5.2%)
2 (2.6%)
-
1 (1.3%)
-

52 (81.3%)
12 (18.8%)
9 (14.1%)
2 (3.1%)
1 (1.6%)
-
-
-

30 (83.3%)
6 (16.7%)
3 (8.4%)
3 (8.4%)
-
-
-
-

23 (82.1%)
5 (17.9%)
3 (10.7%)
2 (7.2%)
-
-
-
-

.048* .779 .175 .910 .521
.
332 .638

Reduction of dose
Adherent (%)
Non-adherent (%)

97 (100%)
-

85 (100%)
-

77 (100%)
-

64 (100%)
-

36 (100%)
-

28 (100%)
-

1.000 1.000 1.000 1.000 1.000 1.000 1.000

Persistence
Adherent (%)
Non-adherent (%)

97 (100%)
-

85 (100%)
-

77 (100%)
-

64 (100%)
-

36 (100%)
-

28 (100%) 1.000 1.000 1.000 1.000 1.000 1.000 1.000

* p<.05; ** p<.001. Comparison between a-b, a-c, d-e and d-f were conducted using a GEE. Comparison 
between a-d and b-e was conducted using a Chi-square test.
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Table 5 Univariate analyses of medication adherence

N (%) Control 
group T0a 
(n=98)

Control 
group T1b 
(n=85)

Control 
group T2c 
(n=77)

Exp.  
group T0d 
(n=65)

Exp.  
group T1e 
(n=36)

Exp.  
group T2f 
(n=28)

P value 
between  
a and b

P value 
between  
d and e

P value 
between  
a and c

P value 
between  
d and f

P value 
between  
a and d

P value 
between  
b and e

P value 
between  
c and f

Medication adherence –overall
Adherent (%)
Non-adherent (%)

80 (81.6%)
18 (18.4%)

60 (70.6%)
25 (29.4%)

56 (72.7%)
21 (27.3%)

51 (78.5%)
14 (21.5%)

28 (77.8%)
8 (22.2%)

22 (78.6%)
6 (21.4%)

.134 1.00 .405 1.00 .618 .417 .545

Medication adherence –taking
Adherent (%)
Non-adherent (%)
	 One time (%)
	 Two times (%)
	 Three times (%)
 	 Four or more times (%)
 	 Missing (%)

93 (94.9%)
5 (5.1%)
1 (1%)
-
-
4 (4.1%)
-

76 (83.5%)
9 (10.6%)
9 (10.6%)
-
-
-
-

66 (85.7%)
11 (14.3%)
8 (10.4%)
2 (2.6%)
-
1 (1.3%)
-

62 (95.4%)
3 (4.6%)
3 (4.6%)
-
-
-
-

34 (94.4%)
2 (5.6%)
1 (2.8%)
1 (2.8%)
-
-
-

27 (96.4%)
1 (3.6%)
1 (3.6%)

.118 .842 .038* .726 .888 .379 .127

Follow up question – drug holiday
 	 No (%)
 	 One time (%)
 	 Two times (%)
	 Three times (%)
 	 Four or more times (%)
 	 Missing (%)

4 (80%)
-
-
-
1 (20%)
-

9 (100%)
-
-
-
-
-

10 (90.9%)
-
-
-
1 (9.1%)
-

3 (100%)
-
-
-
-
-

2 (100%)
-
-
-
-
-

- - - - - -

Medication adherence – timing
Adherent (%)
Non-adherent (%)
 	 One time (%)
 	 Two – three times (%)
	 About once a week (%)
 	 Few times a week (%)
 	 Almost every day (%)
	 Missing (%)

80 (85.1%)
14 (14.9%)
8 (8.5%)
5 (5.3%)
1 (1.1%)
-
-
-

64 (75.3%)
21 (24.7%)
12 (14.1%)
6 (7.1%)
2 (2.4%)
1 (1.2%)
-
-

60 (77.9%)
17 (22.1%)
10 (13.0%)
4 (5.2%)
2 (2.6%)
-
1 (1.3%)
-

52 (81.3%)
12 (18.8%)
9 (14.1%)
2 (3.1%)
1 (1.6%)
-
-
-

30 (83.3%)
6 (16.7%)
3 (8.4%)
3 (8.4%)
-
-
-
-

23 (82.1%)
5 (17.9%)
3 (10.7%)
2 (7.2%)
-
-
-
-

.048* .779 .175 .910 .521
.
332 .638

Reduction of dose
Adherent (%)
Non-adherent (%)

97 (100%)
-

85 (100%)
-

77 (100%)
-

64 (100%)
-

36 (100%)
-

28 (100%)
-

1.000 1.000 1.000 1.000 1.000 1.000 1.000

Persistence
Adherent (%)
Non-adherent (%)

97 (100%)
-

85 (100%)
-

77 (100%)
-

64 (100%)
-

36 (100%)
-

28 (100%) 1.000 1.000 1.000 1.000 1.000 1.000 1.000

* p<.05; ** p<.001. Comparison between a-b, a-c, d-e and d-f were conducted using a GEE. Comparison 
between a-d and b-e was conducted using a Chi-square test.
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Table 6 Descriptive statistics of the intervention fidelity

N(%) Experimental group T1 (n=50)
How many intervention sessions did the participant received?
	 One session(%)
	 Two sessions(%)
	 Three sessions(%)
	 Four sessions(%)
	 More than four sessions(%)

-
3 (6%)
5 (10%)
42 (84%)
-

Have all the steps been completed?
	 Yes(%)
	 No(%)

49 (100%)
0 (0%)

How often was the Self-Management Web used?
	 Never
	 Sometime, but not every session
	 Throughout all sessions

1 (2%)
48 (96%)
1 (2%)

Did the recipient receive the participant booklet during the first session?
	 Yes(%)
	 No(%)
	 Don’t know(%)

49(98%)
0(0%)
1 (2%)
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DISCUSSION

In this study, we implemented and tested the ZENN-intervention in a multicenter stepped wedge 
RCT among SOTx recipients.

The analyses showed that there were no significant differences in the primary and secondary 
outcomes at T1, suggesting that there was no effect of the intervention. However, analyses also 
revealed that the participants in the experimental group were less skilled in self-management 
when they entered the intervention and that they made significant improvements over time. After 
the intervention they had reached the same skill level of participants included in the control 
group. In addition, participants in the experimental group reported worse perceived physical 
health at baseline which improved over time. Moreover, the experimental group reported greater 
self-regulation successes at T1 compared to the control group. The differences at baseline are 
indicative of bias in inclusion, this could be either self-selection bias or bias by those including 
the recipients. As the control group did not entail participation in an intervention, this may have 
appealed to a broader audience to consent to participation. It is possible that those who felt 
the need for SMS were more likely to be approached to participate or agree to participate in 
the intervention. This may explain the differences at baseline as well as the difference in sample 
size between the groups. In the future, qualitative research on motivation to participate among 
recipients and inclusion choices among NPs may help shed light on the cause of this bias. Although, 
in this study we could not demonstrate a significant effect of the intervention, some findings point 
to potential of the intervention which require more investigation. It is possible that the intervention 
is effective in a more selected group of those in need of SMS, whereby a matched control group 
on self-management skills would offer a better comparison.

In addition, we were unable to include and retain sufficient participants in the experimental group 
for a sufficiently powered analysis. Three main factors contributed to the low number of inclusions. 
Firstly, while we implemented inclusion and exclusion criteria, a needs assessment was not part of 
the recruitment strategy. For example, there were participants who indicated that they thought it 
was a good program but did not consider it necessary for themselves as they were not experiencing 
self-management issues. So, some recipients may have been less in need of, and thus less engaged 
in the intervention. This may also have led to a ceiling effect on the questionnaires. Therefore, when 
using the intervention, it may be better to include a screening step, for example using the Self-
Management Web. If self-management problems are identified, the intervention could be continued.

Secondly, the COVID-19 pandemic had an impact on the inclusion rate. The study started later due 
to the pandemic and NPs were given additional duties, for example temporarily working in the 
intensive care unit. Consequently, there were staffing shortages and a backlog of work to be caught 
up on. During the control period, the role of the NPs was to recruit the participants and register 
them with the investigator. The combination of these administrative tasks with implementing the 
intervention during the experimental period required a greater time investment which proved 
challenging in the post-COVID period.
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Thirdly, the pandemic also affected the training of the NPs. Initially, the plan was to provide 
the training in two steps consisting of theory through an e-learning module, and a practical 
interpersonal skills training in a live group session. Due to the restrictions on visiting other 
hospitals, this proved impossible. The live training was therefore completed online. It is not clear 
whether this had adverse effects on the self-efficacy and development of the skills needed to 
implement the intervention. How NPs experienced this is also unclear. It would therefore be useful 
to gain insight into this through interviews with those who delivered the intervention.

Research on successful self-management interventions shows that effective support is found 
in tools such as reminders, medication logs, registration of symptoms, rehabilitation guidance 
modules, decision support tools and tools for health care providers for care assessment (35). These 
are practical tools to SMS, while the ZENN-intervention primarily focuses on patient empowerment 
and skills to set and achieve their own personal goals and take matters in their own hands, with 
guidance from the NP. This intervention is primarily based on behavior change theories’; it is well 
established that interventions based on behavior change theories make an important contribution 
to improving self-management skills in the long term (36-38). Recipients are stimulated to set 
goals in the different areas of life. These will not always be health-related such as medication use 
or monitoring symptoms. Goals can also be for example about roles and relationships or solving 
financial problems. The intervention aims to provide generic skills that can be used for all kinds 
of goals. The analysis of self-regulation skills shows that at T2 there is a difference between the 
groups on the success subscale, whereby the intervention group was achieving higher scores 
on success compared to the control group. This could be an indication that there has been an 
increase over time in the skills needed to self-manage life. Further research is needed to replicate 
and confirm the effect .

Practical implications and further research
In this study, there were differences between groups at baseline which were not expected. 
Conducting qualitative research among those who implemented the study could help to 
understand the processes that resulted in these differences and how to avoid this source of bias 
in future studies. Similarly, qualitative research among participants on their experiences with the 
intervention and whether this type of intervention matches support needs could be insightful. 
Suggestions for improvement could be generated as a result.

For the future, it is useful to examine the way in which the intervention or parts of the intervention 
can be integrated into daily care practice. A possible idea would be to integrate the Self-
Management Web within patient dashboards or the Patient Reported Outcome Measures (PROMs) 
and Patient Reported Experience Measures (PREMs). The Web could act as a starting point for a 
conversation on self-management and personalized counseling which fits seamlessly with the 
goals of Value Based Health Care (39).

Further research could focus on cost-benefit analysis, implementation and evaluation of the 
intervention and the Self-management Web among other populations of individuals with a chronic 
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condition. With this intervention, people receive guidance in optimizing skills that are not only 
useful for recipients after a SOTx and can be of added value in managing life with a chronic disease.

Conclusion
The analysis demonstrated no effect of the intervention at T1. Secondary analyses demonstrated 
baseline differences and an increase in self-management skills over time in the experimental 
group. This suggests that the intervention may be beneficial for a subgroup of transplant recipients 
with lower self-management skills. Further research will be required to assess which groups of 
recipients can benefit most from this SMS approach. Participants were generally positive about 
the program and reported added value.
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ABSTRACT

Aim
To inventory the experiences with the intervention, materials, logistics of implementation and 
areas for further improvement and to evaluate the barriers and facilitators impeding factors in the 
implementation of a nurse-led self-management support intervention within organ transplant 
care.

Design
A multi-center qualitative interview study among nurse practitioners who delivered a self-
management support intervention as part of a stepped wedge randomized controlled trial.

Methods
We conducted ten individual semi-structured interviews with nurse practitioners (n=8), physician 
assistant (n=1) and nurse consultant (n=1) who implemented the intervention within five University 
Medical Centers in the Netherlands. An inductive thematic analysis was performed.

Results
The intervention was perceived as positive, mainly because it expanded topics discussed 
post-transplantation to include role and emotion management in addition to commonly 
discussed topics in medical management. Participants perceived positive impact on patients 
as the intervention promoted smalls steps towards personal goals and enhanced trust in 
professionals. Personal and organizational barriers that hindered implementation include 
limited communication skills and awareness of and support for the intervention among other 
staff members and management.

Conclusion
The overall intervention was seen as adding value to standard care, although barriers were also 
reported. These could be addressed through enhanced training in intervention delivery. Also, 
enhanced and ongoing support are needed to improve feasibility, alongside support at the 
organisational level.

Implication for profession and/or patient care
Nurse practitioners play an important role in supporting self-management, but the right 
conditions must be created for this to be put into practice. Both training and the imbedding of 
nurse practitioners’ roles could contribute to this.

Impact
This study examined promoting and impeding factors to conduct and implement a nurse-led 
self-management support intervention in current organ transplant care.
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Reporting Method
We have adhered to the COREQ reporting method.

Patient or Public Contribution
No Patient or Public Contribution.

Trial and Protocol Registration
Netherlands Trial Register – NL8469

Keywords
Holistic nursing, multi-center study, motivation, self-efficacy, solid organ transplantation, patient 
participation
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INTRODUCTION

Nurse practitioners (NPs) play an important role in treating individuals with a chronic illness with 
the aim of promoting quality of life. For NPs working in organ transplant care, these tasks include 
both medical and nursing tasks. Medical tasks may include, for example, symptom management, 
medication adjustments and interpretation of results. Nursing tasks may include, for example, 
supporting recipients who deal with fear of rejection, medication adherence and emotional 
challenges. In clinical practice, however, the nursing tasks are often in the medical field (1). The 
focus on medical aspects then often outweighs psychosocial aspects that are important for 
coping with potential problems after an organ transplantation. In order to cope with life after 
organ transplantation, self-management skills are important. Self-management can be defined as 
“the individual’s ability to manage symptoms, treatment, physical and psychosocial consequences 
and lifestyle changes inherent with a chronic condition” (2).

Previous research showed that nursed have clear perceptions about the concept of self-
management support and which role they have in supporting self-management (1). While all 
areas of self-management are found to be important, in clinical practice attention is largely paid 
to medical self-management to the neglect of emotion and role management. (1). Research has 
shown that both patients and professionals have different styles and needs when it comes to 
self-management and self-management support (3-5). Healthcare professionals report that giving 
advice is sufficient to support self-management, whereby they believe that patients should follow 
advice and find it more difficult to let patients make their own choices (6). Despite research showing 
that giving advice is less effective as a technique for achieving behavior change (7). There appears 
to be a discrepancy the self-management support provided in practice, relative to the support 
needs of patients. Patients need broad self-management support in the areas of instrumental, 
psychosocial and relational support (5). Nurses also indicate that they have not received enough 
training to adequately support self-management and that they need more training on this area (1). 
Within the Dutch Master Advanced Nursing Practice study one of the five entrustable professional 
activities (EPAs) students need to master, is to support self-management and empowerment. 
These EPAs are competencies that the NP must have to be able to carry out their role in daily 
clinical practice, however, bridging the gap between theoretical knowledge and practical skills 
can be challenging.

A self-management support intervention can be an important tool for NP to support the 
self-management of patients with chronic conditions. However, it is clear that standardized 
interventions are not appropriate for all patients (8, 9) Thus, not every patient will need the same 
guidance and a “one size fits all intervention” will therefore be insufficient. Therefore, NPs need 
not only the knowledge of the theory and evidence for effectiveness of techniques but they must 
also be able to provide tailored care through consideration of the patients’ needs and possibilities.

One group of patients for whom self-management is important are organ transplant recipients. 
Recipients of an organ transplantation can face physical and psychosocial challenges. Self-
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management support is therefore important, in part because adequate self-management skills 
help promote longevity of the graft, contribute to medication adherence, improves quality of life 
and can help reduce health care costs (8, 10). A tailored intervention that has been developed for 
this target group is the ZENN intervention (11). The intervention strategies are based on evidence-
based techniques taken from Self-Regulation Theory, Solution-Focused Brief-Therapy (12, 13) and 
Motivational Interviewing (14). During the development of intervention the underlying idea was 
that this intervention should optimize the self-management support using a holistic approach 
and including patient-level tailoring, patient empowerment and shared decision-making. The 
intervention has been implemented by NPs and evaluated in a stepped-wedge randomized 
controlled trial at seven organ transplant outpatient clinics in the Netherlands (15). Nurses were 
trained to implement the intervention.  The aims of this study were (1) to inventory the experiences 
with the intervention, materials, logistics of implementation, and areas for further improvement, 
and (2) to evaluate the facilitators and barriers to implementation of the intervention in daily 
practice.

METHODS

The methods of the overall stepped-wedge randomized trial have been extensively described in 
the protocol article (15). Here we provide a summary.

Study design and intervention
 This study consists of retrospective qualitative interviews among NPs who delivered the ZENN-
intervention as part of a RCT, the aanZET study. This study focusses on the process evaluation of 
the implementation of the ZENN-intervention.

The ZENN-intervention (11) is based on the theoretical framework of the self-regulation theory (16) 
divided over several consultations with the NP, whereby the number of consultations depended 
on the logistical constraints of the setting and needs of the patient. Four sessions of 15 minutes 
spread over 6 months was given as a guideline in the protocol. In the initial session, a holistic review 
of 14 life areas takes place using the Self-Management Web (Figure 1). The Self-Management Web 
is a visual communication aid to structure and open the conversation and to invite the patient 
to consider not just medical issues but also psychosocial topics. This web can also be revisited 
in subsequent sessions to make progress on personal goals visual and tangible. This tool is also 
suitable for patients who have lower health literacy or language skills. After completing the Self-
Management Web, the NP stimulates the patient to prioritize a life area and set a SMART goal. A 
SMART goal is Specific, Measurable, Attainable, Realistic and Time-based. A global plan of action 
for goal attainment is agreed upon. In addition, patients’ motivation for change and self-efficacy 
in relation to the goal are discussed using visual analogue scales (VAS) with a range from 1 to 10, 
whereby the anchors depended on the scale content. The second and third sessions are used 
to further discuss and make concrete plans of action, evaluate the progress of goal attainment, 
strengths and progress emphasized, facilitators and barriers are explored and if necessary, the 
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action plan may be revised. In addition, motivation and self-efficacy are reviewed using a 10-VAS. 
When successes are booked, the patient is stimulated to attribute that success to internal and 
stable characteristics rather than external ones. The aim of the fourth session is to evaluate and 
discuss the goal attainment, relapse prevention and generalization of the learned skills to other 
situations. The development of the ZENN-intervention and its use has been extensively described 
elsewhere (11, 17).

Within the aanZET study, NPs were trained to offer self-management support through the ZENN 
intervention. This training included an e-learning in which the theoretical background on which 
the intervention was designed was taught and tested. The NPs then attended a live online training 
where they were able to practice the theory and skills learned through role-plays with an actor. 
After the training, three peer review sessions took place, where there was an opportunity to ask 
questions and share experiences with each other.

Procedure
After completion of the aanZET study, a semi-structured interview was conducted between 
October 2022 and January 2023. The interview contained topics about the training, barriers to 
and facilitators of intervention implementation and implications for future use of the intervention. 
A topic list was provided for each question. This topic list was compiled using the checklist of 
determinants of practice (TICD checklist) (18). The following topics were discussed: experiences 
with the intervention and its components, the impact on the participants, implementation and 
embedding within the department, competence and training, future of the use of the intervention 
and an input of the NP. The interview guide contained twelve questions which started with ‘Can 
you tell me about (…)’. Additional topics that could serve as a guide for the interviewer were 
prepared in order to ask further questions.

For the interview, the NPs were invited by e-mail and the interviews were conducted live or via 
Microsoft Teams. After obtaining consent from the NP, the interview was recorded using a voice 
recorder, so that the interview could be transcribed verbatim. The interview was conducted after 
completion of the aanZET study between October 2022 and January 2023.

Sample and participants
For this study, a full sample approach was used, which means that nurses and NPs who delivered 
the intervention during the aanZET study were recruited to participate (15). For the interview 11 
nurses were invited.

Inclusion Criteria
All NPs, Physician Assistants and specialized nurses that gave post-transplantation care at the 
outpatient clinic.
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Figure 1 Self-Management Web

Data analysis and rigor
The participant characteristics were not reported due to the small group of participants to 
safeguard participants’ anonymity.

The interviews were audio-recorded and verbatim transcribed using the Amberscript program 
that converts spoken text into written text. Afterwards, the written text was checked by RvZ and 
adjusted if it contained any inconsistencies. The interview data was then analyzed in NVIVO, 
version 12. The analysis was performed in line with the six steps of the inductive thematic analysis 
(19). Initial coding and clustering of codes was conducted independently by EKM and RvZ. In an 
iterative process, codes and any discrepancies were discussed to reach consensus. After reaching 
consensus, codes were grouped into subthemes and themes. These themes were discussed and 
debated with co-authors who have substantive knowledge of the themes.

To ensure the trustworthiness of the analysis, the following procedure was followed: maintaining 
a logbook, member check after each interview, and peer review for the analysis.

Ethical Considerations
This study is part of the aanZET study and the protocol of the aanZET study was approved by the 
Institutional Review Board of the Erasmus Medical Centre on November 8th, 2019 (MEC number: 
MEC-2019-0671). The study was conducted in accordance with the principles that have their origin 
in the Declaration of Helsinki, version 2013.
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RESULTS

Characteristics of participants
Ten participants who had delivered the intervention participated in the interview. One of the 
participants turned out not to have implemented the intervention after all and was therefore 
not included the results. Eight participants were NPs, one physician assistant and one nursing 
consultant, across the six departments within five University Medical Centers in the Netherlands. 
Eight interviews were conducted through Teams and two interviews were live. On average, the 
interviews lasted 43 minutes.

Themes
For an overview of the themes and illustrative quotes see Supplemental table 1.

Perceived impact on the patient
Within this theme, NPs discuss that the intervention shows small steps forward. It also gives 
improvement in self-confidence. Still, NPs indicate that it is not suitable for all patients to 
participate and that possibly time and attention already contribute to effectiveness.

NPs indicated that they felt it was valuable for most patients to participate in the intervention. They 
indicated that the increased awareness of issues and self-management challenges in the various 
areas of life was universally useful. Some NPs questioned the effectiveness of the intervention, yet 
as they conducted more sessions, they experienced small steps of progress in patients. One NP 
indicated that it was precisely these small steps that seemed important to the patient.

“The first time I thought what is this slow, what does this add. But patient indicated ‘I really got 
something out of this’. Baby steps are important for the patient.” (NP 1)

“Patients start to think consciously, because you started asking questions. If it had not been 
pointed out, it would have been easier for people to ignore it.” (NP 2)

 In addition, when the NPs positively supported the patient in this, it gave the patient promotion 
of trust to continue.

“Patient had set goal, but had not achieved the goal, but it had not worsened either. I approached 
it positively and that gave the patient confidence to continue.” (NP 7)

NPs reported that, for some patients, the intervention was less necessary and thus less effective. 
Some NPs commented that the effectiveness of the intervention may be explained by the additional 
time and attention offered, rather than by the intervention tools and strategies. In any case patients 
found it enjoyable to talk about other issues and have a longer consultation with the NP.

 “People enjoy it when you call. Patients like attention, and this is just that.” (NP 8)
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Intervention evaluation
Within this theme, it emerges that NPs see the intervention as valuable because of the expansion 
of talking points with the patient. In which the Self-management Web was a valuable tool. NPs 
emphasize that it invites patients to look comprehensively at life post-transplant.

Engagement and empowerment
Conducting the intervention was perceived as adding value by most NPs. This experience could 
mainly be linked to the fact that there was time to engage in the conversation and that topics were 
discussed that are covered to a lesser extent during standard care. NPs reported that the interviews 
were comfortable to conduct and that the interviews provided a broader understanding of 
patient functioning.

“Conversations were of value in that other topics besides medical [issues] could be discussed.” (NP 3)

The fact that these consultations encouraged patients to reflect on post-transplant life after 
transplantation was described as valuable. NPs also found that patients were empowered to 
strive for personal goals rather than the solution being offered by the healthcare professional 
which is a common approach in standard care.

Intervention components
The intervention consists of several components tools and positive, solution-focused 
communication strategies. Some components were perceived by the NPs as useful and helpful; 
other components received mixed reviews. NPs viewed the use of the Self-management Web 
as a valuable tool that provides both the NP and the patient insight into the various areas of the 
patient’s life. In addition, it was seen as a practical and easy-to-use tool. Additionally, the Web 
was considered an invitation to discuss sensitive issues.

“Topics don’t all have to be about the medical. For example, divorces we see very often, so then 
maybe it becomes easier to discuss. Start uncomfortable though, because it is never discussed.” 
(NP 3)

NPs reported mixed experiences with solution-focused communication. Some NPs found it 
difficult because it was a new way of consulting that required practice to hone their skills. The 
added value was seen in the fact that consultations were conducted differently, using a more 
patient-centered approach with a focus on possibilities instead than impossibilities.

“I really liked conversation techniques. [Before], i often came up with solutions. It’s nice to do that 
a little less with this method.” (NP 6)

Difficulty with communication strategies was mentioned by some of the NPs, as patients often 
found it difficult to make a concrete and measurable goal. Some NPs indicated that they also 
found it difficult to properly support the patient in this endeavor. Still, some NPs mentioned that 
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making a concrete and measurable goal encourages patients to think about where they want to 
go, allowing for more depth. Some patients found this easier than others, according to the NPs. 
Another theme mentioned was that discussing motivation and self-confidence for change was 
difficult for several NPs. For example, NPs reported that it was abstract for patients. On the other 
hand, NPs mentioned that it also provided clarity for the patient and thus added value, as patients 
could see the possible shift and act on it further. Some NPs sometimes skipped this part because 
they found it difficult to perform.

Self-management support skills of nurse practitioners
Within this theme, NPs named that the intervention could be seen as a learning process for 
themselves that affected their relationship with patients.

Learning process
The e-learning was perceived as valuable, with the informative cases and videos being perceived 
as valuable and clear. Also, some of the NPs indicated that the e-learning promoted self-
confidence towards the live training. The added value of the live training was found in learning 
the necessary communication techniques. However, it was also indicated that the live training 
was insufficient to adequately learn communication skills. Almost all NPs therefore indicated that 
a repetition of the live training would have been desirable. Peer-review meetings were organized 
to ask questions and share experiences, but NPs indicated that the peer-review meetings were 
insufficient to re-practice the skills.

“After training, you would want to continue practicing. Now it was: you have had training and then 
you can just assume that you do well. But you always have your pitfalls.” (NP 6)

It was also expressed by several NPs that they regretted that the live training was conducted 
online due to corona restrictions. For example, one NP indicated that it was more difficult to 
sense the patient through a screen than if it had been conducted in a face-to-face setting. The live 
training was experienced by some of the NPs as uncomfortable and confrontational because a 
role-play with an actor had to be played. After the training, some NPs indicated their reluctance 
to initiate the intervention and had to get used to the solution-focused, patient-centered way of 
working. Asking open-ended questions rather than closed-ended questions as well as steering 
the consultation towards goal setting was perceived as difficult by a small number of NPs.

Deepened relationship between patient and NP
Most NPs reported that the rapport between them and the patient improved as open conversations 
took place, there was more time to listen and discuss issues not normally discussed. Some NPs 
indicated that a bond of trust was established, which in some cases could also be a disadvantage. 
A small proportion of NPs indicated that they felt that patients claimed then more often.

“Improvement of the relationship between NP and patient, but they also expect more from you. 
In the beginning, I was always called when there was something wrong.” (NP 7)
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Future implementation
Within this theme, a difference emerges between the ideal situation and the ability to implement 
the intervention in current practice.

The implementation of the intervention in the department was generally perceived as feasible. 
The way the sessions were organized varied. For example, some NPs indicated that they separated 
it from the regular outpatient appointments, while others linked it directly to the appointments. 
However, different NPs did mention barriers for implementation of the intervention such as, for 
example, the fact that the patient was not consistently seen at the outpatient clinic by the NP, 
but alternated with the physician. In addition, there were departments where not everyone was 
aware of the intervention being implemented among their patients. Several NPs also indicated 
that there was not always support within the department for implementation of the intervention. 
Most NPs felt that there were insufficient opportunities for self-management support in their 
current practice to implement the intervention. This was mainly due to logistical reasons, such 
as staffing and time constraints.

“In the ideal situation, offer everyone the intervention once by default and then see how many 
steps are completed. In current practice there is already too little time and staff.” (NP 7)

There was consensus among NPs that this post-transplant intervention should be offered when 
clinical recovery is complete. No specific socio-demographic or patient-related characteristics 
were mentioned by the NPs for whom the intervention would be more suitable. Most NPs 
mentioned that tailored care for each patient was important. Some NPs indicate that the Self-
Management Web should be offered by default before considering for which patients the other 
intervention components would add value.

“The intervention is not for everyone. It is difficult to assess for whom it is. For some it could be 
enlightening. The Web is then a tool to sort of get it together and see for whom the intervention 
is needed and what needs to be worked on.” (NP 4)

Responsibility to support self-management
Some NPs doubted whether the intervention matches their job description, as patients discussed 
a wide range of problems during the sessions for which the NPs did not feel equipped to deal 
with. NPs reported that some problems would likely resolve themselves over time or that some 
problems were caused by medical issues that needed addressing. This was at times seen as 
inconvenient.

“I had patients who wanted something to change but could not due to underlying medical 
problems, making it difficult to get started.” (NP 7)
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The suggestion was made that the intervention be carried out, for example, by a social worker. 
A small proportion also indicated that sometimes they would have liked to identify the problem 
and then refer to the professional who specializes in the particular problem.

“Doubt about who should conduct the intervention because medical is already done by NP, but 
psychosocial more with social work. This is how it is arranged with us.” (NP 7)

“Don’t know if the intervention is quite our thing. You feel like a dietitian sometimes, despite only 
having to give tools.” (NP 8)

DISCUSSION

In this study, we evaluated the facilitators and barriers to implementation of the ZENN-intervention 
in daily practice. Also to evaluate NPs perspective on delivering the ZENN-intervention, the 
perceived impact on patients and their self-management, materials, logistics of implementation, 
and suggestions for improvement.  Overall, the intervention was perceived as positive, mainly 
because it encourages discussion about topics related to role and emotion management in addition 
to commonly discussed medical topics, which is consistent with one of the overarching goals of 
the intervention (11). This raised awareness and gave a more comprehensive understanding of 
how the patient is doing post-transplant and where the potential problems lie. Patients were 
encouraged to pursue goals and, although these seem to be small steps, this is perceived as 
valuable by the patients.

NPs play an important role in supporting self-management in people after organ transplantation. 
The role and skills of NPs in supporting self-management are also addressed in the professional 
competency framework CanMEDS. Nevertheless, the question was raised several times by 
NPs as to whether they are the “right person” to support self-management. NPs indicated that 
they frequently had insufficient knowledge of the issues brought up by the patient. This was 
perceived as an obstacle, even though the intervention is not intended to solve problems, but to 
offer patients meta-skills to self-manage their lives. Supporting self-management, as organized 
in this intervention, seems to be less internalized in NPs professional identity, as NPs in daily 
practice are more likely to offer to solve problems rather than to stimulate patients to problem-
solve themselves. Thus, the role and self-management support tasks NPs carry out may not 
yet be sufficiently developed within current professional practice and education (20). However, 
since self-management is a critical success factor for health-related outcomes, it is important 
for professionals to work together (21). From his or her role, the NP is likely to be well placed to 
support the self-management skills through the ZENN-intervention, and from a practical point 
of view, with the right training and support, this can certainly be done in collaboration with other 
professionals. In such a case, a NP could serve as a central point of contact.
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The results show that there was a need for more training to practice the communication skills. 
Understandably, performing these new skills were sometimes perceived as difficult. A possible 
cause could be that the role of NPs is carried out differently in practice than described in the 
professional skill set. For example, research has shown that in daily practice communication 
focusses primarily on medical topics and less attention is paid to social and psychological topics 
(20). This intervention therefore represents a departure from the norm. In addition, the complexity 
of supporting self-management could also influence whether or not self-management support 
is implemented. There are several internal and external factors why self-management support is 
difficult to provide (22). These may be patient-related, personal or contextual (22). Personal factors 
that could influence the self-management support could be that NPs have different perspectives at 
an individual level when it comes to the goals of self-management support. In this study and also 
during training, insufficient attention was paid to the different perspectives. Research showed that 
four perspectives on the goal of self-management support can be distinguished, namely the coach, 
the clinician, the gate keeper and the educator (4). This means that even though supporting self-
management is an important task of the NP, there can be different perception and interpretations 
of this. As a result, there may be a discrepancy between what some patients’ needs, namely holistic 
care, and the perspective of the NP. Which can make it difficult for NPs to match the needs of the 
patient. This may not be avoidable, but it is therefore an important point of attention in education 
NPs. Within the training sessions, NPs will have to reflect reflectively on the perspective that best 
suits his or her beliefs when it comes to self-management support and dealing with it adaptively 
during training.

A  limitation of this study is the barriers that the COVID-19 period brought in terms of 
implementation. An e-learning was developed and online training was provided, but the results 
show that direct contact with peers was missed and training was insufficient. For researchers or 
clinicians developing interventions based on self-regulation, it is important to consider the needs 
of those delivering the intervention and ensure adequate training and ongoing opportunities for 
support and reflection.

Recommendations for Further Research
Although this intervention has been performed in organ transplant recipients, it is also relevant 
for people with chronic conditions. The intervention is aimed at teaching self-regulation skills 
that could be of added value for other people with chronic conditions. During the interviews, NPs 
wondered whether the attention in itself that patients received affected patients’ experience. An 
attention control group, rather than a care-as-usual control group in future studies could clarify if 
there was a difference between attention and the intervention. Another suggestion is to evaluate 
training and examine the self-management competencies of NPs. The current sample size was 
insufficient for quantitative assessment and analysis of skills. NPs indicated in the interviews 
that they needed repetition of the training, but basic skills and how they developed were not 
examined. Instruments that could be used for this purpose are the Counselling in Chronic Care 
Encounters (COUNSEL-CCE) (23) and the Self-Efficacy and Performance in Self-Management 
(SEPPS) instrument (24), instruments that can map self-management support skills of nurses and 

6



120

Chapter 6

their self-efficacy in performing the support. Quantification of skills and assessment of change 
over time can help determine the relevance of the skills of those delivering the intervention or 
the intervention itself.

Implications for policy and practice
The future of the intervention and thus of self-management support within organ transplantation 
depends on several things, according to the NPs. The desire to continue carrying out the 
intervention was mentioned, but it was often indicated that this is not feasible in current practice 
due to time and staff constraints. Still, the results show that NPs feel that the intervention adds 
value. Research has shown that there may be multiple barriers to implementation, for example staff 
level barriers, professional identity, skills, abilities and confidence (25). From a broader perspective, 
if we want to integrate self-management support into current practice then knowledge and skills 
are important, but it also demands recognizing the importance of self-management support 
and the professional role NPs have in this. The importance of self-management support may lie 
precisely in the barriers at the staff level, as it indicates the need to adequately anticipate them. 
Increasing waiting lists and limited time per patient demonstrate the need for patients to take 
control of their own health and illness, which may reduce pressure on the health care system. This 
is an important task for the educational institutions that educate nurses in training to become 
specialists. To optimize knowledge and skills, e-learning and face-to-face training could be offered 
within Master Advanced Nursing Practice curricula. In addition, it is important to train NPs when 
they are already working and to repeat this training so that NPs gain confidence in their own ability 
to carry out such interventions or programs. Another important condition is consensus on the 
roles and responsibilities of the different disciplines within the department (26). Policy makers and 
managers should be familiar with the tasks and roles according to the professional profile (27) . 
This can then ensure proper imbedding of the NP in the department, with the NP’s duties being 
appropriate to the professional profile. Currently, research shows that patients’ health conditions 
are evaluated mostly from medical standards (20).

The results showed that not all departments were equipped or colleagues insufficiently aware 
of the implementation of the intervention. Therefore, implementation plans and strategies are 
important to secure the interventions’ adoption and sustainability in standard care. A detailed 
evaluation of the plan and strategy is also essential, as we examined intervention fidelity within 
the aanZET study (28). This may create opportunities at department level for the intervention to 
become part of standard care.

Conclusion and practical implications
In conclusion, the ZENN intervention was perceived as valuable by professionals who delivered 
the intervention. The expansion of topics to include role and emotional management in addition 
to medical management was seen as major added value to the intervention with the NP gaining 
insight into how the patient is doing from a holistic perspective. The perceived gain for patients 
was mainly reached through the solution-focused approach by the NP and the acknowledgment 
of the importance of small steps. The Self-Management Web was perceived as useful and easy to 
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use. The overall ZENN-intervention was valued positively, although barriers were also reported. 
There were logistical difficulties during implementation, and in addition, it was sometimes difficult 
for NPs to put the newly learned skills into practice. Enhanced and ongoing support is needed to 
improve feasibility, alongside support at the organisational level.
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SUPPLEMENTARY FILE

Supplementary table 1 Illustrative quotations of themes

Overall thema Illustrative quote
Perceived 
impact on the 
patient

Small steps of progress The first time I thought what is this slow, what 
does this add. But patient indicated ‘I really 
got something out of this’. Baby steps are 
important for the patient.

Promotion of trust Patient had set goal, but had not achieved 
the goal, but it had not worsened either. I 
approached it positively and that gave the 
patient confidence to continue.

Intervention 
evaluation

Empowerment 
to find 
solutions

Time to engage It’s valuable because you have more time, 
and you really get to listen to what they’re 
going through. Then really intimate things 
come up.

Interview provided a 
broader understanding

Conversations were of value in that other 
topics besides medical could be discussed.

All kinds of problems are discussed. Should 
do more often, now mostly medical anyway.

Encouraged patient 
reflect on post-
transplant life
Empowered to strive 
for personal goals

The great thing about intervention though is 
that the patient has to take more of a lead to 
start solving problems themselves.

Intervention 
components

Self-management web 
is a valuable tool

Self-management web gives a broader view 
of how the patient is doing, or what concerns 
them. I found the self-management web very 
useful.

Patient-centered 
approach

Intervention is useful tool for patient-
centered or person-centered care.

Difficulty with 
communication 
strategies

It is difficult to make goals measurable and 
attach a realistic deadline to them. Good to 
strive for that, but it didn’t always work out.

Discussing motivation 
and self-confidence for 
change was difficult

Scales self-confidence and motivation I found 
a bit abstract. I am brief and patients quickly 
go along with that, making it less concrete.
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Supplementary table 1 Illustrative quotations of themes (continued)

Overall thema Illustrative quote
Self-
management 
support skills 
of nurse 
practitioners

Learning 
process

E-learning promoted 
self-confidence

E-learning was very clear and informative 
and provided confidence to participate in live 
training.

Live training was 
insufficient

One lesson insufficient to implement 
intervention in practice.

Repetition of live 
training desirable

After training you would actually want to 
continue practicing. Now it was: you have 
had training and then you can just assume 
that you do well. But you always have your 
pitfalls.

Live training role-play 
uncomfortable and 
confrontational

With live training, I have a love-hate 
relationship. It’s uncomfortable to practice 
with an actor.

Reluctance to initiate 
intervention after 
training

I didn’t feel very competent after the workout. 
I thought, how am I supposed to do this?

Deepened 
relationship 
between 
patient and NP

Bond of trust Trust relationship with patient benefits by 
taking more time and looking at problems. 
You get a better relationship with the patient

Claiming Improvement of the relationship between NP 
and patient, but they also expect more from 
you. In the beginning I was always called 
when there was something wrong.

Future 
implementation

Impending factors for 
implementing

Troublesome that patient is seen alternately 
by the NP and nephrologist. As a result. I 
do not see a patient for two months, which 
makes this intervention difficult to carry out.

Insufficient 
opportunities for 
self-management in 
current practice

In the ideal situation, offer everyone the 
intervention once by default and then see 
how many steps are completed. In current 
practice there is already too little time and 
staff.

Responsibility 
to support self-
management

Doubt as whether 
this matches job 
description

Doubt about who should conduct the 
intervention because medical is already done 
by NP, but psychosocial more with social 
work. This is how it is arranged with us.

Problems caused by 
medical issues

I had two patients who wanted something 
to change but could not [achieve this] due 
to underlying medical problems. [It was] 
therefore difficult to get started.
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GENERAL DISCUSSION

In recent years, there has been a growing body of research highlighting the importance of self-
management support for patients before and after solid organ transplantation (1). Nevertheless, 
patients often find self-management challenging (2), and providing self-management support 
proves difficult in practice for healthcare professionals (3), as it requires them to have specific 
communication skills. Additionally, it is important that the right conditions are created at the 
professional and organizational level to embed support programs into standard care (4). In the 
previous chapters, patient self-management and self-management support strategies were 
examined. In this chapter, I will reflect on the content of this thesis related to the established 
objectives and provide implications for further research and practice. This thesis had four main 
aims. The first aim was to develop and test the psychometric properties of a self-management 
competencies instrument for use in research and clinical practice. The second aim was to gain 
insight into strategies to improve medication adherence. The third aim was to implement and 
evaluate the ZENN intervention in a randomized controlled trial. The fourth aim was to gain insight 
into the facilitators and barriers for implementation of the intervention in practice.

Measuring self-regulation as an important factor of self-management
Chapter 2 shows the results of the development and testing of measurement properties of a self-
management competencies instrument for use in research and practice (5). This study resulted 
in a valid and reliable self-report 21-item tool, namely the Self-regulation Skills instrument in 
Transplantation (SSiT). The SSiT consisting of two scales, namely ‘Successes’ and ‘Setbacks’. 
The Successes scale incorporates items focusing on goal achievement, intrinsic motivation for 
initiating a plan to achieve personal goals, and self-efficacy. The Setbacks scale incorporates items 
about difficulties in the process of goal setting, initiating a plan to reach the goal, and dealing with 
setbacks. The instrument was used for the first time in clinical research in Chapter 5. The value 
of the instrument is that it incorporates essential self-regulation skills more comprehensively 
than existing tools, enabling the provision of targeted self-management support based on the 
outcomes. Interventions that allow for differentiation between individuals have been shown to 
better address personal needs (2). When an intervention reveals both the patient’s strengths 
and potential pitfalls, additional attention can be directed towards these areas. For example, if a 
patient indicates a tendency to abandon their efforts toward a goal, this issue can be specifically 
addressed. The professional providing self-management support can then collaborate with 
the patient to explore what is needed to prevent giving up and maintain progress. By tailoring 
the intervention in this way, it may better align with the patient’s unique needs and potentially 
contribute to the successful achievement of their goals.

For now the question remains whether further refinement of the instrument is required for future 
use in clinical practice. After item reduction, a shorter questionnaire could contribute to a lower 
questionnaire burden and perhaps to a higher response rate (6). Additionally, a critical evaluation 
of the instructions provided to patients for reliably completing the instrument is recommended. 
In one of the final stages of testing the measurement properties, patients mentioned that they 
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would have appreciated examples of individual goals in the instructions, to better understand the 
purpose of the instrument. This may be particularly important, as the concept of self-regulation 
and goal pursuit can be perceived as abstract. Clear and understandable instructions can motivate 
patients to complete the questionnaire and limit perceived questionnaire burden (6). Therefore, an 
adjustment was made, but no further evaluation was conducted to assess its impact. Individuals 
with low literacy and / or limited health literacy may struggle to complete this instrument, as 
text-oriented questionnaires are difficult to comprehend for those with limited literacy (7). This is 
unfortunate because the content of the instrument is very relevant for these individuals, as it is 
known that self-management is often more difficult within this group (8, 9). During the development 
and testing process, the various steps included checking with patients to see if items were 
understandable. The feedback led to modifications. However, possibly insufficient attention was 
paid to an overall check on the language level, as we know that patient information often exceed 
the recommended language level (10). In addition, the potential for simplifying the instrument was 
not explored. This could have included a clear structure, a maximum of three answer options (11) 
and spoken and visual explanations using examples.

Medication adherence
Two options to enhance medication adherence have been explored in this thesis. Chapter 3 
examined therapy-related factors, specifically reducing the complexity of the medication regimen, 
while Chapter 5 focused on patient-related factors, namely patients’ attitudes, beliefs, and 
expectations regarding medication adherence (12).

Chapter 3 describes the intervention in which kidney transplant patients received a simplification 
of the immunosuppressive medication. Findings demonstrated that patients on Tacrolimus 
monotherapy (TACmono) were more adherent to their immunosuppressive medication than 
patients who continued with combined Tacrolimus and Mycophenolate mofetil (TAC/MMF) 
therapy. This study showed that reducing pill burden could be a strategy to promote medication 
adherence. However, not all patients are eligible for a simplified medication regimen, as this 
decision depends on clinical factors and requires the nephrologist’s assessment of whether a 
reduction in medication is medically justified. Therefore, more strategies are needed, for example 
interventions focusing on medication reminders, remote monitoring or health behavior promotion 
techniques (13, 14).

 The study that focused on patient-related factors, based on a theoretical model for behavior 
change, was the aanZET study, as described in Chapter 5. The results of this study showed that 
there was no significant difference in medication adherence between the group of solid organ 
transplant patients who participated in the ZENN intervention (15) and the group who did not. 
The ZENN-intervention aimed at promoting self-management more generally compared to the 
medication simplification strategy in Chapter 3. Within the ZENN-intervention, medication 
was just one of 14 life areas that could be addressed, allowing patients to choose their own 
area of focus. In other words, not all patients set adherence-related goals. From the patient’s 
perspective, this approach is valuable, as it allows individuals to address their own priorities for 

7
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behavior change. From the healthcare professional’s perspective, however, this may be seen as 
a flaw, since medication adherence is crucial for a well-functioning organ. Nevertheless, self-
management skills learned through addressing personally relevant issues can later be applied to 
improve medication adherence. Consequently, the aanZET study showed no effect on medication 
adherence, as opposed to the pilot study of the ZENN-intervention (16) in which there was an 
indication of improved medication adherence. This may be explained by the fact that behavior 
change requires time, sustained commitment, and does not always lead to observable outcomes 
in the short term. The findings of the pilot study may be attributable to a slightly increased risk for 
type I error due to low number of participants and the fact that it was an exploratory study rather 
that hypothesis testing (17). An intervention specifically focusing on medication adherence and 
therapy-related factors can produce immediate effects, while an intervention targeting patient-
related factors through behavioral change may lead to longer-term improvements in medication 
adherence. However, further research is needed to investigate this claim.

Literacy is not only important for the ability to complete questionnaires and for understanding 
instructions for medication use, but also for the ability to participate in interventions. Given that the 
causes of medication non-adherence can be multifaceted, it is important to determine whether low 
literacy is a contributing factor before selecting the most appropriate intervention (18). Thirty-five 
percent of the Dutch population has low health literacy skills and is therefore prone to medication 
errors, such as taking the wrong dose (9, 19-21). In addition, it also appears that self-management 
is more difficult for this group (8, 9). Many people are ashamed of their low literacy and will not 
always bring it up in the consultation room (22). During the aanZET study described in Chapter 
5, the impact of (health) literacy was not investigated. While the Self-Management Web may be 
appropriate for many patients, as it is a visual communication tool that can be used for people 
who have more difficulty reading, it may not be understandable or accessible for all. Similarly, the 
interview study, as described in Chapter 6, nurse practitioners (NPs) who delivered the intervention 
reported that the scoring of motivation and self-efficacy via an visual analog scale was perceived by 
patients as ‘abstract’. Further research is recommended to explore the usability of the intervention 
elements for patients with low literacy and/or limited health literacy. In addition, research should 
explore how NPs can identify these individuals and tailor their support accordingly.

Added value of self-management support in solid organ transplantation
The aanZET study, as described in Chapter 5 revealed that patients in the intervention group had 
lower scores on self-management skills on the ‘skill and technique acquisition scale’ at baseline (T0) 
than those in the control group. This could suggest that patients with lower scores may be more 
inclined to participate in a self-management intervention. Therefore it is important to identify which 
patients benefit most from additional self-management support and who do not need it. A stepped 
care approach could help to determine for which patient the intervention might be of value, with 
the least intensive mode offered first (23). From an organizational standpoint, this stepped care 
approach may offer additional advantages, especially in the context of current staffing shortages. In 
the case of the ZENN-intervention, this can be implemented by initially offering the Self-Management 
Web to all patients and for the self-management goal they would like to be supported. This was also 



131

General discussion

suggested during the interviews (Chapter 6) where NPs indicated that this stepped care approach 
might be a useful option within the limited time they have during a consultation. When the patient 
has a self-management goal and is motivated to participate in the intervention, the NP and patient 
can decide to initiate the intervention. In this way, the intervention can be meaningfully integrated 
into clinical practice and time is assigned to those who need the support.

 Barriers and facilitators of self-management support
During the qualitative study with NPs, the barriers and facilitators to implementing the ZENN-
intervention were examined. The results as described in Chapter 6 show that there were several 
facilitators and barriers on multiple levels, namely patient level, interpersonal level (relationship 
between patient and NP), NP level and organizational level.

Using a methodological framework can help understand these barriers and facilitators and 
highlight ways to improve implementation of the intervention in the future. Figure 1 uses the 
Implementation Reseach Logic Model (IRLM) to illustrate the strengths and weaknesses of 
the aanZET study’s design and implementation (24). The color green, in figure 1, indicates the 
determinants and implementation strategies that were used effectively. The color orange indicates 
that attention was paid, but improvement is needed. The color red indicates determinants and 
implementation strategies not considered but in hindsight relevant . The color black indicates the 
COVID-19 pandemic being an unanticipated event.

At the patient level, figure 1 highlights that patients’ needs and their motivation to participate 
in the intervention were not assessed prior to the intervention, and no pre-selection of patients 
was conducted. Based on the COM-B model there are three essential conditions for behavioral 
change, namely capability (physical and/ or psychological), opportunity (social and/ or physical) 
and motivation (reflective an/or automatic) (25). In the aanZET study and within the intervention, 
sufficient attention was given to the factors of opportunity and capability. However, inadequate 
emphasis was placed on motivation, as it was assumed that anyone who enrolled in the 
intervention had both the need and motivation to participate. It became evident, however, that 
some individuals either did not perceive any self-management goals and were less motivated 
to participate in the intervention. This led to dropout during the implementation phase, with 
time being invested by the NPs without contributing to the potential improvement of patients’ 
self-management skills.. Notably, the study’s inclusion process did assess these conditions and 
therefore further research is needed to address this issue.

At the interpersonal level, Figure 1 illustrates that the added value of the intervention was 
reflected in NPs reporting an overall improvement in the patient - NP relationship and more in-
depth discussions of various topics. Moreover, research indicates that patients value the care 
provided by NPs, particularly due to their holistic approach (26, 27). The intervention appears to be 
a meaningful addition to this type of care. This is particularly valuable, as research has shown that 
strong interpersonal relationships and mutual trust are associated with better clinical outcomes 
and higher patient satisfaction with care (28, 29).

7
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On NP level, figure 1 shows that the mode of implementation of a self-management intervention 
depends on NPs motivation and self-efficacy. Even though NPs are the designated professionals 
to carry out self-management support (30), in current professional practice self-management 
support is often inconsistently integrated (31). Research has shown that several factors can impede 
self-management support in current practices. Both the lack of time (opportunity) and low self-
efficacy (capability and motivation) can be important (25, 27, 31). Another important factor that can 
influence self-management support is professional accountability (motivation) (31). The results, 
as outlined in Chapter 6, reveal that some NPs question whether the intervention aligns with 
their job description, suggesting that other disciplines such as psychologist, dietitian or social 
worker might be better suited for this role. A possible reason for this is that NPs felt they needed 
a deep understanding of patients’ self-management goals in order to effectively address them 
through offering solutions. However, a deep understanding of patients’ self-management goals is 
not the purpose of the intervention. Rather, the intervention is designed to empower patients to 
actively engage with their own personal goals. The role of the NP is to provide tools and guidance 
to facilitate this process. This approach may not align with the self-management support style of 
NPs, which can vary between coach, clinician, gate keeper or educator (32). While the intervention 
and its training have rightly focused on a patient-centered approach, future development could be 
further strengthened by acknowledging the diversity in self-management support styles among 
NPs, as shown in figure 1. Recognizing that NPs themselves undergo a process of behavioral 
change when adopting new approaches to self-management support - and that this requires 
time, motivation, and self-efficacy (25) - could enhance both the design and implementation of 
the intervention.

The remaining question is whether other disciplines could also deliver the intervention, as 
suggested by the NPs. It is important to consider both the specific tasks of the professional involved 
and their position within the patient’s care pathway. NPs are particularly well-suited to support 
self-management through an intervention, not only because it aligns with their professional profile, 
but also because they often act as coordinating care providers, alongside the medical specialist. 
This allows the intervention to be fully integrated into consultations with patients with whom they 
have an established relationship. This does not mean that other professionals, for example social 
workers or psychologist, would be unsuitable to deliver (elements of the) intervention. However, 
in such cases, they may become involved at a later stage within the stepped-care approach, at 
which point they could implement specific elements of the intervention, as their consultations 
are often initiated on an as-needed basis.

Figure 1 illustrates the importance of sustained organization engagement in self-management 
support interventions. Although departments were initially involved and received regular updates 
via an online newsletter, future efforts may benefit from a stronger organizational commitment to 
promote sustained participation. The aanZET study (Chapter 5 and 6) revealed that integrating 
the intervention into standard care proved challenging. For improved implementation in the future, 
key elements could include effective communication with stakeholders, as well as understanding 
the organizational perspective on role identity of the NP in supporting self-management (33). A 
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facilitating factor at the organizational level was the flexibility of the intervention, allowing it to 
be adapted as needed. Departments had the autonomy to decide how the intervention would 
be implemented, such as integrating into routine consultations or scheduling it separately. This 
adaptability is of significant added value, as it allows the intervention to align with the unique 
logistical processes and needs of each department. The intervention is not a fixed protocol and 
can therefore be implemented in various ways without necessarily compromising its potential 
long-term impact on self-management skills. Another important facilitating determinant was the 
brief approach deemed necessary for implementation for implementation in clinical practice. 
While some time investment per patient was necessary, meaningful self-management support 
could be delivered within a relatively short timeframe. Both patients and NPs gained valuable 
insights into the patient’s current status, identified patient personal self-management goals for 
addressing the issue, and explored appropriate strategies to achieve these goals.

During the implementation of the aanZET study, the COVID-19 pandemic was a barrier on national 
level, requiring adaptations to the implementation strategies, see figure 1. The most significant 
adaptation was the intervention’s communication skills training for NPs was delivered online, 
rather than in person, which may have impacted the effectiveness of the training. In addition, the 
aftermath of the pandemic affected the availability of the NPs. This may have contributed to a 
lower number of patients being recruited for the study or ability to carry out intervention sessions.

7
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C ontinuous education
Education for NPs is necessary to support self-management. This includes, for example, adopting 
a solution-focused approach rather than a problem-focused approach. Based on the theoretical 
background as described in Chapter 4, a training was developed with an e-learning focusing on 
knowledge provision and a live training with a training actor focusing on communication skills in 
practice. Chapter 6 shows the results regarding the experiences with the training and the use of 
the skills learned in practice. The results showed that there was a need for repetition of the training, 
peer sessions and intervision, because the one-time practice skills training did not sufficiently 
ensure that the NPs were confident about implementing the intervention. Therefore, ongoing 
training is important to support behaviour change required by NP and should be repeated in the 
future when this intervention is implemented in other settings. 

C ontinuous training is not only essential for the implementation of this intervention, but should 
also be embedded in broader educational programs, as analyses indicate that healthcare demand 
in the Netherlands is increasing, along with rising healthcare costs (34). Zorginstituut Nederland 
and the Nederlandse Zorgautoriteit (NZa) see it as their mission to spend the available money 
on meaningful care (35). Meaningful care refers to care that enhances individuals’ quality of life 
and daily functioning (35). In practice this means that prevention, patient activation, support 
for self-management, and effective communication are essential components in order to 
keep the healthcare affordable (36, 37). Therefore, it is essential for educational institutions 
to dedicate sufficient attention to teaching both the theoretical foundation and the practical 
skills necessary for effective self-management support. The current focus in the Dutch Nurse 
Practitioner curriculum is on theory and practice of medical diagnostics and treatment and to a 
lesser extent on self-management (38). Chapter 6 and previous research indicate that NPs often 
regard providing advice as the most important component of self-management support (39). 
While offering advice is undoubtedly important for helping patients to manage their lives after 
transplantation, the other components of the five A’s model (40), namely assess, agree, assist 
and arrange are equally essential for supporting self-management. The Self-regulation theory 
(41), along with evidence-based techniques such as Motivational interviewing (42) and Solution-
Focused Brief Therapy (43), can serve as a theoretical foundation for training of future NPs. By 
mastering the knowledge and skills related to this, it is likely that NPs will find it easier to apply 
self-management support to promote patients’ self-management skills (44).

Recommendations for further research
•	 Further research is needed to determine if further refinement improves the efficacy for the 

SSiT. The SSiT is an instrument that could be used for all solid organ transplant patients, but 
in its current form it may be less useful for people with low-literacy skills or people who are 
insufficiently fluent in the Dutch language. Revision of the instructions and answer options 
using peer feedback from people with low-literacy skills or who are insufficiently fluent in 
the Dutch language could help.

7
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•	 To enhance medication adherence in both the short and long term, it is recommended that 
further research be conducted to systematically review existing interventions and to identify 
the range of factors that contribute to non-adherence.

•	 Given the multifactorial nature of adherence behavior, it is unlikely that targeting a single 
determinant of medication adherence will be sufficient. A more comprehensive approach, 
involving the development and evaluation of multifaceted interventions, may prove to be 
more effective and better aligned with the needs of both healthcare professionals and 
patients.

•	 Extra attention is required for patients with low health literacy to ensure that self-
management support meets their needs and goals. It is recommended to explore the 
usability of the intervention elements for these group of patients. In addition, research 
should explore how NPs can identify these individuals and tailor their support accordingly.

•	 It is important that further research evaluates the effectiveness of the ZENN-intervention 
in situations where patients are selected based on both having a self-management goal 
and being motivated to participate. In this way, its effectiveness can be assessed more 
realistically. Once effectiveness has been established within this selected population, it is 
recommended that subsequent research focus on evaluating the cost-effectiveness of the 
intervention. This will help determine whether the intervention constitutes a justified use 
of health care resources.

Recommendations for clinical practice
•	 Nurse practitioners should support self-management through a stepped care approach. 

During an initial and least intensive step, it is possible to identify whether self-management 
challenges and goals are present and whether a person is motivated participate in the 
intervention. In this way, a pre-selection can be made whether further and more intensive 
intervention is necessary or desired. This prevents unnecessary use of resources on those 
who do not need the intervention and effective allocation of resources to those who do.

•	 Before implementing self-management support interventions, use of an implementation 
model such as the Implementation Research Logic Model (24) is recommended. The model 
offers structure and can increase reproducibility. In addition, it can identify possible barriers 
and facilitators in advance.

•	 If self-management support interventions, like the ZENN-intervention, are implemented in 
clinical practice, repeated training, peer sessions and intervision for those delivering the 
intervention is recommended, to increase NPs motivation, commitment and self-efficacy 
and to reduce barriers to implementation.

•	 It is essential for organizations to establish a clear policy outlining how self-management 
support is integrated into the role of the NPs. This can strengthen professional responsibility 
and accountability and promote consistency in care delivery.

•	 NP training programs may benefit from placing emphasis on both the theoretical 
underpinnings of self-management and the communication skills needed to support it 
effectively. Educational institutions could consider reviewing their curricula to ensure these 
components are sufficiently integrated.
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SUMMARY

Organ transplantation is the preferred treatment for patients with end-stage organ failure. Graft 
survival and overall survival rates have significantly improved in the past decades. However, it is 
well recognized that patients face various challenges, including consistent medication adherence 
to prevent rejection, dietary restrictions, and psychosocial consequences. Not all patients are 
able to adequately manage these challenges, which can negatively affect their quality of life. This 
calls for the attention of both healthcare providers and patients regarding how to cope with life 
after transplantation, as quality of life is an important indicator of the relative success of an organ 
transplant. This requires optimal self-management competencies, which refer to ‘the individual’s 
ability to manage the symptoms, treatment, physical and psychosocial consequences, and lifestyle 
changes inherent in living with a chronic condition’ (1).

In Chapter 1, I provide a theoretical introduction to the topics that are further elaborated upon 
in the subsequent chapters of this thesis. I begin by outlining the potential problems patients 
may encounter following transplantation, distinguishing between the different domains of self-
management: medical management, emotional management, and role management. In addition, 
the critical role of nurse practitioners in supporting self-management is described, as well as 
the specific competencies they require to do so effectively. In this context, I introduce the 5A 
model, along with the necessary communication skills. In the third paragraph, I emphasize the 
importance of measuring patients’ self-management abilities through self-regulation skills. Self-
regulation refers to modifying responses (thoughts, emotions, or behaviors) by setting goals and 
subsequently adjusting responses to align with these goals. According to self-regulation theory, 
this process comprises three phases: the selection and establishment of goals; the active pursuit 
of these goals; and goal attainment and maintenance, or if necessary, goal disengagement. Finally, 
I introduce self-management interventions alongside the challenges associated with various 
existing interventional approaches and methods for testing effectiveness. Most interventions tend 
to focus on medical management, while emotional and role management receive less attention 
despite this having been highlighted as an unmet need of recipients. Subsequently, the ZENN 
intervention is introduced, noting that its effectiveness has yet to be demonstrated through a 
randomized controlled trial. I conclude by presenting the four overarching aims that form the 
foundation of this thesis. The first aim was to develop and test psychometric properties of a 
self-management competencies instrument for use in clinical practice and in research to assess 
effectiveness of self-management support interventions. The second aim was to gain insight into 
strategies to improve medication adherence. The third aim was to implement and evaluate the 
ZENN intervention in a randomized controlled trial. The fourth aim was to gain insight into the 
facilitating and impeding factors for implementation of the intervention in practice.

In Chapter 2, we describe the development and psychometric properties of a self-management 
instrument that incorporates self-regulation skills in the context of organ transplantation. The 
motivation for this was the lack of instruments that provide insight into self-regulation skills, 
which are a crucial component of self-management. The development process began with 
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the identification of key concepts from social-cognitive models, namely: problem recognition, 
attitude, self-efficacy, motivation, social support, goal setting, goal-directed behavior, skills, 
and goal appraisal. Subsequently, we generated items to represent these concepts. The validity 
and reliability of the instrument were evaluated in accordance with the COSMIN guidelines. This 
involved assessing face and content validity through patient evaluation, the Three-Step Test 
Interview, and expert assessment using the Content Validity Index. Structural validity and reliability 
were examined using exploratory factor analysis and Cronbach’s alpha. Construct validity was 
tested by comparing subscales with the Health Education Impact Questionnaire (heiQ). The final 
instrument consists of 21 items, divided across two scales: ‘Setbacks’ and ‘Successes’. The items 
in the Setbacks scale measure setbacks with the process of goal setting, initiating a plan to reach 
the goal, and dealing with setbacks. The items in the Successes scale measure successes in the 
process of goal setting, intrinsic motivation for initiating the plan, and self-efficacy. In clinical 
practice, the instrument offers both patients and healthcare providers insight into how individuals 
cope with both setbacks and successes in the domain of self-regulation skills, and can serve as a 
practical tool for providing tailored self-management support.

In Chapter 3, we present the results of a study on the psychosocial and behavioural effects of 
weaning immunosuppressive medication from dual therapy to monotherapy. This was a secondary 
analysis within a randomized clinical trial that investigated medical outcomes in immunologically 
low-risk kidney transplant patients who switched from twice-daily to once-daily medication. We 
investigated how this change affected medication adherence, fear of rejection, satisfaction with 
medication burden, and perceived side effects. Included patients were switched on day 7 post-
transplantation from twice-daily Prograf to once-daily Advagraf, both formulations of tacrolimus 
(TAC). After six months, patients were randomized into either a control group (n = 41), continuing dual 
therapy with TAC and mycophenolate mofetil (MMF), or an intervention group (n = 38), in which MMF 
was halved at six months and discontinued at nine months. The results showed that the switch to 
monotherapy improved medication adherence and had no impact on fear of rejection. Furthermore, 
patients receiving monotherapy were more satisfied with the amount of medication compared 
to those receiving dual therapy. In clinical practice, these findings suggest that transitioning to 
monotherapy may be a strategy to enhance adherence, provided that it is deemed medically safe.

Optimal self-management skills are crucial after transplantation, yet few theory-based interventions 
are available for post-transplant patients. To address this gap, the ZENN intervention, which is 
grounded in theoretical frameworks, was previously developed and tested in a pilot study which 
demonstrated feasibility in clinical practice and that both patients and professionals found the 
intervention of value. In Chapter 4, we outline the study protocol of a stepped-wedge randomized 
controlled trial (RCT), the aanZET study. The primary aim was to evaluate the effectiveness of the 
ZENN-intervention in heart, kidney, liver, and lung transplant recipients compared to standard 
care. A secondary aim was to assess the self-management support skills of the nurse practitioners 
delivering the intervention. In this multicenter study, all participating departments began with 
a control phase, and were subsequently randomly assigned to a start date for the intervention 
phase, one month apart. Prior to the intervention phase, nurse practitioners received training in the 
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theoretical foundations and practical skills necessary for delivering the intervention. Patients in the 
control phase received standard care and completed questionnaires at three time points, namely at 
baseline (T0), six months (T1), and twelve months (T2), covering topics about self-management, self-
regulation, quality of life, and medication adherence. During the intervention phase, patients received 
both standard care and the ZENN intervention, and completed the same set of questionnaires. 
To evaluate the outcomes related to nurse practitioners, protocol stipulated that they would 
complete questionnaires before and after delivering the intervention to measure changes in their 
self-management support skills. Additionally, after the intervention period, they would participate 
in interviews to explore perceived barriers to implementation and delivery, areas for improvement, 
and suggestions for the further development and integration of the intervention into clinical practice.

In Chapter 5, we present the patient-related outcomes of the aanZET study, namely self-
management skills, self-regulation skills, quality of life, medication adherence, and patient 
experience with the nurse practitioner’s care. In addition, intervention fidelity was assessed 
whereby nurse practitioners indicated the extent to which they were able to adhere to the various 
aspects of the intervention protocol. Due to the COVID-19 pandemic, the study commenced later 
than initially planned and was conducted between September 2020 and May 2022. The results 
showed no significant effect of the intervention at T1 between the control (n = 98) and intervention 
(n = 65) groups. However, secondary analyses revealed baseline differences between the groups 
in self-management skills, with the intervention group scoring significantly lower than the control 
group. Moreover, a significant improvement in self-management skills was observed within the 
intervention group over time. These findings suggest that the intervention may be particularly 
beneficial for a subgroup of transplant recipients with lower self-management skills early after 
transplantation. Further research is needed to explore this possibility.

In Chapter 6, we present the qualitative findings of an evaluation among nurse practitioners 
involved in delivering the intervention in the aanZET study. The study examined experiences 
of intervention delivery, their experiences with the materials used, the logistical aspects of 
implementation, areas for improvement, and the barriers and facilitators to the implementation 
process. In total, ten interviews were conducted across five university medical centers. Interview 
transcripts were analyzed using an inductive thematic analysis. The results indicate that the 
intervention was generally perceived positively, mainly because it expanded topics discussed 
post-transplantation to include role and emotion management in addition to commonly discussed 
topics in medical management. Nurse practitioners reported that the perceived impact on patients 
was positive, as the intervention appeared to contribute to mutual trust between caregiver and 
patient, and supported small steps toward the achievement of patients’ personal goals. Barriers to 
implementation included insufficient communication skills and a lack of awareness and support 
from colleagues and management. Based on these findings, we made recommendations to 
support the future implementation of self-management interventions in clinical practice. These 
included the development and reinforcement of nurse practitioners’ communication skills through 
repeated training. In addition, we recommended the structural integration of such interventions 
within standard protocols and organizational systems.
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The general discussion described in Chapter 7 provides a comprehensive reflection on all studies 
conducted as part of this thesis. Additionally, I made recommendations for future research and 
clinical practice. The recommendations for further research are firstly that the Self-Management 
Skills in Transplantation (SSiT) instruments instructions should be revised and that the response 
categories be critically evaluated to enhance its accessibility for individuals with low (health) 
literacy and those with insufficient command of the Dutch language. Secondly, I recommend 
conducting further research to systematically review existing interventions aimed at promoting 
medication adherence and to identify the range of factors that contribute to non-adherence, in 
order to enhance adherence in both the short and long term. The third recommendation is to 
perform research into a patient centered approach to support medication adherence, considering 
both patient-related factors (such as individual needs, goals, and literacy) and therapy-related 
factors (such as tapering immunosuppressive medication when medically appropriate). This 
might be more sufficient than targeting a single determinant of medication adherence, as 
medication adherence is multifactorial. The fourth recommendation is that attention must be 
given to transplant recipients with low health literacy to ensure that interventions are aligned 
with their needs, goals and level of understanding. It should be assessed whether the current 
ZENN-intervention sufficiently meets the needs of this subgroup, or whether adjustments to the 
intervention are necessary.

The recommendations for clinical practice are firstly that a stepped-care approach may be an 
effective strategy for providing self-management support. This approach begins with the least 
intensive level of support to assess patient needs, determining whether further intervention is 
required. This approach helps prevent overtreatment in patients who do not require additional 
support and ensures efficient use of healthcare resources for those who do need support. The 
second recommendation is to use an implementation model to facilitate the successful integration 
of self-management interventions. A model offers structure and can increase reproducibility. In 
addition, it can identify possible barriers and facilitators in advance. Thirdly, I recommend providing 
repeated training for those delivering self-management support interventions, to increase nurse 
practitioners’ motivation, commitment and self-efficacy and to reduce barriers to implementation. 
As a fourth recommendation, I suggest that organizations create a clear policy that shows how 
self-management support is part of the nurse practitioner’s role. This can help strengthen their 
sense of responsibility, increase accountability, and make care more consistent. The fifth and final 
recommendation is that nurse practitioner training programs may benefit from placing emphasis 
on both the theoretical underpinnings of self-management and the communication skills needed 
to support it effectively. Educational institutions could consider reviewing their curricula to ensure 
these components are sufficiently integrated.
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SAMENVATTING

Orgaantransplantatie is de voorkeursbehandeling voor patiënten met eindstadium orgaanfalen. 
De transplantaatoverleving en de algehele overlevingskansen zijn de afgelopen decennia sterk 
verbeterd. Wel weten we dat patiënten verschillende uitdagingen ervaren, zoals bijvoorbeeld 
de consequente medicatie inname om afstoting te voorkomen, maar ook dieetrestricties en 
psychosociale gevolgen. Niet alle patiënten zijn in staat om om te gaan met deze uitdagingen, 
wat een negatieve impact kan hebben op de kwaliteit van leven. Dit vereist aandacht van zowel 
de zorgverlener als de patiënt, aangezien de kwaliteit van leven een waardevolle indicator 
is voor het relatieve succes van een orgaantransplantatie. Hierbij gaat het om optimale 
zelfmanagementcompetenties, wat verwijst naar “het vermogen van het individu om de 
symptomen, behandeling, fysieke en psychosociale gevolgen en levensstijlaanpassingen die 
inherent zijn aan een chronische aandoening te beheren “ (1).

In Hoofdstuk 1 geef ik een theoretische introductie in de onderwerpen die in de overige 
hoofdstukken van dit proefschrift staan uitgewerkt. Allereerst licht ik toe tegen welke problemen 
patiënten kunnen aanlopen na een transplantatie, waarbij ik onderscheid maak tussen de 
verschillende zelfmanagement domeinen, namelijk medisch management, emotioneel 
management en rolmanagement. Vervolgens ga ik in op de belangrijke rol die verpleegkundig 
specialisten spelen bij het ondersteunen van zelfmanagement, en bespreek ik de vaardigheden 
die zijn nodig hebben om dit effectief te kunnen doen. In dit kader wordt het vijf-A model 
geïntroduceerd en de communicatieve vaardigheden die nodig zijn. In de derde paragraaf besteed 
ik aandacht aan het belang van het meten van zelfmanagementvaardigheden van patiënten door 
middel van zelfregulatievaardigheden. Zelfregulatie verwijst naar het veranderen van response 
(gedachten, gevoelens of gedrag) door het stellen van doelen en vervolgens het bijsturen van 
response in de voorgenomen richting om de gestelde doelen te kunnen bereiken. Volgens de 
zelfregulatietheorie bestaat dit uit drie fasen, namelijk de selectie en vaststelling van doelen, 
het actief nastreven van het doel, en het bereiken en behouden van het doel, of indien nodig het 
loslaten van het doel. In het laatste onderdeel van het eerste hoofdstuk ga ik in op het belang van 
zelfmanagement interventies en de uitdagingen die er bestaan bij de verschillende interventies. 
Veelal gaan interventies in op het medisch management en blijft het emotioneel en rolmanagement 
onderbelicht, ondanks dat onderzoek laat zien dat hier vanuit patiëntperspectief een duidelijke 
behoefte aan bestaat. Aansluitend wordt de ZENN-interventie geïntroduceerd, en het feit dat de 
effectiviteit van de interventie nog niet is aangetoond door middel van een gerandomiseerde 
studie. In dit hoofdstuk eindig ik met de vier doelen die de basis vormen van dit proefschrift. 
Het eerste doel was het ontwikkelen en testen van de psychometrische eigenschappen van een 
instrument voor zelfmanagementcompetenties, bedoeld voor praktisch gebruik en onderzoek naar 
de effectiviteit van zelfmanagement ondersteunende interventies. Het tweede doel was inzicht 
verkrijgen in strategieën om medicatietrouw te verbeteren. Het derde doel was de implementatie 
en evaluatie van de ZENN-interventie in een gerandomiseerde gecontroleerde studie. Het vierde 
doel was inzicht krijgen in de bevorderende en belemmerende factoren voor de implementatie 
van de interventie in de praktijk.
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In Hoofdstuk 2 beschrijven we de ontwikkeling en psychometrische eigenschappen van 
een zelfmanagement instrument dat zelfregulatievaardigheden omvat in de context van een 
orgaantransplantatie. De aanleiding hiervoor was het beperkte aantal instrumenten dat inzicht 
biedt in deze vaardigheden, die een belangrijk onderdeel vormen van zelfmanagement. De 
ontwikkeling werd gestart met het identificeren van concepten uit sociaal-cognitieve modellen, 
namelijk probleemherkenning, houding, zelfeffectiviteit, motivatie, sociale steun, doelen 
stellen, doelgericht handelen, vaardigheden en doelbeleving. Op basis van deze concepten zijn 
vervolgens items ontwikkeld. De validiteit en betrouwbaarheid werden geëvalueerd op basis 
van de COSMIN-richtlijnen. Dit hield in dat face- en inhoudsvaliditeit werden beoordeeld door 
middel van patiëntbeoordeling, de Three-Step Test-Interview en expertbeoordeling met behulp 
van de Content Validity Index. Structurele validiteit en betrouwbaarheid werden onderzocht met 
exploratieve factoranalyse en Cronbach’s alfa. Constructvaliditeit werd onderzocht door sub 
schalen te vergelijken met de Health Education Impact Questionnaire (heiQ). Dit resulteerde in een 
instrument bestaande uit 21 items, die verdeeld zijn over twee schalen: ‘Setbacks’ en ‘Successes’. 
De items binnen de schaal Setbacks meten hoe een persoon omgaat met tegenslagen in het 
proces van doelen stellen, het initiëren van een plan om een doel te bereiken en het omgaan met 
tegenslag in dit proces. De items binnen de schaal Successes meten successen in het proces van 
doelen stellen, intrinsieke motivatie voor het initiëren van het plan en zelfeffectiviteit. Voor de 
klinische praktijk biedt het zowel patiënten als zorgverleners inzicht in de manier waarop wordt 
omgegaan met tegenslagen en successen op het gebied van zelfregulatievaardigheden. Daarnaast 
kan het een hulpmiddel zijn voor zelfmanagementondersteuning op maat.

In Hoofdstuk 3 beschrijven we de resultaten van een studie naar de psychosociale en 
gedragsmatige effecten van het afbouwen van immunosuppressieve medicatie, van duale therapie 
naar monotherapie. De studie betrof een secundaire analyse binnen een gerandomiseerde studie 
waarbij medische uitkomsten werden geëvalueerd bij immunologisch laagrisico niertransplantatie 
patiënten die werden overgezet van twee keer daags medicatie naar eenmaal daags medicatie. We 
hebben onderzocht wat dit voor effect had op medicatietrouw, angst voor afstoting, tevredenheid 
met de hoeveelheid medicatie en de ervaren bijwerkingen. De geïncludeerde patiënten werden 
op dag 7 na transplantatie overgezet van Prograf tweemaal daags, naar Avagraf eenmaal daags, 
waarbij beide medicamenten vallen onder Tacrolimus (TAC). Vervolgens werden patiënten na zes 
maanden gerandomiseerd naar een controle groep (n = 41), waarbij tweemaal daags medicatie 
moesten slikken, namelijk Tacrolimus (TAC) en Mycofenolaat mofetil (MMF) of de interventiegroep 
(n = 38) waarin MMF bij zes maanden werd gehalveerd en bij negen maanden werd stopgezet. De 
resultaten hebben laten zien dat de overstap monotherapie de medicatietrouw verbeterde en 
geen effect had op angst voor afstoting. Daarnaast waren patiënten die monotherapie kregen 
meer tevreden met de hoeveelheid medicatie dan patiënten die duale therapie hadden. Voor de 
klinische praktijk suggereert dit dat de overstap naar monotherapie een mogelijk strategie is om 
therapietrouw te verbeteren, mits dit medisch gezien als veilig wordt beschouwd.

Optimale zelfmanagementvaardigheden zijn cruciaal na transplantatie, maar er zijn weinig op 
theorie gebaseerde interventies beschikbaar voor posttransplantatiepatiënten. In een eerdere 
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fase is daarom de op theorie gebaseerde ZENN-interventie ontwikkeld en getest in een pilotstudie. 
De uitvoerbaarheid in de klinische praktijk werd aangetoond en zowel patiënten als professionals 
vonden de interventie waardevol. In Hoofdstuk 4 beschrijven we het protocol van een stepped-
wedge gerandomiseerde studie (RCT), de aanZET studie, met als primair doel de effectiviteit te 
toetsen van de ZENN-interventie bij hart-, nier-, lever- en longtransplantatiepatiënten in vergelijking 
met standaardzorg. Daarnaast was het doel om de zelfmanagementondersteuningsvaardigheden 
van de verpleegkundig specialisten die de interventie uitvoerden te beoordelen. In deze 
multicenter studie begonnen alle afdelingen met een controleperiode, waarna zij willekeurig 
werden toegewezen aan een startdatum van de interventieperiode, met telkens een tussenpoos 
van een maand. Voorafgaand aan de interventie kregen verpleegkundig specialisten een training 
in de theoretische achtergrond en praktische vaardigheden die nodig waren om de interventie 
te kunnen uitvoeren. Patiënten in de controleperiode ontvingen standaardzorg en vulden op drie 
momenten een vragenlijst in, namelijk bij start inclusie (T0), na zes maanden (T1) en na 12 maanden 
(T2). De vragenlijsten hadden als onderwerpen zelfmanagement, zelfregulatie, kwaliteit van leven 
en therapietrouw. Tijdens de interventiefase ontvingen patiënten zowel standaard zorg als de 
ZENN-interventie en vulden zij dezelfde vragenlijsten in. Om de ondersteuningsvaardigheden van 
de verpleegkundig specialisten te meten, was in het protocol opgenomen dat zij voor en na het 
uitvoeren van de interventie een vragenlijst zouden invullen. Daarnaast namen zij na afloop van 
de interventieperiode deel aan een interview over mogelijke obstakels in de implementatie en 
uitvoering, verbeterpunten, advies voor verdere ontwikkeling en implementatie van de interventie 
in de klinische praktijk.

In Hoofdstuk 5 presenteren we de patiëntgerelateerde resultaten van de aanZET studie namelijk, 
het effect op zelfmanagementvaardigheden, zelfregulatievaardigheden, kwaliteit van leven, 
therapietrouw en de ervaring met de zorg van de verpleegkundig specialist. Daarnaast werd de 
verpleegkundig specialist gevraagd aan te geven in hoeverre het was gelukt om de verschillende 
onderdelen van het protocol van de interventie te volgen. De studie is door de COVID-19 pandemie 
later gestart dan gepland en werd uitgevoerd tussen september 2020 en mei 2022. De resultaten 
laten geen significant effect van de interventie zien op T1 tussen de controle en interventiegroep. 
Secundaire analyses toonden echter aan dat bij aanvang een verschil bestond tussen de controle- 
(n = 98) en interventiegroep (n = 65) op het gebied van zelfmanagementvaardigheden, waarbij 
de interventiegroep significant lager scoorde dan de controlegroep. Daarnaast vonden we dat 
de vaardigheden binnen de interventiegroep significant toenamen bij de interventiegroep. 
Deze bevindingen suggereren dat de interventie mogelijk gunstig is voor een subgroep van 
transplantatieontvangers met lagere zelfmanagementvaardigheden. Dit zal in de toekomst verder 
onderzocht moeten worden.

In Hoofdstuk 6 beschrijven we de kwalitatieve uitkomsten van een interviewstudie onder 
verpleegkundig specialisten die betrokken waren bij de uitvoering van de aanZET studie. In 
deze studie onderzochten we hun ervaringen met het uitvoeren van de interventie, de gebruikte 
materialen, de logistiek rondom de implementatie, aandachtsgebieden voor verbetering en 
de bevorderende en belemmerende factoren voor implementatie van de ZENN-interventie. In 
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totaal zijn er tien interviews afgenomen binnen vijf universitaire centra. De interviewtranscripten 
zijn geanalyseerd met behulp van een inductieve thematische analyse. De resultaten laten zien 
dat de interventie als overwegend positief werd ervaren. Hierbij werd met name de verbreding 
van gespreksonderwerpen gezien als positief, waarbij er naast medisch management ook meer 
aandacht was voor rol- en emotioneel management. Zorgverleners gaven aan dat de interventie een 
positieve impact leek te hebben op de patiënt, en omdat er stapsgewijs vooruitgang werd geboekt 
bij het behalen van persoonlijke doelen van de patiënt. Belemmeringen waren onder anderen 
beperkte communicatieve vaardigheden van de verpleegkundig specialist zelf, evenals een gebrek 
aan bekendheid en draagvlak voor de interventie bij collega’s en het management. Op basis van 
deze bevindingen deden we aanbevelingen ter ondersteuning van de toekomstige implementatie 
van zelfmanagementinterventies in de klinische praktijk. Belangrijkste aandachtspunt was de 
ontwikkeling en versterking van de communicatievaardigheden van verpleegkundig specialisten 
door middel van herhaalde training. Daarnaast adviseerden we de structurele integratie van 
dergelijke interventies binnen standaardprotocollen en organisatiesystemen.

In de algemene discussie, zoals beschreven in hoofdstuk 7, wordt een beschouwing gegeven van 
alle studies die zijn uitgevoerd in het kader van dit proefschrift. Daarnaast geef ik aanbevelingen 
voor toekomstig onderzoek en voor de klinische praktijk. De aanbevelingen voor toekomstig 
onderzoek zijn als eerste dat de instructie van het meetinstrument ‘Self-Management Skills in 
Transplantation’ (SSiT) herzien moet worden. Ook zouden de antwoordcategorieën kritisch 
geëvalueerd moeten worden om de toegankelijkheid te verbeteren voor mensen met een lage 
(gezondheids)geletterdheid en voor mensen met een beperkte beheersing van de Nederlandse 
taal. Het wordt aanbevolen om deze doelgroepen te betrekken bij de verdere ontwikkeling. Ten 
tweede raad ik aan om een systematische evaluatie uit te voeren van bestaande interventies 
gericht op het bevorderen van medicatietrouw, evenals de verschillende factoren die bijdragen 
aan het therapieontrouw zijn. Dit om medicatietrouw op zowel de korte als de lange termijn 
te verbeteren. De derde aanbeveling is om onderzoek te doen naar een patiëntgerichte 
benadering ter ondersteuning van medicatietrouw, waarbij zowel patiëntgerelateerde factoren 
(zoals individuele behoeften, doelen en geletterdheid) als therapiegerelateerde factoren (zoals 
het afbouwen van immunosuppressieve medicatie wanneer medisch verantwoord) worden 
meegenomen. Een dergelijke benadering zou effectiever kunnen zijn dan een aanpak die zich 
richt op één enkele determinant, aangezien medicatietrouw een multifactorieel probleem is. De 
vierde aanbeveling is dat er expliciete aandacht moet zijn voor transplantatiepatiënten met lage 
gezondheidsvaardigheden, om ervoor te zorgen dat interventies aansluiten bij hun behoeften, 
doelen en begripsniveau. Er moet worden beoordeeld of de huidige ZENN-interventie voldoende 
aansluit bij de behoefte van deze subgroep, of dat aanpassingen aan de interventie nodig zijn.

De eerste aanbeveling voor de klinische praktijk is dat een stepped-care aanpak een effectieve 
manier kan zijn om zelfmanagementondersteuning aan te bieden. Hierbij wordt begonnen met 
de minst intensieve stap, om te bepalen welke behoeften er liggen bij de patiënt. Vervolgens 
kan worden bepaald of vervolgstappen noodzakelijk zijn. Dit draagt bij aan het voorkomen 
van overbehandeling bij patiënten die geen behoefte hebben aan ondersteuning en zorgt voor 
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doelmatige inzet van middelen en tijd. De tweede aanbeveling is om gebruik te maken van een 
implementatiemodel om de implementatie van zelfmanagementinterventies te bevorderen. 
Een dergelijk model biedt structuur, kan de reproduceerbaarheid vergroten en helpt om vooraf 
mogelijke barrières en bevorderende factoren in kaart te brengen. Ten derde raad ik aan om 
herhaalde training te bieden aan degenen die zelfmanagementondersteuning geven, om de 
motivatie, betrokkenheid en het zelfvertrouwen van verpleegkundig specialisten te vergroten 
en om barrières bij de implementatie te verkleinen. Als vierde aanbeveling is dat het essentieel is 
dat organisaties een duidelijk beeld hebben van de wijze waarop zelfmanagementondersteuning 
onderdeel is van het takenpakket van de verpleegkundig specialist. Duidelijkheid hierover versterkt 
professionele verantwoordelijkheid, bevordert consistentie in zorgverlening en onderstreept het 
belang van permanente educatie op het gebied van zelfmanagementondersteuning. De vijfde 
en laatste aanbeveling is dat opleidingsprogramma’s voor verpleegkundig specialisten mogelijk 
baat hebben bij meer nadruk op zowel de theoretische achtergrond van zelfmanagement als de 
communicatievaardigheden die nodig zijn om dit effectief te ondersteunen. Onderwijsinstellingen 
zouden kunnen overwegen hun curricula te herzien om te waarborgen dat deze onderdelen 
voldoende zijn geïntegreerd binnen het onderwijs.

BRON

1.	 Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-management approaches for people with 
chronic conditions: a review. Patient Educ Couns. 2002;48(2):177-87.



151

Samenvatting

8



APPENDICES



List of publications 
PhD Portfolio 
About the author 
Dankwoord



154

List of publications

LIST OF PUBLICATIONS

Included in this thesis
van Zanten, R., van Dijk, M., Van Hecke, A., Duprez, V., Annema, C., van Staa, A., Been-Dahmen, 
J.M.J., de Weerd, A.E., Maasdam, L., van Buren, M., Ista, E., & Massey E.K. (2023). The Self-regulation 
Skills instrument in Transplantation (SSiT): Development and measurement properties of a self-
report self-management instrument. Patient Education and Counseling, 115, e107924. https://doi.
org/10.1016/j.pec.2023.107924

van Zanten, R., de Weerd, A.E., Betjes, M., Boer-Verschragen, M., & Massey, E.K. (2021). Is 
simplification of immunosuppresive medication a way to promote medication adherence of kidney 
transplant recipients? Findings from a randomized controlled trial. Transplant International, 34, 
1703-1711. doi:10.1111/tri.13993

van Zanten, R., van Dijk, M., van Rosmalen, J., Beck, D.K., Zietse R., Van Hecke, A., van Staa, A., & 
Massey, E.K., On behalf of the aanZET Study Group. (2022). Nurse-led self-management support 
after organ transplantation – Protocol of a multicentre, stepped wedge randomized controlled 
trial. Trials, 23:14. https://doi.org/10.1186/s13063-021-05896-0

van Zanten, R., van Dijk, M., van Rosmalen, J., Beck, D.K., Zietse R., Van Hecke, A., van Staa, 
A., & Massey, E.K., On behalf of the aanZET study group. (2025). Nurse-Led Self-Management 
Support After Organ Transplantation– A Multicenter, Stepped-Wedge Randomized Controlled 
Trial. Transplant International, 37: e13175. doi: 10.3389/ti.2024.13175

van Zanten, R., van Dijk, M., van Staa, A., & Massey, E.K. Nurse practitioners perspectives on 
delivery of a self-management support intervention in organ transplant care: An interview study. 
(Submitted).

Not included in this thesis
Duprez, V., Haerens, L., Wuyts, D., Verhaeghe, S., van Zanten, R., Massey, E.K., & Van Hecke, A. 
(2021). Self-Determination Theory to observe healthcare professionals’ counselling in Chronic 
care encounters: Development of the COUNSEL-CCE tool. Patient Education and Counseling, 104: 
1773-1780. https://doi.org/10.1016/j.pec.2020.12.002

Van Zanten, R., Peelen, D.M., Laging, M., Kraaijenveld, R., Peeters, A.M.A., Baan, C.C., Tielen, M., 
van den Hoogen, M.W.F., & Massey, E.K. Impact of the COVID-19 pandemic on the emotional and 
social well-being, and medication adherence in kidney transplant recipients: A mixed-methods 
prospective study. (Submitted).



155

PhD Portfolio

PHD PORTFOLIO
Description Year ECTS
Conferences
	 5th ELPAT conference
	 Bootcongres 2019
	 Bootcongres 2020
	 Bootcongres 2021
	 ESOT conference
	 VAR symposium
	 Bootcongres 2022
	 European Nursing Congress
	 Bootcongres 2023

2019
2019
2020
2021
2021
2021
2022
2022
2023

1.0
0.3
1.0
1.0
1.0
0.2
1.0
1.5
1.0

Presentations
	 Workshop self-management intervention | Department of dialyses Erasmus MC
	 Workshop Transplant lab Erasmus MC
	 Bootcongres
		  Oral presentation LWTV-NTV Innovatie Kwaliteitsprijs | invited
		  Oral presentation Corona.NTx | plenary session
		  Oral presentation TACmono
	 Workshop Department of Nursing Science
	 ESOT
		  Oral presentation Corona.NTx
		  Oral presentation TACmono
	 Workshop Department of Nephrology and Transplantation
	 Bootcongres
		  Oral presentation aanZET study patient outcomes
		  Oral presentation SSiT

2019
2020
2021

2021
2021

2021
2023

0.2
0.2
1.0

0.1
1.0

0.3
1.0

Courses
	 EndNote workshop | Erasmus MC
	 Klinimetrie: Het ontwikkelen en evalueren van meetinstrumenten | EpidM
	 Gemstracker | Erasmus MC
	 Limesurvey | Erasmus MC
	 Summer Course English C1.1 | Erasmus University
	 BROK | Erasmus MC
	 PhD day
	 Scientific Integrity | Erasmus MC
	 Transplant Learning Journey webinar | ESOT
	 Webinar NTV
	 Kwalitatief onderzoek | EpidM
	 Social epidemiology | Erasmus Summer Programme

2019
2019
2019
2019
2019
2019
2019
2020
2020
2020
2021
2021

0.2
3.0
0.2
0.2
5.0
1.5
0.2
0.3
0.2
0.2
3.0
2.5

Teaching
	 Lecture Minor Organ Transplantation
	 Lecture Minor Organ Transplantation
	 Supervision Master student Clinical Psychology
	 Lecture Minor Organ Transplantation
	 Lecture Minor Organ Transplantation

2019
2020
2021
2022
2023

0.2
0.2
2.0
0.2
0.2

Total 31.1

A



156

About the author

ABOUT THE AUTHOR

Regina van Zanten was born on 19th January 1988 in Ten Boer. After completing secondary school, 
she obtained a vocational nursing degree (mbo) in 2008, with the final two years of the program 
completed through a dual training route at the University Medical Center Groningen. Alongside 
her work as a nurse, she earned a Bachelor’s degree in Speech and Language Therapy in 2012. 
She completed her Master’s degree in Sociology in 2017, specializing in Health, Care, and Welfare. 
Her master’s thesis focused on the effect of partner support on medication adherence in kidney 
transplant patients. As part of this project, she completed an internship at the University Medical 
Center Groningen and was granted access to research data from the TransplantLines Biobank 
and Cohort study.

In 2019, she moved with her partner from Groningen to Rotterdam to start her PhD trajectory 
at the Erasmus Medical Center, focusing on self-management after organ transplantation. The 
PhD trajectory was supervised by prof. dr. R. Zietse, prof. dr. M. van Dijk and dr. Emma Massey. In 
2022, she returned to Groningen with her partner Robert and son Oscar (2022). Since September 
2023 she started working as a lecturer-researcher in the Master’s program in Advanced Nursing 
Practice at Hanze.



157

Dankwoord

DANKWOORD 

Na jaren van hard werken is mijn promotietraject dan nu toch echt ten einde gekomen. Graag wil 
ik stilstaan bij de mensen van wie ik zoveel heb mogen leren, steun heb ontvangen en met wie ik 
heb mogen samenwerken.  

Ik ben veel dank verschuldigd aan mijn begeleidingsgroep dr. Emma Massey, prof. dr. Bob Zietse 
en prof. dr. Monique van Dijk. Beste Emma, dank voor de fijne begeleiding de afgelopen jaren. 
Je persoonlijke, open benadering heb ik als prettig ervaren. Naast mijn werk als promovenda, was 
je ook altijd oprecht geïnteresseerd in mij als mens. Je bent theoretisch sterk en op dat gebied 
heb ik, als ‘praktisch ingesteld persoon’, veel mogen leren. Je wist mijn producten altijd naar een 
hoger niveau te tillen. Je gaf handvatten om verder te kunnen, zonder dingen voor mij in te vullen. 
Ik heb bewondering voor je manier van begeleiden en neem dit nu ook mee in mijn eigen werk 
als docent bij de begeleiding van masterscripties. Dank voor alle gesprekken, lessen en feedback! 

Beste Bob, dank voor je kritische blik de afgelopen jaren. Ik vond het prettig als je meedacht en 
mij uitdaagde om een probleem, resultaat of conclusie van een andere kant te bekijken. Dit heeft 
mijn blik verbreed. Ook je relativeringsvermogen en humor heb ik als prettig ervaren. Dank voor 
je begeleiding. 

Beste Monique, ik zou je graag willen bedanken voor je positieve en open begeleiding tijdens 
mijn promotietraject. Ik heb veel van je mogen leren en voelde mij altijd veilig om alle (stomme) 
vragen aan je te stellen. Als ik weer eens ging ‘dwalen’ qua gedachten kon jij mij met een paar 
woorden advies weer helder laten nadenken. Ook tijdens het schrijven van het laatste deel van 
dit proefschrift was het fijn dat je mijn behoefte om maar te blijven aanpassen een halt toe hebt 
geroepen. Dank voor alles.

Dank aan prof. dr. Marc Hemmelder, Prof. dr. Jeroen Hendriks en dr. Sandra van Dijk voor 
jullie deelname aan de leescommissie. Dank ook aan alle leden van de grote commissie voor 
jullie tijd en aanwezigheid tijdens de promotieplechtigheid. 

Graag zou ik ook alle de aanZET studiegroep, zorgprofessionals en patienten die een bijdrage 
hebben geleverd aan dit proefschrift willen bedanken. Dankzij jullie inzet en tijd hebben we een 
instrument kunnen ontwikkelen, de aanZET studie kunnen uitvoeren en data mogen verzamelen.

Dank aan de collega’s van het Transplantatie Instituut voor de samenwerking, interesse, support, 
maar ook voor de gezelligheid. Speciale dank aan de collega’s op RG-5, Saïda, Carola, Frederike, 
Tessa, Mirjam, Judith, Marieken, Monique, Elina, Marry, Mirjam, Marleen, Mireille en Louis. 
In het bijzonder wil ik ook Denise en Mathilde bedanken. Fijn dat we elkaar konden steunen en 
altijd even konden sparren over onze promotietrajecten. De gezelligheid en interesse in elkaar 
waren fijn, en ik ben blij dat ik jullie heb leren kennen. 

A



158

Dankwoord

Daarnaast wil ik de collega’s van de Vakgroep Verplegingswetenschappen willen bedanken. 
Bedankt dat ik werd opgenomen in de vakgroep en dank ook voor de gezelligheid. In het bijzonder 
wil ik Laura en Marianne bedanken, mijn ‘tuinvriendinnen’. Ondanks dat we elkaar nu niet vaak 
meer spreken wil ik jullie wel bedanken voor de gezelligheid, fijne gesprekken en oprechte 
interesse.  

Dank aan alle coauteurs van de artikelen die we hebben mogen publiceren. Prof. dr. Monique van 
Dijk, prof. dr. Ann Van Hecke, dr. Veerle Duprez, dr. Coby Annema, dr. AnneLoes van Staa, 
dr. Janet Been-Dahmen, dr. Annelies de Weerd, Louise Maasdam, dr. Marleen van Buren, 
dr. Erwin Ista, dr. Michiel Betjes, Marieken Boer-Verschragen, dr. Joost van Rosmalen, dr. 
Denise Beck en prof. dr. Bob Zietse, dank voor de samenwerking en jullie kritische blik op de 
manuscripten. Ik heb jullie input als zeer waardevol ervaren, bedankt. Een speciale dank aan 
Coby voor het feit dat je mij tijdens mijn stage binnen de vakgroep enthousiast hebt gemaakt 
voor onderzoek, en mij hebt geattendeerd op de vacature voor dit promotietraject. Zonder jouw 
berichtje zou dit proefschrift er niet zijn gekomen. 

Mijn collega’s bij de Hanze verdienen een grote dank. Lotte, Lisette, Hans, Anja, Hennie, Edwin, 
David, Faisal, Celia, Esther, Sandra, Albert, Margje, Tamara en Francine, dank voor jullie 
oprechte interesse in mijn promotie, maar ook vooral in mij als mens. Jullie zijn toppers. Voor het 
geval jullie het nog niet wisten; mijn promotieplechtigheid gaat niet door ;). Ook dank aan de vios 
die interesse hebben getoond in mijn promotietraject. 

Dank aan mijn lieve familie en vrienden dat jullie in mijn leven zijn. Jullie hebben interesse 
getoond in het gehele traject, maar hebben er vooral ook voor gezorgd dat ik mij altijd heb beseft 
dat er veel meer is dan alleen maar werken. Jullie zorgen voor ontspanning, gezelligheid, en liefde. 
Altijd staan jullie voor (ons) mij klaar en ik ben blij dat jullie in mijn leven zijn.

In het bijzonder wil ik mijn ouders bedanken! Jullie zijn er altijd en ik voel mij enorm gesteund. 
Jullie hebben ervoor gezorgd dat wij (Patrick, Lucie en Folkert, maar ook Robert, Renee en 
Andre) weten dat we altijd op jullie kunnen bouwen. We hoeven maar te zeggen dat we heel 
misschien een beetje hulp nodig hebben en jullie staan er al. Het feit dat Robert, Oscar en ik bij 
jullie hebben mogen wonen toen we terugverhuisden naar Groningen en dat dat zo goed ging, 
zegt genoeg. Niets is teveel. Bedankt! Ik hou van jullie. 

Als laatste wil ik de belangrijkste mensen in mijn leven bedanken; Robert, Oscar, Tirza en Bodil. 
Mijn thuis, mijn alles. 

Lieve Oscar, onze kleine Rotterdammer, dank dat ik je mama mag zijn. Wat ben jij een lief, gezellig 
en nieuwsgierig kind. Je bent open naar anderen en sluit mensen snel in je hart. Ik ben zo trots 
op hoe jij je hebt ontwikkeld de afgelopen jaren. 



159

Lieve Tirza en Bodil, onze kleine, vrolijke meisjes. Fijn dat jullie er zijn. Zo verschillend en daardoor 
zo uniek. Ik geniet van jullie eigenheid en vrolijkheid. Ik ben benieuwd hoe jullie je verder zullen 
ontwikkelen en kan niet wachten om met z’n vijven veel mooie herinneringen te gaan maken! 

Lieve Robert, dank voor wie je bent. Ik voel mij thuis bij jou en kan volledig mijzelf zijn. Je hebt 
mij ruimte gegeven om mijn promotie af te maken, maar ook laten zien dat er veel meer is dan 
alleen dat. Leuke dingen ondernemen, samen ‘prutten’ op de bank, lekker eten, gezellig kletsen 
en kibbelen. Overal zijn we goed in. Op sommige punten zo verschillend, maar toch lukt het ons 
om altijd de kracht van de ander zien. Samen zijn we naar Rotterdam gegaan, samen weer terug 
naar Groningen, en samen hebben we een gezin gestart. Ik ben trots op jou. Je bent de beste vader 
die onze kinderen zich kunnen wensen en de beste voor mij! Op naar heel veel leuke momenten 
samen. Tijd om weer eens de bergen in te gaan. Dat wordt misschien een uitdaging met een 
peuter en twee baby’s, maar we vinden wel een manier. Lieve Robert, Oscar, Tirza en Bodil, ik 
hou van jullie. 

Dankwoord

A






