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Abstract 

Background 

Chronic kidney disease (CKD) is a significant public health concern. In patients with CKD, 

interventions that support disease self-management have shown to improve health status 

and quality of life. At the moment, the use of electronic health (eHealth) technology in self-

management interventions is becoming more and more popular. Evidence suggests that 

eHealth-based self-management interventions can improve health-related outcomes of 

patients with CKD. However, knowledge of the implementation and effectiveness of such 

interventions in general, and in China in specific, is still limited. This study protocol aims 

to develop and tailor the evidence-based Dutch ‘Medical Dashboard’ eHealth self-

management intervention for patients suffering from CKD in China and evaluate its 

implementation process and effectiveness. 

Methods   

To develop and tailor a Medical Dashboard intervention for the Chinese context, we will 

use an Intervention Mapping (IM) approach. A literature review and mixed-method study 

will first be conducted to examine the needs, beliefs, perceptions of patients with CKD and 

care providers towards disease (self-management) and eHealth (self-management) 

interventions (IM step 1). Based on the results of step 1, we will specify outcomes, 

performance objectives, and determinants, select theory-based methods and practical 

strategies. Knowledge obtained from prior results and insights from stakeholders will be 

combined to tailor the core interventions components of the ‘Medical Dashboard’ self-

management intervention to the Chinese context (IM step 2-5). Then, an intervention and 

implementation plan will be developed. Finally, a 9-month hybrid type 2 trial design will 

be employed to investigate the effectiveness of the intervention using a cluster 

randomized controlled trial with two parallel arms, and the implementation integrity 

(fidelity) and determinants of implementation (IM step 6).  

Discussions 

Our study will result in the delivery of a culturally tailored, standardized eHealth self-

management intervention for patients with CKD in China, which has the potential to 

optimize patients’ self-management skills and improve health status and quality of life. 

Moreover, it will inform future research on the tailoring and translation of evidence-based 

eHealth self-management interventions in various contexts. 
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INTRODUCTION  

Prevalence and burden of chronic kidney disease  

Chronic kidney disease (CKD) poses a significant threat to public health [1–3]. Globally, 

698 million individuals are affected by CKD [4]. In China, an estimated 10.8% (119.5 

million) of adults suffer from CKD [5]. CKD is defined as abnormalities of kidney structure 

or function, present for more than 3 months, with severe implications for health [6]. CKD 

is chronic and categorized into five stages based on the level of glomerular filtration rate 

(GFR) and albuminuria [6]. Numerous detrimental health outcomes are linked to CKD [7]. 

Also, CKD increases mortality risk and hospitalization rates, and negatively impacts the 

quality of life [7–9]. Additionally, health-related and societal costs of CKD are 

considerable and constitute a substantial economic burden [10–12]. 

Self-management and eHealth interventions for CKD 

Interventions that support disease self-management (further referred to as ‘self-

management interventions’) can have a significant impact on the health and quality of life 

of patients suffering from chronic conditions in general [13], and patients with CKD in 

specific [14-16]. Self-management support is often defined as “[……] improving chronic 

illness outcomes consisting of patient-centered attributes (involving patients as partners; 

[……]), provider attributes (possessing adequate knowledge, skills, attitudes in providing 

care), and organizational attributes (putting an organized system of care in place, having 

multidisciplinary team approach, using tangible and social support)” [17].  

In the last decade, the use of electronic health (eHealth) technology in self-management 

interventions has become more and more popular. EHealth technology can facilitate 

remote patient-provider communication and exchange of (health) data and has the 

potential to increase healthcare accessibility and efficiency [18]. EHealth-based self-

management interventions have been shown to improve health-related outcomes, such 

as blood pressure (BP) control and medication adherence [19, 20], and found to be 

feasible and acceptable for patients with CKD and care professionals [19]. Hence, the use 

of eHealth self-management interventions for patients with CKD has become increasingly 

popular. Knowledge of the implementation and effectivity of such interventions in China 

and other developing countries is, however, still lacking [21]. 

Medical dashboard 

Researchers from the Leiden University Medical Center (LUMC) developed ‘Medical 

Dashboard’, an eHealth intervention to help support and involve patients with CKD in 

their disease self-management. This platform is used in the Outpatient Clinic Kidney 
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Transplant of the LUMC since February 2016. Via Medical Dashboard, patients can 

monitor their health from home (e.g. BP, weight), and can exchange health data with their 

care professionals. Moreover, during consultations in the outpatient clinic, care 

professionals and patients can also use Medical Dashboard to set personal health goals 

such as BP control and nutrition management (e.g. energy). In a randomized controlled 

trial (RCT), the use of “Medical Dashboard” has been shown to improve patients’ 

adherence to sodium restriction intake and BP control [14]. Also, patients reported being 

highly satisfied with the online disease management system used in the platform [22]. All 

core intervention components of ‘Medical Dashboard’ and their supporting evidence base 

are presented in Additional file 1 (https://www.ncbi.nlm.nih.gov/ pmc/articles/ 

PMC7678219/).  

Opportunities for eHealth interventions in China 

There is significant support and momentum for the implementation of eHealth based self-

management interventions in China. China had 731 million internet users (penetration 

rate 53%) and 1.3 billion mobile phone users (penetration rate of 90%) in 2016, and this 

number is still growing [23-26]. Furthermore, policymakers and care experts in China 

have recently launched the national health strategy ‘Healthy China 2030’. This strategy 

describes eHealth technology as an essential pillar to improve disease self-management 

as well as the accessibility and cost-effectiveness of care in rural areas. Moreover, it views 

eHealth technology as the preferred medium to reach one of the main goals: ‘enable 

everyone to be involved in health, share health, and be responsible for health’ [27, 28]. Also, 

the prevalence rate and severe adverse health outcomes of CKD have put it high on the 

public health agenda in China.  

Study aims and research methods 

In conclusion, eHealth self-management interventions have the potential to 

fundamentally improve the quality of life and health outcomes of patients suffering from 

CKD in China. The Medical Dashboard based self-management intervention has been 

researched extensively and proven effective. Also, our research team has a close 

relationship with its developers and is therefore able to amend and upscale the 

intervention globally. Therefore, we aim to tailor the evidence-based Dutch intervention 

‘Medical Dashboard’ to the Chinese context and evaluate its implementation process and 

effectiveness. To this end, we will use an intervention mapping (IM) approach comprising 

six steps: (1) a needs assessment, (2) preparation of change objectives matrices, (3) 

selection of theory-informed intervention methods and strategies, (4) development of a 

https://www.ncbi.nlm.nih.gov/%20pmc/articles/%20PMC7678219/
https://www.ncbi.nlm.nih.gov/%20pmc/articles/%20PMC7678219/
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tailored ‘Medical Dashboard’ based intervention plan, (5) development of an 

implementation - and (6) evaluation plan.  

In correspondence with the steps of IM [29], we aim to:   

➢ Phase 1: Needs, beliefs and perceptions (Step 1 of IM) 

Examine the needs, beliefs, perceptions of patients with CKD and care providers 

towards disease self-management and eHealth interventions; 

➢ Phase 2: Intervention and implementation development & planning (Step 2-5 of 

IM) 

Tailor the core components of the ‘Medical Dashboard’ self-management 

intervention for patients with CKD to the Chinese context; 

➢ Phase 3: Intervention evaluation (Step 6 of IM)  

Employ a hybrid type 2 trial to: 

- Evaluate the effectiveness of the intervention using a cluster RCT with two 

parallel arms; 

- Evaluate implementation integrity (fidelity) and determinants of 

implementation. 

 

METHODS 

The study has been approved by the Ethics Committee of the First Affiliated Hospital of 

Zhengzhou University (reference number 2019-KY-52).  

Study setting  

All study phases are (to be) conducted in the First Affiliated Hospital of Zhengzhou 

University in the Henan province in China. Henan is one of the biggest provinces of China, 

and it accounts for 9% of the rural Chinese population. An estimated 16.4% (12 million) 

of adults suffer from CKD in rural areas in Henan [30]. The Department of Nephrology of 

the First Affiliated Hospital of Zhengzhou University has five sub-units with 

approximately 276 beds; more than 60,000 patients with CKD visit the Outpatient Clinic 

of Department of Nephrology each year. 

Overview of study design      

An overview of the study flow following the six steps of IM is displayed in Table 1. 

Phase 1  

Aim  
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Preliminary evidence suggests that both patients’ and care providers’ needs, beliefs (i.e. 

an idea or principle judged to be true) and perceptions (i.e. the organized cognitive 

representations that individuals have about a subject) of disease (self-management) can 

influence their display of health behaviors and uptake of (self-management) 

interventions [31-34]. Therefore, following step 1 of IM, we will first conduct a needs 

assessment and examine the needs, beliefs, perceptions of patients with CKD and care 

providers towards disease (self-management) and the use of eHealth interventions.  

 

Table 1. Overview of study phases. 

Phase IM steps Activities 

I 
Step 1 
Conduct needs 
assessment 

• Establish an intervention monitoring group 
• Perform a systematic literature review 
• Conduct a mixed-methods study into needs, beliefs & 

perceptions of patients with chronic kidney disease 
and care providers toward chronic kidney disease 
(self-management) and the use of eHealth (self-
management) interventions  

II 
Step 2 
Identify outcomes, 
performance objectives, 
and determinants 

• Formulate program outcomes  
• Specify performance objectives   
• Specify determinants of change 
• Map the performance objectives to the determinants 

and create a matrix of change objectives 

 
Step 3 
Select theory-based 
methods and practical 
strategies 

• Review potentially relevant theoretical methods 
• Match each determinant to the relevant method(s) 
• Translate methods into practical strategies to target 

each determinant 
• Monitoring group reaches consensus on methods and 

practical strategies  

 
Step 4 
Develop a tailored 
‘Medical Dashboard’ 
based intervention (plan) 

• Develop an intervention plan by tailoring the core 
components of the Dutch Medical Dashboard to the 
Chinese context 

• Member check with the target population 

 
Step 5 
Develop an adoption- and 
implementation plan 

• Identify potential adopters and implementers 
• Specify program use outcomes and performance 

objectives 
• Specify determinants of change 
• Map the performance objectives to the determinants 

and create a matrix of change objectives  
• Design a plan for adoption and implementation 
• Member check with the target population 

III 
Step 6 
Develop an intervention 
evaluation plan 

• Specify the two-arm, hybrid 2 trial design and: 
-Develop the effectiveness evaluation plan  
-Develop the implementation evaluation plan  

 

 

 



Protocol for a mixed-method hybrid type 2 trial 

81 
 

Design  

Intervention monitoring group  

First, an intervention monitoring group including both Dutch and Chinese experts and 

other key stakeholders will be established. This group will consist of two researchers, one 

nephrologist, one nurse in CKD practice, one implementation specialist, one primary care 

clinician, one rehabilitation therapist, one patient with CKD, one patient advisor, and one 

informal caregiver. The expert group has ample experience with CKD care and the 

implementation of (eHealth) self-management interventions. The intervention 

monitoring group will meet monthly throughout all IM steps to discuss progress and the 

execution of major deliverables such as the needs assessment (e.g. program goals), 

intervention development (e.g. intervention content, delivery strategies), and evaluation 

planning (e.g. inclusion, outcome choice, analysis).  

Literature review 

A scoping literature review will be conducted to identify relevant evidence on needs 

toward disease management of patients with CKD and care providers. The search strategy 

is already developed in collaboration with a certified librarian (see Additional file 2: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7678219/). 

Mixed-method study  

Research methodology 

We will conduct a mixed-method study to gain insight into the needs, beliefs, perceptions 

of patients with CKD, and care providers towards disease (self-management) and the use 

of eHealth (self-management) interventions. This study will include face to face 

interviews, focus group discussions, observations, and survey research. Methods will 

build on an adapted version of the theoretical framework on beliefs and perceptions 

towards chronic lung disease used in FRESH AIR (Brakema et al., submitted). This 

adapted framework combines the Health Belief Model [35] and the Theory of Planned 

Behavior [36] and focuses on individuals’ beliefs and perceptions as well as the 

sociocultural context in which the individual resides (see Figure 1).  
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Figure 1. Adapted version of the theoretical framework of Brakema et al (submitted). A 
combination of concepts of the Health Beliefs Model (green) and the Theory of Planned Behavior 
(blue). 

We will explore patients’ and care providers’: (1) beliefs and perceptions towards CKD 

and disease self-management, (2) needs towards CKD self-management, and (3) needs, 

beliefs, perceptions towards the use of eHealth interventions in disease self-management. 

The survey will consist of three validated measures: (1) ‘The Brief Illness Perception 

Questionnaire’ (BIPQ) [37], (2) ‘Chronic Kidney Disease Self-management instrument’ 

(CKD-SM) [38], and (3) ‘Chinese eHealth Literacy Scale’ (C-eHEALS) [39]. Each 

questionnaire will be tested on usability, feasibility, and acceptability by ten volunteers 

patients before they are to be used on a larger scale. If any issues arise, the questionnaires 

will be adapted accordingly, for instance, by reformulating specific questions. 

Sample size calculation 

For the qualitative part, following principles of “purposive and convenience sampling” 

[40], the inclusion of participants will be based on opportunity, willingness to participate, 

and creation of diversity (e.g. different stages of CKD, age, gender) in our sample. We will 

also use snowball sampling [41], in which participants will be asked if they know any 

other individuals who could participate in the study. As there are no defined rules for 

calculating sample size in qualitative studies [42], target numbers are set for the data 

collection based on previous literature and our experience in previous studies (Table 2). 

The definitive sample size for all qualitative research elements will be determined based 

on when data saturation is achieved, which is the point when no new or relevant 

information is identified through the preliminary analysis of the data [43]. For the 

quantitative part, as a rule of thumb, the sample size should be 5-10 times the number of 
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items in the questionnaires [44]. Therefore, we aim to recruit at least 230 patients in the 

quantitative survey (Table 2).  

Table 2. Sample size calculation in a mixed-method study. 

Method Sampling Participants Sample (range between records) 
Face to face 
interview 

Purposive, Convenience Care providers 
Patients 

10-15 care providers minimum  
10-15 patients minimum 

Focus group 
discussion  

Purposive, Convenience Patients 2-3 groups of 8-10 patients in 
total 

Observation Purposive, Convenience Care providers 
Patients 

10-15 observations minimum 

Survey Randomly Patients 230 patients minimum 
 

Study population 

The eligibility criteria of participants are detailed in Table 3. Approximately 200 care 

providers, of which 60 are nephrologists, in the Department of Nephrology of the First 

Affiliated Hospital of Zhengzhou University are available for potential recruitment. The 

methods to be used differ between patients and care providers following the relevant 

group- and context characteristics (see details in Table 4). For instance, focus groups 

cannot be held with care providers as they (1) cannot be of duty all at the same time, and 

(2) work with a tight schedule, and finding a time slot that suits all care providers is very 

difficult. Moreover, we feel that patients with CKD would be comfortable discussing their 

needs towards eHealth self-management interventions in a focus group setting, but not 

their needs and beliefs towards their disease in general. Hence, we will plan to discuss 

this topic in face-to-face interviews. More details on the methods use and relevant 

research materials used are presented in Additional file 3 (https://www.ncbi.nlm.nih. 

gov/pmc/articles/PMC7678219/).   

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih/
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Table 3. Eligibility criteria for patients with chronic kidney disease and care providers. 

Category Participant eligibility criteria 
Inclusion criteria • Patients:

(1) aged over 18 years old;
(2) a diagnosis of chronic kidney disease (CKD) with
markers of kidney damage or a glomerular filtration rate
of less than 60 ml/min/1.73m2 persisting for ≥3 months
based on Kidney Disease Improving Global Outcomes
(KDIGO) guidelines [6];
(3) all CKD stages (stage 1-5) following the KDIGO staging
of CKD [6];
(4) Chinese speaking.

• Health care providers
(1) who work in the Department of Nephrology of the
First Affiliated Hospital of Zhengzhou University
(2) are able to implement the intervention in their daily
practice

Exclusion criteria • Individuals unable to provide written informed consent
and use electronic application due to physical disabilities
such as eyesight problems or mental disabilities such as
psychosis, personality disorders or schizophrenia (final
decision for exclusion will be made by the treating
physician)

• Individuals unable to write or read.

Table 4. Field methods used for topics. 

Topic 

Methods 
Face to face 
interview 

Focus 
group 
discussion 

Observation  Survey 

Care providers 
­ Beliefs, perceptions, toward chronic 

kidney disease and self-
management 

X X 

­ Needs toward chronic kidney 
disease self-management 

X X 

­ Needs, beliefs, perceptions toward 
eHealth self-management 
interventions 

X X 

Patients 
­ Beliefs, perceptions, toward chronic 

kidney disease and self-
management 

X X X 

­ Needs toward chronic kidney 
disease self-management 

X X X 

­ Needs, beliefs, perceptions toward 
eHealth self-management 
interventions 

X X X X 
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Phase 2 

Aim 

Following step 2-5 of IM, we aim to tailor the core interventions components of the 

‘Medical Dashboard’ self-management intervention to the Chinese context following the 

results of the needs assessment performed in Phase I.  

Design 

All the IM concepts used in the steps below are operationalized and further detailed in 

Table 5 and Figure 2.  

Table 5. The concepts from Intervention Mapping step 2-5. 

Intervention Mapping concepts Definition in Bartholomew LK et al. [29] 
Step 2 
Program outcome Desired changes in the behavior and the environmental 

conditions 
Performance objective The required actions to accomplish the change in the 

behavioral and environmental outcomes 
Determinant Factors that are associated with the performance of 

behavior 
Change objective Specific goals stating what should change at the 

determinants for program outcomes in different level 
Step 3 
Theoretical method General technique or process for influencing changes in 

the determinants of behaviors and environmental 
conditions 

Practical strategy A specific technique for the practical use of theoretical 
methods in ways that fit with the target group and the 
context in which the intervention will be conducted 

Step 4 
Intervention plan A plan detailing intervention scope, sequence including 

delivery channels, themes, and list of intervention 
materials needed 

Step 5 
Implementation plan A plan detailing how intervention adoption and 

implementation can be supported and maintained over 
time. 
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Step 2: Preparing matrices of change objectives 

First, we will formulate program outcomes [29] on all levels as defined in the socio-

ecological model [45]. This model will help us to understand the complex interplay 

between individual, interpersonal, community, and societal outcomes. Second, we will 

subdivide program outcomes into performance objectives [29]. Third, as each 

performance objective can only be reached if matching behavioral determinants are 

addressed, we will break each performance objective down into key underlying 

determinants [29]. We will use the Theoretical Domains Framework (TDF) to support the 

identification and selection of relevant determinants of behavior [46]. Two researchers 

will independently identify the determinants, and discrepancies will be resolved through 

discussions. Also, the intervention monitoring group will evaluate the determinants 

selected based on relevance and changeability, using the four possible consensus-based 

recommendation levels proposed by Michie et al [46]. Finally, based on the determinants 

identified, we will specify change objectives [29].  

Step 3: Selecting theory-informed intervention methods and practical strategies 

We will first review the literature and identify relevant theoretical methods that can 

potentially induce a change in the determinants identified in step 2 [29]. Second, we will 

match the selected methods with specific change objectives. Third, the selected methods 

will be translated into practical strategies to target each determinant. Finally, the 

intervention monitoring group will rank the practical strategies per method [46] and 

ensure that these methods and practical strategies match with the program goals.  

Step 4: Develop a tailored ‘Medical Dashboard’ based intervention (plan) 

First, we will review the results of the needs assessment, the initial program’s logic model 

of change, and discuss intervention objectives, theoretical methods, and practical 

strategies for each level (e.g. individual, organization) specified in step 1-3. Second, the 

intervention monitoring group will have a meeting to amend, and if necessary, adapt the 

Medical Dashboard intervention. Only surface level adaptations will be made [47], such 

as the tailoring of educational content based on the results of the needs assessment, or by 

extending the intervention delivery medium to tablets or personal computers (listed in 

Additional file 1: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7678219/). To 

ensure the effectiveness of the Medical Dashboard based self-management intervention, 

we will not change the core self-management intervention components of Medical 

Dashboard that underline its effectivity, such as the provision of information support or 

self-monitoring. Also, the intervention monitoring group will create a plan for developing 

and testing the new version of the Medical Dashboard. Third, we will recruit five patients 
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and five care providers to discuss the acceptability and feasibility of the intervention plan 

(member-check). To this end, we will use the ‘think aloud’ method [48], in which patients 

and care providers can speak aloud any words in their mind as they read through parts of 

the intervention plan. The think-aloud research method has been demonstrated to 

provide valid data on participant thinking and was successfully used in other intervention 

development studies [49, 50]. Based on the results obtained, further modifications will be 

made, resulting in a pre-tested version of the intervention plan ready for implementation 

in practice. The description of the intervention plan will follow the Template for 

Intervention Description and Replication [51]. 

Step 5: Develop an adoption and implementation plan 

The goal of this step is to write a detailed adoption and implementation plan, containing 

relevant strategies to optimize intervention delivery and implementation (fidelity). First, 

we will discuss results obtained from step 1-4 and inventory local resources (e.g. 

connections with primary care clinics) that may facilitate intervention implementation. 

Second, based on all results obtained from previous steps and our previous systematic 

review [21], the intervention monitoring group will have a meeting to pragmatically 

identify potential adopters and implementers. Also, this group will demonstrate program 

use outcomes, performance objectives and related determinants of implementation. 

Third, the intervention monitoring group will design the implementation plan following 

Figure 3 [52] based on Expert Recommendations for Implementing Change list of 

strategies [53]. Then, we will use the ‘think aloud’ method to obtain feedback from 

patients with CKD and care providers on the implementation plan. Finally, the adoption 

and implementation plan will be finalized with further modifications.  

Figure 3. Guidance for specifying implementation strategies of Proctor EK et al. [52]. 
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Phase 3 

Aim 

Following step 6 of IM, we will establish an intervention evaluation plan. Our evaluation 

will follow a hybrid type 2 trial design, comprising of (1) a cluster RCT with two parallel 

arms to study effectiveness, and (2) a process evaluation to evaluate implementation 

integrity (fidelity) and determinants of implementation.  

Design 

This study will consist of a 9-month, cluster RCT with two parallel arms, integrated into a 

hybrid type 2 trial [54]. The trial design and corresponding study elements are detailed 

in Figure 4. We selected an intervention duration of 9 months, as previous literature 

provides support that this intervention duration is sufficient to demonstrate the impact 

on several self-management outcome indicators [55, 56]. The Standard Protocol Items: 

Recommendations for Interventional Trials 2013 Statement is used to report the RCT 

protocol [57] (see Additional file 4: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC 

7678219/), and the Standards for Reporting Implementation Studies will be followed for 

reporting the implementation study [58].  

Intervention 

Patients with CKD in the comparison group will receive usual care consisting of 

personalized in- and outpatient treatment based on symptoms experienced and disease 

severity, as outlined in the Kidney Disease Improving Global Outcomes (KDIGO) 

guidelines [6]. Patients with CKD in the intervention group will receive the usual care plus 

the culturally tailored ‘Medical Dashboard’ based self-management intervention for 9 

months. Also, care providers in the intervention arm will implement the usual care plus 

the culturally tailored ‘Medical Dashboard’ based self-management intervention for 9 

months. Those who are in the comparison group will implement the usual care. Before 

the start of the intervention, patients with CKD and care providers will receive a face-to-

face training session on the use of Medical Dashboard. To avoid contamination, Medical 

Dashboard will only be made accessible for participants in the intervention group via a 

secure password-protected registration process. 

https://www.ncbi.nlm.nih.gov/
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Figure 4. Study schema. 

Study population, recruitment & randomization 

Effectiveness; RCT 

Patients with CKD and care providers will be recruited from the First Affiliated Hospital 

of Zhengzhou University. Recruitment strategies, inclusion, and exclusion criteria are 

identical to those in phase 1 (see Table 3 and Additional file 3: 

https://www.ncbi.nlm.nih.gov/pmc/ articles/PMC7678219/). We summarize the 

participant flow through the study in Figure 5. The outcomes for effectiveness are 

presented in Table 6. 

A cluster-randomized trial will be performed. This means that health-care providers 

within different units of the Department of Nephrology will be randomized to either the 

intervention arm or the control arm using a computer random number generator. Also, 

we will use block randomization of patients. A biostatistician blind to the study conditions 

will randomly allocate patients to the intervention (group 1) or control group (group 2) 

by using a computer-based block randomization procedure. The number of patients in 

each condition with pre-determined characteristics (i.e. CKD stage, age, gender) will be 

predefined, and block sizes of 4 and 6 will be used to ensure equal allocation to the two 

https://www.ncbi.nlm.nih.gov/pmc/%20articles
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groups. Only the biostatistician will know the block sizes. Thereafter, researchers and 

patients will be notified of the allocation. The care providers delivering the intervention 

cannot be blind to the intervention, but will not collect data or analyze outcomes. Those 

conducting statistical analyses will be blind to group allocation until the evaluation is 

completed.  

Figure 5. CONSORT flow diagram for our trial. 
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Implementation study 

Patients with CKD, as well as care providers in the intervention group, will participate in 

the process evaluation to evaluate implementation integrity (fidelity) and determinants 

of implementation. Implementation outcomes on the patient level as well as care provider 

level will be evaluated, see the further paragraph about details of outcomes of 

implementation. A research assistant who will not involve in the RCT study will collect 

data within process evaluation. 

Sample size calculation 

Effectiveness; RCT 

Based on previous literature [65], we expect the mean CKD self-management score of 

patients in the intervention group to be approximately 102 ± 20.53 after the 9-month 

intervention period. When assuming an 80% power and a two-sided significance level of 

0.05, the sample size required in each group is 38 patients [66]. Considering a dropout 

rate of 30% to follow-up, the sample size of patients in this study needs to be 98 patients 

in total (49 in the intervention and 49 in the comparison group). 

Implementation study 

All patients with CKD in the intervention group will be invited to complete the survey. 

Also, patients with CKD and care providers in the intervention group will be invited and 

interviewed either face to face or by telephone for the process evaluation. We will use 

“purposive and convenience sampling” to ensure diversity (e.g. CKD stage age, gender) of 

our sample, especially when there are many patients who would like to join the interview 

study and choices concerning participation need to be made. If only a few patients 

indicate that they want to participate in the interview study, we will use snowball 

sampling [41] to recruit more participants. Via snowball sampling, current participants 

will be asked if they know any other individuals who could participate in the study. As 

there are no defined rules for calculating sample size in qualitative studies [42], we expect 

to conduct a minimum of 10-15 interviews minimum with patients with CKD and care 

providers per group based on previous literature and our experience in previous studies. 

The definitive sample size for the interviews will be determined based on when data 

saturation is achieved through the preliminary analysis of the data [43]. 

Outcomes measures & data collection 

Outcomes for the RCT evaluating the effectiveness 

We plan to evaluate: 
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• patients’ physical outcomes including biomedical measures,

• patients’ lifestyle and psychosocial functioning including self-efficacy,

perceptions about CKD, quality of life, anxiety and depression status,

• hospital admission, health care utilization, and cost-benefit

A trained research assistant will conduct data collection, and the intervention monitoring 

group will supervise the data collection process. We will invite participants in both the 

intervention and comparison group to visit the Department of Nephrology at the First 

Affiliated Hospital of Zhengzhou University for data collection at baseline (T0), 3 months 

(T1), 6 months (T2) and 9 months (T3) post-randomization. At baseline, we will collect 

demographic data, including age, race, income, education, marital status, work type of 

participants. To avoid dropping out of participants, if participants cannot come to the 

hospital, data will then be collected via telephone interview. Table 6 provides details on 

the proposed outcome measures and timing of the measures. The operationalization of 

outcomes and descriptions of the measurement tools used are detailed in Additional file 

5 (https://www.ncbi.nlm.nih.gov/pmc/ articles/PMC7678219/). 

Outcomes for implementation integrity (fidelity), and determinants of 

implementation 

The process evaluation will be based on the RE-AIM framework [67]. The RE-AIM model 

is used to comprehensively measure the public health impact of research conducted in 

real-world settings [67]. Four dimensions (with the Effectiveness domain being applicable 

above)—Reach (refers to the proportion of patients with CKD and care providers reached 

by our program), Adoption (refers to the proportion of participants who use our 

intervention), Implementation (refer to completion as well as fidelity to the protocol), and 

Maintenance will be used to evaluate the implementation only in the intervention group. 

We will collect the implementation outcome measurements throughout the 9-month trial. 

The outcome measures for each dimension of the RE-AIM model are as described in Table 

7. 

We will use the Measurement Instrument for Determinants of Innovations questionnaire 

[68, 69] to evaluate the determinants of implementation. Also, individual interviews with 

stakeholders (e.g. patients, care providers) will be conducted to learn more about the 

usability and feasibility of Medical Dashboard, its potential for wide-scale implementation, 

and barriers and facilitators to implementation. We will categorize the determinants 

identified from this mixed-method study according to Fleuren Framework [70]. 

https://www.ncbi.nlm.nih.gov/pmc/
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Data Analysis 

Qualitative data analysis 

A Framework Method [71] will be used to guide our qualitative analysis. We will structure 

the qualitative data in a matrix output formed by rows (cases), columns (codes), and ‘cells’ 

(summarized data). We will follow the Consolidated Criteria for Reporting Qualitative 

Health Research (COREQ) to ensure quality and validity [72]. The preliminary analysis 

with proposed codes and a data saturation grid [43] will be performed to determine when 

data saturation is reached. Also, the codes developed, and results of the preliminary 

analysis will be taken into account when performing Framework Method analysis. 

Stage A: Transcribing: All audio-taped interviews will be anonymized and transcribed 

verbatim in Chinese. Long pauses and interruptions (relevant to the study subject) will be 

noted within the text. Additionally, all participants’ names will be replaced by an ID 

number. Any names mentioned during the interview will not be transcribed. One 

researcher will perform transcription, and another will check them to ensure content 

accuracy. 

Stage B: Familiarization: Two researchers HS (female, 28 years old, a PhD student in the 

field of public health and primary care) and WW (female, 23 years old, Master of Science 

in Nursing) will independently read all transcriptions and make contextual/reflective 

notes to become familiar with the whole data set. 

Stage C: development of an analytical framework& coding: Atlas.ti for Windows 

version 7.5.18 (Scientific Software development, Berlin) will be used to analyze our data. 

Our study includes four qualitative research parts. These are research into the (1) needs, 

beliefs, perceptions toward CKD and self-management (phase 1); (2) needs, beliefs, 

perceptions toward eHealth self-management interventions in CKD (phase 1); (3) the 

acceptability and usability of intervention components (phase 3); (4) determinants of 

implementation of eHealth self-management interventions (phase 3). Therefore, based on 

prior literature in which specific theoretical frameworks were used for similar research 

questions [73-77], we will develop four distinct initial coding trees. For the first and 

second research questions, we will develop two coding trees based on the adapted 
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version of the theoretical framework of Brakema et al., (submitted) and the TDF [78]. The 

Technology Acceptance Model [79] will be used to develop the coding tree for evaluating 

the acceptability and usability of intervention components. Also, the Fleuren framework 

[70] will be used to develop the coding tree for determinants of implementation of

eHealth self-management interventions. The second researcher and third researcher will 

check the coding tree developed and make amendments if necessary. One researcher will 

then independently code two or three transcripts using the coding tree, and add new 

codes if the textual abstracts identified do not fit with the existing set of codes. Then, this 

researcher will meet with the second researcher and discuss the newly added codes. New 

codes will be added into the coding tree, and if needed, related codes will be grouped into 

categories. Thus, the process will be repeated until no new codes arise.  

The final coding tree will be checked and approved by the second researcher and the third 

researcher. This coding tree will include codes and categories; all codes and categories 

will be operationalized, and relevant examples will be provided.  

The finalized coding tree will then be applied to each transcript. One researcher will go 

through each transcript, highlight the meaningful textual abstracts, and assign the 

appropriate code from the final coding tree. Then, all codes assigned will be verified by 

the second researcher. All coding differences will be discussed until consensus is reached. 

Stage D: Charting data into the framework matrix: Data will be charted into matrices 

per research question identified by two researchers using Microsoft Excel 2010. The 

matrix will comprise of one row per participant and one column per code. Interesting or 

illustrative quotations will be added to the matrices. 

Stage E: Interpreting the data: Overarching themes will be generated from codes 

derived from the data set by reviewing the matrix and making connections within and 

between participants and codes. Relations, connections, and causality will be further 

explored and interpreted, and conclusions will be drawn. 
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As for data derived from observations, all checklists will be digitalized and transported to 

Microsoft Excel 2010. Also, all written filed notes will be digitalized and will be taken into 

account to triangulate data collected from other methods.  

Quantitative data analysis 

All quantitative analyses will be performed using SPSS version 23 (IBM, Armonk, NY, USA). 

We will enter the quantitative data into Microsoft Excel 2010 and calculate descriptive 

statistics such as the mean, standard deviation, median, and range of linear variables, and 

frequencies and percentages of categorical variables.  

To gain insight into the needs, beliefs, perceptions of patients with CKD towards disease 

(self-management) and the use of eHealth interventions in phase 1, we will use the 

descriptive statistics to describe patients’ demographic characteristics, BIPQ scores, CKD-

SM score, and C-eHEALS scores. Also, we will conduct secondary analysis using (1) 

independent t-tests for normally distributed continuous variables, (2) Mann–Whitney U-

tests for nonnormally distributed variables and (3) Chi-squared or Fisher’s exact tests for 

categorical variables to compare the difference between certain types of different groups 

of patients with CKD (e.g. age, gender, disease stage) and BIPQ scores, CKD SM score and 

C-eHEALS scores. P-values <0.05 and odds ratios with a 95% confidence interval

excluding one will be considered statistically significant. 

In phase 3, one of the primary hypothesis is that patients in the intervention group, when 

compared to the comparison group, will demonstrate (statistically) significant 

improvement in self-management behavior at 9 months post-randomization. Secondary 

hypotheses are that the intervention group when compared to patients in the comparison 

group, will demonstrate (statistically) significant improvement in biomedical status, self-

efficacy, illness perception, mental health, quality of life, hospital admission, healthcare 

utilization and cost-benefit analysis at the timing of measurement. All primary statistical 

analyses will be conducted using intent-to-treat methods. The primary goal of statistical 

analyses is to examine and compare trends over time in the primary outcome. We will 

replicate this analytic approach for other secondary outcomes; secondary analyses will 

examine trends over time for biomedical status, self-efficacy, illness perception, mental 
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health, quality of life, hospital admission, healthcare utilization, and cost-benefit analysis. 

We will use longitudinal, mixed-model analyses to test the hypotheses. Exploratory 

analyses will assess the impact of the intervention on primary and secondary outcomes 

for patients.  

Mixed analysis of literature review, qualitative and quantitative data by 

triangulation 

We will conduct a combined analysis by merging results of all data analysis; from the 

review, quantitative and qualitative research [80]. In phase 1, the quantitative results and 

review results will triangulate the qualitative results to gain insight into the perception of 

disease, self-management behavior, eHealth literacy, and needs towards CKD self-

management. To this end, we will develop a thematic matrix [81] that includes 

participants’ characteristics and data derived from surveys and emerging themes from 

our qualitative results to summarize patients’ illness perception, self-management 

behavior, and eHealth literacy. Also, another thematic matrix will be developed that 

includes study characteristics of scoping review and data derived from review results and 

emerging themes from our qualitative results to summarize the needs of patients and care 

providers towards CKD self-management. These results will be combined to inform the 

development of ‘Medical Dashboard’ based intervention (plan) in phase 2. For instance, if 

the review and qualitative results show that health education is needed to improve CKD 

self-management behaviors, we will develop the educational intervention components in 

the future intervention plan. In phase 3, we will use the results collected from the 

qualitative interviews to help interpret the quantitative results from the trial. Qualitative 

results will, therefore, be used to expand upon the results of this trial to understand the 

implementation process as experienced by participants. For instance, the questionnaire 

of determinants of implementation will be matched with the qualitative research on 

determinants of implementation. 
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DISCUSSION 

Some research has shown that eHealth based self-management interventions in CKD can 

help to improve health-related outcomes. However, evidence on the effectiveness of CKD 

eHealth based self-management interventions is still inconclusive [21]. Thus, our study 

will gain insights into the development of theoretically based, and target population 

tailored implementation of eHealth based self-management interventions to improve 

CKD care. Our study will add knowledge on the implementation research of eHealth self-

management interventions in CKD care, with fitting with the needs and priorities 

expressed by patients and health care professionals. Also, this study will add evidence of 

the effectiveness of eHealth based self-management interventions on CKD health 

outcomes.  

There are some strengths to our research. First, we will use an innovative hybrid design 

to concurrently study the effectiveness and implementation of the tailored ‘Medical 

Dashboard’ self-management intervention in CKD care. The hybrid designs can test the 

implementation process by looking inside the so-called “black box” to see what happens 

in the intervention implementation and how that could affect intervention outcomes [82, 

83]. Therefore, hybrid designs can provide the potential to speed the translation of 

intervention findings into routine practice by optimizing the implementation process [54]. 

In addition, the triangulation of both quantitative and qualitative results allows 

researchers to understand the implementation process and intervention effectiveness 

from multiple perspectives, different types of causal pathways, and multiple types of 

outcome, thereby strengthening the validity of intervention effects [80, 82]. Second, the 

robust theory will be used to guide the process of intervention development. The IM 

method ensures a theory-based approach from the recognition of a need or problem to 

the identification of a solution and intervention testing. To translate interventions into 

different contexts (e.g. health care system, population), it is essential to optimize the 

intervention fit with the needs and priorities expressed by the target population. IM was 

successfully applied in the development of self-management interventions for 

osteoarthritis and chronic low back pain [75], and children with CKD [84, 85]. Also, the 
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RE-AIM framework as utilized in this study provides systematic guidance on how to 

evaluate the intervention effect on the process and outcome level. A major limitation of 

this study is that we only perform the study within one hospital in China. Hence, findings 

may not be immediately generalizable to other health system contexts in China where the 

access to eHealth technology is (more) limited. Also, the transferability of developed 

Medical Dashboard self-management intervention to routine clinical practice in primary 

care may be limited and needs further exploration. Additionally, barriers to the adoption 

of Medical Dashboard may be technical issues (e.g. connectivity issues) or a low level of 

eHealth literacy of participants. To address these challenges, we will include intervention 

components such as the provision of ongoing technical support and eHealth literacy 

training in the intervention plan. 

In conclusion, our study will result in the delivery of a culturally tailored, standardized 

eHealth self-management intervention for patients with CKD in China, which has the 

potential to optimize patients’ self-management skills and improve health status and 

quality of life. Also, this study can serve as proof of concept for the use of IM and a hybrid 

type 2 trial design to evaluate the implementation and effectiveness of eHealth self-

management interventions. Moreover, it will inform future research on the tailoring and 

translation of evidence-based eHealth self-management interventions in various contexts. 

Authors’ contributions 

HS led the conception and design of this study and is the main contributor in writing this 

manuscript. RK, PB, XS, WW, TZ, ZL, XL and NC contributed to the conception and design 

of the study and editing of this manuscript. All authors read and approved the final 

manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Funding 

This study is funded by the China Scholarship Council. 



Chapter 4 

102 

References 

1. Jha V, Modi GK. Getting to know the enemy better-the global burden of chronic kidney
disease. Kidney Int 2018;94:462-4.

2. Hill NR, Fatoba ST, Oke JL, et al. Global Prevalence of Chronic Kidney Disease - A Systematic
Review and Meta-Analysis. Plos One 2016;11:e0158765.

3. Nugent RA, Fathima SF, Feigl AB, et al. The burden of chronic kidney disease on developing
nations: a 21st century challenge in global health. Nephron Clin Pract 2011;118:c269-77.

4. Global, regional, and national burden of chronic kidney disease, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017. Lancet 2020;395:709-33.

5. Zhang LX, Wang F, Wang L, et al. Prevalence of chronic kidney disease in China: a cross-
sectional survey. Lancet 2012;379:815-22.

6. Kasiske BL, Wheeler DC. KDIGO Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease Foreword. Kidney Int Suppl 2013;3:2.

7. Go AS, Chertow GM, Fan DJ, et al. Chronic kidney disease and the risks of death,
cardiovascular events, and hospitalization. New Engl J Med 2004;351:1296-305.

8. Xie Y, Bowe B, Mokdad AH, et al. Analysis of the Global Burden of Disease study highlights
the global, regional, and national trends of chronic kidney disease epidemiology from
1990 to 2016. Kidney Int 2018;94:567-81.

9. Ackland P. ABC of Kidney Disease, 2nd Edition Prevalence, Detection, Evaluation and
Management of Chronic Kidney Disease. BMJ (Clinical research ed) 2014;bmj.f7688.

10. Wyld M, Lee CMY, Chadban SJ, et al. Cost of Ckd in Australia. Nephrology 2014;19:23.
11. Honeycutt AA, Segel JE, Zhuo XH, et al. Medical Costs of CKD in the Medicare Population. J

Am Soc Nephrol 2013;24:1478-83.
12. Webster AC, Nagler EV, Morton RL, et al. Chronic Kidney Disease. Lancet. 2017;389:1238-

52.
13. Lorig KR, Holman HR. Self-management education: History, definition, outcomes, and

mechanisms. Ann Behav Med 2003;26:1-7.
14. Meuleman Y, Hoekstra T, Dekker FW, et al. Sodium Restriction in Patients With CKD: A

Randomized Controlled Trial of Self-management Support. Am J Kidney Dis 2017;69:576-
86.

15. Joboshi H, Oka M. Effectiveness of an educational intervention (the Encourage
Autonomous Self-Enrichment Program) in patients with chronic kidney disease: A
randomized controlled trial. Int J Nurs Stud 2017;67:51-8.

16. Ishani A, Christopher J, Palmer D, et al. Telehealth by an Interprofessional Team in Patients
With CKD: A Randomized Controlled Trial. Am J Kidney Dis 2016;68:41-9.

17. Kawi J. Self-Management Support in Chronic Illness Care: A Concept Analysis. Res Theor
Nurs Pract 2012;26:108-25.

18. Blakeman T, Blickem C, Kennedy A, et al. Effect of Information and Telephone-Guided
Access to Community Support for People with Chronic Kidney Disease: Randomised
Controlled Trial. Plos One 2014;9:e109135.

19. Ong SW, Jassal SV, Miller JA, et al. Integrating a Smartphone-Based Self-Management
System into Usual Care of Advanced CKD. Clin J Am Soc Nephro 2016;11:1054-62.

20. Reese PP, Bloom RD, Trofe-Clark J, et al. Automated Reminders and Physician Notification
to Promote Immunosuppression Adherence Among Kidney Transplant Recipients: A
Randomized Trial. Am J Kidney Dis 2017;69:400-9.

21. Shen HX, van der Kleij RMJJ, van der Boog PJM, et al. Electronic Health Self-Management
Interventions for Patients With Chronic Kidney Disease: Systematic Review of
Quantitative and Qualitative Evidence. J Med Internet Res 2019;21: e12384.

22. van Lint CL, van der Boog PJM, Wang W, et al. Patient experiences with self-monitoring
renal function after renal transplantation: results from a single-center prospective pilot
study. Patient Prefer Adher 2015;9:1721-31.

23. Tu J, Wang CX, Wu SL. The internet hospital: an emerging innovation in China. Lancet Glob
Health  2015;3:E445-E6.

24. Tian M, Zhang J, Luo R, et al. mHealth Interventions for Health System Strengthening in
China: A Systematic Review. JMIR Mhealth Uhealth 2017;5:e32.

25. Xie X, Zhou W, Lin L, et al. Internet Hospitals in China: Cross-Sectional Survey. J Med
Internet Res 2017;19:e239.



Protocol for a mixed-method hybrid type 2 trial 

103

26. Hong YA, Zhou Z, Fang Y, et al. The Digital Divide and Health Disparities in China: Evidence
From a National Survey and Policy Implications. J Med Internet Res 2017;19:e317.

27. Tan XD, Wu QA, Shao HY. Global commitments and China's endeavors to promote health
and achieve sustainable development goals. J Health Popul Nutr 2018;37:8.

28. Tan X, Liu X, Shao H. Healthy China 2030: A Vision for Health Care. Value Health Reg Issues
2017;12:112-4.

29. Bartholomew LK PG, Kok G, Gottlieb NH. Planning Health Promotion Programs: An
Intervention Mapping Approach, Second Edition. San Francisco, CA: Jossey-Bass A Wiley
Imprint 2006.

30. Duan J, Wang C, Liu D, et al. Prevalence and risk factors of chronic kidney disease and
diabetic kidney disease in Chinese rural residents: a cross-sectional survey. Sci Rep
2019;9:10408.

31. Morton K, Dennison L, Bradbury K, et al. Qualitative process study to explore the perceived
burdens and benefits of a digital intervention for self-managing high blood pressure in
Primary Care in the UK. Bmj Open 2018;8:e020843.

32. Laws RA, Kemp LA, Harris MF, et al. An exploration of how clinician attitudes and beliefs
influence the implementation of lifestyle risk factor management in primary healthcare: a
grounded theory study. Implementation Science 2009;4:66.

33. Mosnier-Pudar H, Hochberg G, Eschwege E, et al. How patients' attitudes and opinions
influence self-care behaviours in type 2 diabetes. Insights from the French DIABASIS
Survey. Diabetes Metab  2010;36:476-83.

34. Nur KRM. Illness perception and cardiovascular health behaviour among persons with
ischemic heart disease in Indonesia. Int J Nurs Sci 2018;5:174-80.

35. Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the Health Belief Model.
Health Educ Q 1988;15:175-83.

36. Ajzen I. The Theory of Planned Behavior. Organ Behav Hum Dec 1991;50:179-211.
37. Broadbent E, Petrie KJ, Main J, et al. The brief illness perception questionnaire. J Psychosom

Res 2006;60:631-7.
38. Lin CC, Wu CC, Wu LM, et al. Psychometric evaluation of a new instrument to measure

disease self-management of the early stage chronic kidney disease patients. J Clin Nurs
2013;22:1073-9.

39. Ma Z, Wu M. The Psychometric Properties of the Chinese eHealth Literacy Scale (C-eHEALS)
in a Chinese Rural Population: Cross-Sectional Validation Study. J Med Internet Res
2019;21:e15720.

40. Palinkas LA, Horwitz SM, Green CA, et al. Purposeful Sampling for Qualitative Data
Collection and Analysis in Mixed Method Implementation Research. Adm Policy Ment Hlth
2015;42:533-44.

41. Goodman LA. Snowball Sampling. Ann Math Stat 1961;32:148-170.
42. Patton MQ. Qualitative Research and Evaluation Methods. 2nd ed. Newbury Park, CA: Sage

1990.
43. Aldiabat KM, Le Navenec CL. Data saturation: The mysterious step in grounded theory

methodology. The Qualitative Report 2018; 23: 245-261.
44. Lynch J, Moore M, Moss-Morris R, et al. Are patient beliefs important in determining

adherence to treatment and outcome for depression? Development of the beliefs about
depression questionnaire. J Affect Disorders 2011;133:29-41.

45. Mcleroy KR, Bibeau D, Steckler A, et al. An Ecological Perspective on Health Promotion
Programs. Health Educ Quart 1988;15:351-77.

46. Michie S, Johnston M, Francis J, et al. From theory to intervention: Mapping theoretically
derived behavioural determinants to behaviour change techniques. Appl Psychol-Int Rev
2008;57:660-80.

47. Nierkens V, Hartman MA, Nicolaou M, et al. Effectiveness of cultural adaptations of
interventions aimed at smoking cessation, diet, and/or physical activity in ethnic
minorities. a systematic review. PLoS One 2013; 8:e73373.

48. Jaspers MWM, Steen T, van den Bos C, et al. The think aloud method: a guide to user
interface design. Int J Med Inform 2004;73:781-95.

49. Campeau-Vallerand C, Michaud F, Routhier F, et al. Development of a Web-Based
Monitoring System for Power Tilt-in-Space Wheelchairs: Formative Evaluation. JMIR
rehabilitation and assistive technologies 2019;6:e13560.



Chapter 4 

104 

50. Wu J, Tombor I, Shahab L, et al. Usability testing of a smoking cessation smartphone
application ('SmokeFree Baby'): A think-aloud study with pregnant smokers. Digit Health
2017;3:2055207617704273

51. Hoffmann TC, Glasziou PP, Boutron I, et al. Better reporting of interventions: template for
intervention description and replication (TIDieR) checklist and guide. BMJ
2014;348:g1687.

52. Proctor EK, Powell BJ, McMillen JC. Implementation strategies: recommendations for
specifying and reporting. Implementation Science 2013;8:139

53. Powell BJ, Waltz TJ, Chinman MJ, et al. A refined compilation of implementation strategies:
results from the Expert Recommendations for Implementing Change (ERIC) project.
Implementation Science 2015;10:21

54. Curran GM, Bauer M, Mittman B, et al. Effectiveness-implementation Hybrid Designs
Combining Elements of Clinical Effectiveness and Implementation Research to Enhance
Public Health Impact. Med Care 2012;50:217-26.

55. Nguyen NT, Douglas C, Bonner A. Effectiveness of self-management programme in people
with chronic kidney disease: A pragmatic randomized controlled trial. J Adv Nurs
2019;75:652-664.

56. Lin CC, Tsai FM, Lin HS, et al. Effects of a self-management program on patients with early-
stage chronic kidney disease: A pilot study. Appl Nurs Res 2013;26:151-6.

57. Chan A-W, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 Statement: Defining standard
protocol items for clinical trials. Ann Intern Med 2013;158:200-207.

58. Pinnock H, Barwick M, Carpenter CR, et al. Standards for Reporting Implementation
Studies (StaRI) Statement. BMJ 2017;356:i6795.

59. Lin CC, Wu CC, Anderson RM, et al. The chronic kidney disease self-efficacy (CKD-SE)
instrument: development and psychometric evaluation. Nephrol Dial Transpl
2012;27:3828–34.

60. Broadbent E, Wilkes C, Koschwanez H, et al. A systematic review and meta-analysis of the
Brief Illness Perception Questionnaire. Psychol Health 2015;30:1361-85.

61. Gorodetskaya I, Zenios S, McCulloch CE, et al. Health-related quality of life and estimates
of utility in chronic kidney disease. Kidney Int 2005;68:2801-8.

62. Cohen DE, Lee A, Sibbel S, et al. Use of the KDQOL-36 for assessment of health-related
quality of life among dialysis patients in the United States. Bmc Nephrol 2019;20:112.

63. Chow SK, Tam BM. Is the kidney disease quality of life-36 (KDQOL-36) a valid instrument
for Chinese dialysis patients? Bmc Nephrol  2014;15:199.

64. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand
1983;67:361-70.

65. Chen YC, Chang LC, Liu CY, et al. The Roles of Social Support and Health Literacy in Self-
Management Among Patients With Chronic Kidney Disease. J Nurs Scholarsh 2018;50:265-
275.

66. Rosner B. Fundamentals of Biostatistics. 7th ed. Boston, MA: Brooks/Cole 2011.
67. Gaglio B, Shoup JA, Glasgow RE. The RE-AIM Framework: A Systematic Review of Use Over

Time. American journal of public heath 2013;103:E38-E46.
68. Fleuren MAH, Paulussen TGWM, Van Dommelen P, et al. Towards a measurement

instrument for determinants of innovations. Int J Qual Health C 2014;26:501-10.
69. Huijg JM, Gebhardt WA, Dusseldorp E, et al. Measuring determinants of implementation

behavior: psychometric properties of a questionnaire based on the theoretical domains
framework. Implementation Science 2014;9:33.

70. Fleuren M, Wiefferink K, Paulussen T. Determinants of innovation within health care
organizations - Literature review and Delphi study. Int J Qual Health C 2004;16:107-23.

71. Gale NK, Heath G, Cameron E, et al. Using the framework method for the analysis of
qualitative data in multi-disciplinary health research. Bmc Med Res Methodol 2013;13:117.

72. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. Int J Qual Health Care
2007;19:349-57.

73. Lazure P, Bartel RC, Biller BMK, et al. Contextualized analysis of a needs assessment using
the Theoretical Domains Framework: a case example in endocrinology. Bmc Health Serv
Res 2014;14:319.



Protocol for a mixed-method hybrid type 2 trial 

105 

74. Gray-Burrows KA, Day PF, Marshman Z, et al. Using intervention mapping to develop a 
home-based parental-supervised toothbrushing intervention for young children. 
Implementation Science 2016;11:61. 

75. Hurley DA, Murphy LC, Hayes D, et al. Using intervention mapping to develop a theory-
driven, group-based complex intervention to support self-management of osteoarthritis 
and low back pain (SOLAS). Implementation Science 2016;11:56. 

76. Park N, Rhoads M, Hou JH, et al. Understanding the acceptance of teleconferencing systems 
among employees: An extension of the technology acceptance model. Comput Hum Behav 
2014;39:118-27. 

77. van der Kleij RMJJ, Crone MR, Paulussen TGWM, et al. A stitch in time saves nine? A 
repeated cross-sectional case study on the implementation of the intersectoral community 
approach Youth At a Healthy Weight. Bmc Public Health 2015;15:1032. 

78. Cane J, O'Connor D, Michie S. Validation of the theoretical domains framework for use in 
behaviour change and implementation research. Implementation Science 2012;7:37. 

79. Davis FD. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of 
Information Technology. Mis Quart 1989;13:319-40. 

80. Creswell, JW, Plano Clark VL. Designing and conducting mixed methods research. 3rd ed. 
Thousand Oaks, CA: Sage 2017. 

81. Fereday J, Muir-Cochrane E. Demonstrating Rigor Using Thematic Analysis: A Hybrid 
Approach of Inductive and Deductive Coding and Theme Development. International 
Journal of Qualitative Methods 2006;5:80-92. 

82. Peters DH, Adam T, Alonge O, et al. Implementation research: what it is and how to do it. 
BMJ 2013; 347:f6753 

83. Hoagwood K, Atkins M, Ialongo N. Unpacking the Black Box of Implementation: The Next 
Generation for Policy, Research and Practice. Adm Policy Ment Hlth 2013;40:451-5. 

84. Geense WW, van Gaal BGI, Knoll JL, et al. Effect and Process Evaluation of e-Powered 
Parents, a Web-Based Support Program for Parents of Children With a Chronic Kidney 
Disease: Feasibility Randomized Controlled Trial. J Med Internet Res 2018;20:e245. 

85. Garba RM, Gadanya MA. The role of intervention mapping in designing disease prevention 
interventions: A systematic review of the literature. Plos One 2017;12:e0174438. 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 




