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Abstract

Background: Chronic kidney disease (CKD) is a major public health concern. Adequate self-management skills are vital to
reduce CKD burden, optimize patient health outcomes, and control health care expenditures. Using eHealth to support CKD
self-management has the potential to promote healthy behaviors and improve health outcomes of patients with CKD. However,
knowledge of the implementation of such interventionsin general, and in China specificaly, is still limited.

Objective: This study aims to develop atailored eHealth self-management intervention for patients with CKD in China based
on the Dutch Medical Dashboard (M D) eHealth self-management intervention.

Methods: We used an intervention mapping approach. In phase 1, a systematic review and 2 qualitative studies were conducted
to examinethe needs, beliefs, and perceptions of patientswith CKD and health care professionalsregarding CKD self-management
and eHealth interventions. Afterward, key factors gathered from the aforementioned studies were categorized following the 5
domains of the Consolidated Framework for Implementation Research (CFIR). In phase 2, we specified program outcomes,
performance objectives, determinants, theory-based methods, and practical strategies. Knowledge obtained from previous results
was combined to complement core components of the MD self-management intervention and adapt them for Chinese patients
with CKD. Additionally, the CFIR-Expert Recommendations for Implementing Change Matching Tool was pragmatically used
to generatealist of potential implementation strategiesto address the key factors influencing the implementation of eHealth CKD
self-management interventions, and implementation strategies were discussed and finalized with the intervention monitoring
group.

Results: An overview of the CFIR domains showed the essential factors influencing the implementation of eHealth CKD
self-management interventionsin Chinese settings, including “knowledge and beliefs’ inthe domain “individual characteristics,”
“quality and advantage of eHealth intervention” inthe domain “intervention characteristics,” “compatibility” inthe domain “inner
setting,” and “cultural context” inthe domain “ outer setting.” To ensure the effectiveness of the Dutch M D—based self-management
intervention, we did not change the core self-management intervention components of MD that underlie its effectiveness, such
as self-monitoring. We identified surface-level cultural adaptations involving customizing intervention content, messages, and
approaches to the observable cultural characteristics of the local population to enhance the intervention’s appeal, receptivity, and
feasibility, such as providing video or voice call options to support interactions with health care professionals. Furthermore, the
adapted modules such as Knowledge Center and My Self-Monitoring were developed in a mobile health app.

Conclusions; Our study resulted in the delivery of aculturally tailored, standardized eHealth self-management intervention for
patients with CKD in China that has the potential to optimize patients self-management skills and improve health status and
quality of life. Moreover, our study’s research approach and results can inform future research on the tailoring and translation of
evidence-based, eHealth self-management interventions to various contexts.
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Introduction

Background

Chronic kidney disease (CKD) isaserious public health problem
[1-5]. The burden of CKD ishighest inlow- and middle-income
countries [6,7]. In China, around 132 million patients are
affected by CK D—accounting for one-fifth of the global burden
of CKD [8]. Interventions supporting self-management can
improve patient self-management behaviors [9-11] and health
outcomes[12] and even slow down disease progression [ 13-15].
Optimizing CKD self-management is vital to reduce disease
burden and control health care expenditures [13].

eHealth-based interventions are being developed to support
CKD self-management [16-18]. There is previous evidence
suggesting that eHealth self-management interventions can
promote healthy behaviors and improve the health outcomes of
patients with CKD [19-21] and are feasible and acceptable for
patients with CKD and health care professionals (HCPs) [22].
An example of arigorously studied and effective eHealth CKD
self-management intervention is Medical Dashboard (MD)
[23-25]. MD was developed in the Netherlands, enabling
patients and HCPs to monitor and track healthy behaviors and
disease parameters. This platform has been used in the Kidney
Diseases and Transplantation Outpatient Clinic at Leiden
University Medical Center since February 2016. Inarandomized
controlled trial, the use of MD effectively improved patients
adherence to sodium intake restriction and blood pressure
control [23]. In addition, patients and HCPs were satisfied with
the MD self-management intervention [24].

Improving CKD self-management using digital innovations has
been named atop priority in China[26,27]. Policy makers and
hedlth care expertsin Chinalaunched the national health strategy
Healthy China 2030 [28]. This strategy describes eHealth
technology as an essential pillar to improve disease
self-management and the accessibility and cost-effectiveness
of carein (rural) China—where >558 million people have access
to amobile phone. In rural areas in China, an estimated 8.6%
of adults have CKD [29]. There is alack of a strong primary
care system in rural Chinato provide adequate health care for
patientswith CKD; most of the high-quality resourcesin medical
care such as human capital and modern diagnostic and
therapeutic technol ogies are concentrated in Chinese hospitals.
The long distance to hedlth care facilities is a substantial
problem for patients with CKD in rural areas. eHealth
interventions provide great potential to addressthese challenges,
such as so-called “internet hospitals’ that allow patients to
receive high-quality care from a top-tier hospital from either
their own home or alocal clinic through a video or telephone
connection [30]. In addition, patients with CKD and HCPs in
Chinafeel highly positive toward using eHealth to support CKD
self-management [31]. Thus, thereisahigh need and significant
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momentum for implementing effective eHealth-based
i nterventi ons—such as M D—to support CKD self-management
in China

The implementation of self-management interventions should
take into account the patients’ needs regarding interventions or
the fact that self-management occurs in a social context [32].
Hence, applying a “one-size-fits-all” approach and simply
trandlating effective CKD self-management interventions to a
different context is not sufficient. According to the recently
published SETTING (Setting Exploration Treasure Trail to
Inform Implementation Strategies) tool, mapping local context
characteristics and needs before translating health interventions
is essential for successful implementation [33]. By doing so,
context-specific, tailored intervention development and
adaptation can be performed, ensuring an optimal fit with the
local context.

Implementation science provides guidance on assessing and
integrating knowledge about local contexts into the eHealth
intervention devel opment [34,35]. For instance, theintervention
mapping (IM) method [36] ensures a theory-based approach
from the recognition of local needs to the identification of
tail ored intervention and implementation strategies and has been
used to devel op and adapt evidence-based interventions[37,38].
However, evidenceregarding how IM may guidethetrandation
of acomplex eHesalth self-management intervention for patients
with CKD from high-resource to low-resource settings is still
limited.

eHealth self-management interventions have the potential to
fundamentally improve the quality of life and health outcomes
of patientswith CKD in China. The M D-based self-management
intervention has been researched extensively and proven
effective. In addition, it matches the needs identified in our
earlier studies among Chinese patients with CKD [31,39].
Moreover, we are in close contact with the developers and,
therefore, ableto discuss amendmentswith the team and allowed
to upscale atailored version of the intervention to the Chinese
context. Therefore, we aimed to use IM to develop atailored
eHealth self-management intervention for patients with CKD
in China based on the Dutch MD intervention (clinical trial
registration: Clinical Trials.gov NCT04212923). Further details
on the methodology and design of the extensive study can be
found elsewhere [40].

Objectives

In concordance with IM, this study comprised two parts. (1)
phase 1. needs, beliefs, and perceptions (step 1 of
IM)—examine the needs, beliefs, and perceptions of both
patientswith CKD and HCPsregarding CKD self-management
and related eHealth interventions; and (2) phase 2: intervention
and implementation development and planning (steps 2-5 of
IM)—complement the core components of the MD
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self-management intervention for patients with CKD and adapt
them to the Chinese context.

Methods

Overview

IM consists of six steps: (1) aneeds assessment, (2) preparation
of change abjective matrices, (3) selection of theory-informed
intervention methods and strategies, (4) development of a
tailored intervention, (5) implementation, and (6) evaluation
plans. For our study, steps 1 to 5 were completed between 2017
and 2023. The tasks performed to complete each step are
described in the following paragraphs.

Phase 1. Needs, Beliefs, and Perceptions

I ntervention Monitoring Group

First, an intervention monitoring group including both Dutch
and Chinese experts and other key stakeholderswas established.
This group consisted of 2 researchers, 1 nephrologist, 1 nurse
in CKD practice, and 1 implementation specialist. The expert
group has ample experience with CKD care and implementing
(eHealth) self-management interventions. The intervention

Shen et al

monitoring group discussed the progress and the execution of
major steps, such as the needs assessment and intervention
development.

I dentify Key Factors I nfluencing the (Potential)
I mplementation of eHealth CKD Self-Management
I nterventions

Evidencein Previous Studies

Evidenceregarding key factorsinfluencing the implementation
of eHealth CKD salf-management interventions was gathered
from our systematic review [21] and qualitative studies
conducted in the Chinese context [31,39].

A systematic review was conducted to summarize the evidence
regarding the implementation and effectiveness of eHealth
self-management interventions for patients with CKD. A total
of 24 articleswereincluded. Details on the review are published
elsewhere [21].

In addition, 2 qualitative studieswere conducted. Thefollowing
is ashort description of the methods used in the 2 studies. The
inclusion and exclusion criteriafor patientswith CKD are shown
in Textbox 1. Further details can be found elsewhere [31,39].

Textbox 1. Eligibility criteriafor patients with chronic kidney disease (CKD).

Inclusion criteria

*  Patients (1) aged >18 years; (2) with adiagnosis of CKD with markers of kidney damage or a glomerular filtration rate of <60 mL/min/1.73 m?
persisting for =3 months based on Kidney Disease: Improving Globa Outcomes (KDIGO) guidelines; (3) at all CKD stagesfollowing the KDIGO
staging of CKD (stages G1-G5 and dialysis) including non—kidney transplantation; and (4) who spoke Chinese

Exclusion criteria

« Individuas unable to provide written informed consent or use the el ectronic app due to physical disabilities such as eyesight problems or mental
disabilities such as psychosis, personality disorders, or schizophrenia (final decision regarding exclusion to be made by the treating physician)

« Individuals unable to write or read

In the first study, the perceptions and needs of patients with
CKD and HCPsregarding CK D self-management in Chinawere
examined. A basic interpretive, cross-sectional qualitative study
comprising semistructured interviews and observations was
conducted with 11 patients with CKD and 10 HCPs in the
Department of Nephrology at the First Affiliated Hospital of
Zhengzhou University in Henan province, China.

The second qualitative study examined the perceptions, attitudes,
and needs of patients with CKD and HCPs regarding
eHealth-based (self-management) interventions in general and
the Dutch MD intervention specifically. A basic interpretive,
cross-sectional qualitative study was conducted comprising
semistructured interviews with 11 patients with CKD and 10
HCPs and 2 focus group discussions with 9 patients with CKD
inthe Department of Nephrology at the First Affiliated Hospital
of Zhengzhou University in Henan province, China.

Key Factors | dentified

The key factors (ie, barriers and facilitators) identified through
thereview and qualitative studieswere gathered and categorized
following the 5 domains of the Consolidated Framework for
Implementation Research (CFIR) [41,42]. The CFIR provides
a pragmatic structure for identifying potential implementation

https://formative.jmir.org/2024/1/e48605

strategies for interventions in health systems at multiple levels
[43-47]. It has also been successfully used to identify
determinants of behavior change and optimize the design and
effectiveness of self-management interventions [48].

Next, the intervention monitoring group decided which factors
were the most important and changeable in each domain of the
CFIR and summarized key lessons in designing eHealth CKD
self-management interventions in the Chinese context.

Phase 2: Intervention and | mplementation
Development and Planning (Steps 2-5 of |M)

Step 2: Preparing Matrices of Change Objectives

First, we formulated program outcomes [36] based on the
socioecological model [49]. Second, we subdivided program
outcomes into performance objectives (POs). The POs are the
required actions to accomplish change in the behavioral and
environmental outcomes [36], which were linked to key
determinants identified in the needs assessment [36]. We used
the Theoretical Domains Framework to identify and select
relevant determinants of behavior [50]. In total, 2 researchers
identified and linked the determinants, and discussionsresolved
discrepancies. In addition, the intervention monitoring group
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evaluated the selected determinants for relevance and
changeability. Finally, based on the determinantsidentified, we
specified change objectives [36].

Step 3: Selecting Theory-1 nformed | ntervention Methods
and Practical Strategies

The matrices of change objectives guided the selection of
theoretical methods and practical intervention strategies [36].
Relevant theoretical methods such as the Theory of Planned
Behavior (TPB) [51], the Health Belief Model (HBM) [52], the
IM book [36], and the taxonomy of behavior change techniques
(BCTs) [53] wereidentified through aliterature review. These
theoretical methods or BCTs were trandated into practical
strategies tailored to each change objective. In addition, the
intervention monitoring group discussed the acceptability and
feasibility of these practical strategies based on existing CKD
self-management interventions and results from the needs
assessment.

Step 4: Developing a Tailored MD-Based I ntervention
(Plan)

First, based on the results of steps 1 to 3, the intervention
monitoring group formulated guiding principlesto complement
theMD and adapt it into atailored self-management intervention
for the Chinese context. A logic model was also built to map
and structure the causal mechanisms of the intervention by
providing detailed evidence and strategies [54,55].

Second, the intervention components were adapted for the
Chinese context. To ensure the effectiveness of the
self-management intervention, we did not change the core
self-management intervention components of MD that underlie
its effectiveness. In addition, the intervention monitoring group
used the technology functionality framework [56,57] to prioritize
eHealth features, app functionalities, and strategies to reduce
the complexity and improve the accessibility and usability of
the app content. Low-fidelity prototypes [58] were devel oped
to visualize design solutions and determine intervention
reguirements.

Step 5: Developing an Adoption and | mplementation
Plan

The intervention monitoring group pragmatically used the
CFIR-Expert Recommendations for Implementing Change
(ERIC) Matching Tool [59] to generate a list of potential
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implementation strategies. They also discussed the output of
the implementation strategies to ensure that these strategies
would be best placed to deliver the adapted mobile app for CKD
self-management.

Ethical Consider ations

This study has been approved by the ethical board of the
Guangzhou Medical University (reference L202212020). All
participants gave written informed consent. All data were
anonymized. The participants volunteered to participate in this
study, and no compensation was provided.

Results

Phase 1. Needs, Beliefs, and Perceptions
I dentification of Key Barriers and Facilitators

Evidencein Previous Studies

Our review [21] identified promising intervention components
for CKD sdf-management and related implementation
determinants. For instance, self-monitoring and using messages
or alertsto nudge patientstoward displaying healthy behaviors
were found to optimize patient self-management skills. In
addition, the determinant ability of HCPs to monitor and, if
necessary, anticipate patient measurements online influenced
patients adherence to interventions. The review results are
published elsewhere [21].

Furthermore, the first qualitative study revealed a paternalistic
patient-HCP relationship. Barriers, facilitators, and needs
regarding CKD self-management were frequently related to (a
lack of) knowledge and environmental context and resources.
The second qualitative study highlighted factors such as alack
of information, perceived trustworthiness and safety of eHealth
interventions, clinical compatibility and complexity of eHealth,
time constraints, and eHealth literacy. Suggestionsfor adapting
and implementing the Dutch MD intervention in Chinafocused
on improving the functionalities and content of MD. Further
details can be found elsewhere [31,39].

Key Factors|dentified Using a Theoretical Framework

Key factors gathered from the af orementioned studies[21,31,39]
were structured and categorized following the 5 domains of the
CFIR. Figure 1 provides an overview of the key factors per
CFIR domain that facilitate and hinder implementation.
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Figure 1. Overview of the different domains of the Consolidated Framework for Implementation Research (CFIR) related to eHealth chronic kidney
disease (CKD) self-management intervention implementation in the Chinese context. X: mentioned by stakeholders; +: if the factor is present or

considered afacilitator; -: if the factor is present or considered a barrier; HCP: health care professional.

CFIR domain Factor

= Complexity (of eHealth)

= Quality and advantage of intervention
-Trustworthiness and safety of eHealth

-Information barriers of eHealth

Cultural context

-A paternalistic patient-HCP relationship
in current CKD practice

Needs and Resources

-Patients’ and HCPs’ needs regarding
CKD self-management eHealth
intervention

.

-Infrastructure of (primary) health care

* Compatibility
-Clinical compatibility of eHealth

.

Trainingand support
-Patients’ and HCPs’ skills and
Fknowledge

* Knowledge and Beliefs
-Patients’ and HCPs’ attitudes and
bellefs regarding the intervention

-Patients’ and HCPs' knowledge of
eHealth CKD self-management
Interventions

+ Patients’ and HCPs’ concerns about
privacy, security, and liability

ey + Planning

* Engaging

-Instruction and educational meetings

Lessons Learned
Several key lessons were summarized for designing eHealth

CKD self-management interventions in the Chinese context.
For instance, to ensure that the eHealth app is time saving,
eHealth functionalities must be simple and easy to use, and
eHealth navigation must be clear. Other key lessons are
summarized in Multimedia Appendix 1.
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Phase 2: Intervention and | mplementation
Development and Planning (Steps 2-5 of IM)

Step 2: Preparing Matrices of Change Objectives

The program outcomes were specified based on the
socioecological model [49] (refer to Textbox 2 for the specific
outcomes). In addition, atota of 12 POsand 124 accompanying

change objectives were identified (for details, refer to
Multimedia Appendix 2). The POs are shown in Textbox 3.
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Textbox 2. Specific intervention outcomes by socioecological level.

Individual
o lllness perception
«  Patientsimprovetheir illness perception (ie, their knowledge and beliefs regarding chronic kidney disease [CKD] symptoms, CKD medica
conditions, and health threats).
«  Knowledge
«  Patients and health care professionals (HCPs) improve their knowledge of CKD self-management.

« Behavior
«  Patientsimprovetheir CKD self-management behavior tested using a CK D self-management instrument after a9-month intervention period.

«  Patients receive sufficient web-based support and have |ess face-to-face contact with HCPs.

I nter personal
«  Patientsreceive sufficient family and peer support during the process of CKD self-management.

. Patients receive sufficient web-based support and have less face-to-face contact with HCPs for minor complaints. Therefore, HCPs can have
more time to provide care to patients with more severe complaints.

. Patientsreceive sufficient support (eg, CKD-related knowledge and coaching) from the community health care center.

Organizational

«  Thereislessavoidable health care use in primary and secondary care.

Community
o  CKD-related knowledge and treatment are available to community members.

«  Thereisimproved collaboration between primary and secondary care in CKD management.

Public policy
«  Thepolicy of digital health implementation in health care is more concrete.
«  Thereisimproved attention to digital health to improve primary care for patients with CKD in public policy.
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Textbox 3. Performance objectives (POs; the required actions to accomplish change in behavioral and environmental outcomes) of outcomes.

Individual

« PO 1: patientsimproved their ilIness perception.

« PO 2: patients and health care professionals (HCPs) improve their knowledge of chronic kidney disease (CKD) self-management.
« PO 3: patientsimprove their CKD self-management behavior after a 9-month intervention period.

o PO 3.1 sdf-integration PO 3.1.1: patients avoid habits that may affect kidney function, such as smoking, drinking, and high-salt food
consumption. PO 3.1.2: patients manage food portions and choices in socia activities. PO 3.1.3: patients manage food following care
providers suggestions. PO 3.1.4: patients give up bad habits that are harmful to the kidneys (eg, smoking and drinking a cohol). PO 3.1.5:
patients adjust CKD care and lifestyle to fit new situations and maintain the best condition, for instance, diet, physical activity, and medication
use. PO 3.1.6: patients manage CKD to stay healthy. PO 3.1.7: patients incorporate CKD management into daily life.

« PO 3.2: problem-solving PO 3.2.1: patients actively seek information about kidney disease and how to better control kidney disease by
using multiple resources, such astheinternet and books. PO 3.2.2: patients use different waysto clarify questions about treatment plans and
solve problems. PO 3.2.3: patients find out reasons for signs and symptoms of health problems, for instance, high blood pressure. PO 3.2.4:
patients think over reasons for bad laboratory results, for instance, serum creatinine. PO 3.2.5: patients actively understand the meaning of
laboratory data. PO 3.2.6: patients actively understand risk factors of CKD, for instance, high blood pressure, diabetes, and medications.

« PO 3.3: seeking social support PO 3.3.1: patients will share experiences with other patients about how to control kidney disease. PO 3.3.2:
sharing helpless and frustrated feelings with other patients, family, or friends PO 3.3.3: patients discuss with family or friends while
guestioning or worrying about kidney disease and solutions. PO 3.3.4: patients tell family or friends about treatment plans such as diet
control and medication use to receive cooperation and support.

o PO 3.4: adherence to recommended regimens PO 3.4.1: patients follow care providers' suggestions to adjust diet habits, control weight,
exercise, and choose food.

« PO 4: patients receive sufficient web-based support and have less face-to-face contact with HCPs.

I nter personal
« POb5: patients receive sufficient family and peer support during the process of CKD self-management.

. PO 6: patients receive sufficient web support and have less face-to-face contact with HCPs for small complaints. Therefore, HCPs can have
sufficient time to focus on patients with more severe complaints.

« PO 7: patients receive sufficient support (eg, CKD-related knowledge) from the community health care center.

Organizational

« PO 8: thereisless health care use in primary and secondary care.

Community
« PO 9: CKD-related knowledge and treatment are available in the community.

« PO 10: thereis an improved collaboration between primary and secondary care in CKD management.

Public policy
« PO 11: thepolicy of digital health implementation in health care is more concrete.
« PO 12: thereisimproved attention to digital health to improve primary care in public policy.

objective Patients express confidence in their ability to manage
food intake following care providers' suggestions. The BCTs
that target this change objective include feedback,

Step 3: Selecting Theory-I nformed | ntervention Methods
and Practical Strategies

The selected theoretical methods and practical strategies applied
to specific determinants are presented in Multimedia A ppendix
3. For instance, the determinant Beliefs about capabilities and
the PO Patientsimprove their CKD self-management behavior
after a 9-month intervention period were linked to the change

https://formative.jmir.org/2024/1/e48605

self-monitoring of the behavior, and behavioral practice. A
diary to self-monitor and review progress is included as a
practice strategy. Examples of theories mapping to change
objectives and trandated into practical strategies are shown in
Table 1.
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Table 1. Theoretical methods and practical strategies for change objectives.

Determinant and change objective PO2 Theoretical method Practical strategy
Knowledge—patients know
CKDP-related knowl edge PO 2 1. Feedback on behavior 1. Lecture
2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3. Program handbook
4. Information about the health conse- 4.  Pictureand handout of CKD and self-
quences of behavior (BCTS") management knowledge
5. Local community resource handout
6. Workbook
CKD self-management—related PO 2 1. Feedback on behavior 1. Lecture
knowledge 2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3.  Program handbook
4. Information about the health conse- 4.  Pictureand handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resource handout
6. Workbook
What behaviors will negatively af- PO 3.1.1 1. Feedback on behavior 1. Lecture
fect kidney function and ability to 2. Feedback on outcome of behavior 2. Group discussion
identify the health risk behaviors 3. Information about patients' behavior 3. Program handbook
relevant to them 4. Information about the health conse- 4.  Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
Portions and choices of food PO 312 1. Feedback on behavior 1. Lecture
2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3. Program handbook
4, |Information about the health conse- 4. Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
Suggestionsfor managing foodfrom PO 3.1.3 1. Feedback on behavior 1. Lecture
care providers 2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3. Program handbook
4. Information about the health conse- 4.  Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
The meaning of laboratory data PO 3.24 1. Feedback on behavior 1. Lecture
2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3.  Program handbook
4, |Information about the health conse- 4. Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
The importance of sharing feelings PO 3.3.2 1. Feedback on behavior 1. Lecture
2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients' behavior 3. Program handbook
4. Information about the health conse- 4.  Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
The importance of discussion with PO 3.3.3 1. Feedback on behavior 1. Lecture
family and friends 2. Feedback on outcome of behavior 2. Group discussion
3. Information about patients behavior 3.  Program handbook
4, |Information about the health conse- 4. Picture, handout of CKD and self-
quences of behavior (BCTS) management knowledge
5. Local community resources handout
6. Workbook
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Determinant and change objective PO2 Theoretical method Practical strategy
Knowledge—HCPsd know
CKD self-management—related PO 2 Feedback on behavior Lecture

knowledge

EN N o

Feedback on outcome of behavior
Information about patients’ behavior
Information about the health conse-
quences of behavior (BCTS)

1

2. Group discussion

3. Program handbook

4.  Picture, handout of CKD and self-
management knowledge

5. Local community resources handout

6. Workbook

3P0 performance objective; the required actions to accomplish change in the behavioral and environmental outcomes.

bCK D: chronic kidney disease.
®BCT: behavior change technique.
9HCP: health care professional.

Step 4: Develop a Tailored MD-Based | ntervention
(Plan)

Guiding Principles

Guiding principles are formulated for developing and adapting
the MD-based self-management intervention (plan) for the
Chinese context. For instance, the taillored MD-based
intervention should meet individual patient needs, perceptions,
and preferences regarding CK D self-management and focus on
the knowledge of, motivation toward, and skills for CKD
self-management. Details are summarized in Multimedia
Appendix 4.

I ntervention Description

In China, it is a regular practice that all patients with CKD
(stages 1-5and dialysis) visit anephrologist in ahospital setting.
Patients undergoing a kidney transplant visit a different
department, named the Department of Kidney Transplantation.
In our needs assessment to prepare for the intervention, we
included patients who visited the Department of Nephrology
(hence, thosein stages 1-5 and undergoing dialysis). Asaresullt,
our intervention targets patientswith Kidney Disease: Improving
Global Outcomes staging of CKD (stages G1-G5 and dialysis)
and not patients undergoing kidney transplantation. In addition,
as all patients with CKD report a multitude of symptoms and
fairly high disease burden, the needs of patients with CKD
(regardiess of the CKD stage) are basic and similar for
self-management interventions. For instance, we found that
patients expressed the need for better access to and provision
of disease-related knowledge. Thelevel of knowledge of patients
with CKD in Chinais much lower than that of those living in
high-income countries. Therefore, in contrast to high-income

https://formative.jmir.org/2024/1/e48605

countries, in China, we need a fairly basic self-management
intervention focusing on knowledge, awareness, and basic skills
that is suitable for all patients with CKD in stages 1 to 5.

A logic model explains how a tailored MD-based
self-management intervention (plan) contributes to a chain of
results (short-, medium-, and long-term outcomes) that achieve
specific program outcomes of our intervention. On the basis of
logic model guidance [60], in our program logic model, the
short-term outcomes examine changes directly connected to
intervention implementation, typicaly including knowledge,
skills, or attitudes that contribute to medium-term outcomes.
These are the prerequisite changes expected as a result of the
intervention implementation. Medium-term outcomes are
specific, measurable changesin things such as certain behaviors,
decision-making practices, and community resources, acting as
a bridge between short- and long-term outcomes. Long-term
outcomes are ultimate changes or impacts, typically including
improved health behavior and health conditions, increased
capacity, and changesin programmatic reach. The logic model
componentswere devel oped based on evidence from all previous
steps, and a consensus was reached during intervention
monitoring group meetings (Figure 2). Details on logic model
definitions and examples are shown in Multimedia Appendix
5. On the basis of previous literature, the main concept of a
logic model is a cascading effect of the outcomes; long-term
outcomes are built (and depend) on medium-term outcomes,
which are, in turn, built on short-term outcomes. For outcome
eval uation, we selected an intervention duration of 9 monthsto
evaluate long-term outcomes as previous literature provides
evidence that this intervention duration is sufficient to
demonstrate the impact on several self-management outcome
indicators [61,62].
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Figure2. A logic model of atailored Medical Dashboard—based self-management intervention for patients with chronic kidney disease (CKD). HCP:

health care professional; SM: self-management.

Where / What we ‘Who we reach What we do Short term | Medium term Long term
i ¢ - Patients Develop tailored medical Improve - Improved Primary Outcome
ves - HCPs dashboard-based intervention - Knowledge illness - SMbehavior
- Hospitals - Primary and components according to - Optimism perception Biomedical status
-  HCPs theory-informed intervention - Beliefs about - Improved (eg CKD
secondary . .
i i methods and practical consequences knowledge and progression.
- Patients with CKD care L . measured using
strategies in step 3 - Environmental skills of CKD imated
- Setting of education rofessional an estimat
protessionals |.  Process, documents, and context and SM glomerular
and training - Community resources developed for each resources - sufficient web filtration rate and
- Resources of - renti t R . serum creatinine)
intervention co:_nponen Skills based support and paticnt safety
education and - Develop a mobile health app - Social from HCPs (adverse events)
training - Group meetings professional | -  Sufficient - Selffﬂ“m??fe
; - Intervention administration support from Quality of i
- Funding role and ppo - Mental health
- Time identity family, peers, Hospital
- Beliefs about and community admission
capabilities health care - Health care use
- Intentions center - Cost-benefit
- Behavioral - CKD-related Others
regulation knowledge and |-  Policy of digital
- Social treatment are health
influence available in the
community

A Chinese M D-based self-management intervention (plan) was
built based on the Dutch MD self-management intervention
(components; refer to the Dutch MD intervention in Multimedia
Appendix 6). Examples of intervention adaptations and their
rationale are described in Table 2 (details are provided in
Multimedia Appendix 7). Surface-level adaptations included
customizing intervention content, messages, and approachesto
thelocal patient population’s cultural characteristics. Our main

https:/formative.jmir.org/2024/1/e48605
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surface adaptations included (1) providing CKD information
trandated into Chinese, (2) providing video or voicecall options
on the dashboard for interactions with HCPs, (3) extending the
intervention delivery medium to amobile phone app combined
with awireless tracker to collect measurements automatically,
and (4) a user interface platform for data visualization and
progress review.

IMIR Form Res 2024 | vol. 8 | e48605 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Table 2. Examples of intervention adaptations and priorities of eHealth features.
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Origind MD?interven- Rationale of adaptation
tion component

Description of the adapted intervention component

Education o  Educational materidsand instructionsfor eHealth
use need to be available in Chinese and include
relatable, engaging, and relevant formatsto Chi-
nese patients.

«  Considering some vulnerable groups’ low health
literacy level, face-to-face personal assistance
and coaching methods should be used.

«  Theneed for tailored education and training on
the core concepts and possible advantages of self-
management interventions was highlighted.

Self-monitoring «  Thecomputer-based version of MD waschalleng-
ing to use as it differed from patients’ previous
experience with eHealth technology (ie, smart-
phone).

«  Chinahas 1.3 billion mobile phone users (pene-
tration rate of 90%), so it is necessary to extend
the intervention delivery medium to a maobile
phone app combined with awireless tracker to
collect measurements automatically.

«  Patientsexpressed the need to contact HCPswhen
their parameters are bad.

Information support «  Theweb-based disease-related information, tips,
suggestions, and adaptations of educational self-
management materials need to be available in
Chinese.

»  Faceto-face methodsfor personal assistanceand
coaching are needed.

«  Smartphone-based informational support is
needed.

« A needfor aweb-based information platform es-
tablished by the government or hospital was
highlighted.

Patients received self-management education, a kidney-
friendly cookbook, and an eHealth handbook with instructions
on eHealth use.

Blended learning that combines e-learning and face-to-face
methods supports self-management education devel opment for
patients and HCPsb, such as lectures, group discussions, and
community resource handouts on self-management and eHealth
use. Educational activities of eHealth simulation exercises and
real-life practice are provided.

Dialysis section: education is also provided specifically on
dialysis, such asdiaysisintroduction, uses, how it works, types,
effectiveness, side effects, and impact on aregular routine.

Patients are instructed to take health measurements at home
(eg, blood pressure) and enter the results viathe secure “ patient
self-care” mobile phone app.

Dialysissection: patientswith dialysisareinstructed to measure
or enter the tailored dialysis-related measurements, such as
kt/V, serum creatinine, hemoglobin, parathyroid hormone,
serum albumin, and serum ferritin.

The measurements entered via this patient self-care app are
linked in real time to the HCPs' interface in this app, and the
progress is recorded.

Alerts are sent to HCPs when patient-entered data are bad and
(web-based) communication is provided.

Patients received chatbot-based support, including web-based
disease-related information, tips, and suggestions focusing not
only on medical knowledge but also on obtaining and sustaining
social support, refusal skills, medication adherence strategies,
physical exercise, healthy eating, smoking cessation, and re-
duced alcohol intake.

Lectures, group teaching, and community resource handouts
are provided.

Dialysis section: the dialysis care team, including the nephrol-
ogist (kidney physician), nephrology nurse, and renal dietitian,
isonline for contact to answer patients’ questions.

3\D: Medical Dashboard.
PHCP: health care professional.

Personalized features were added, such as visua aids, self-management intervention components that underlie its
pictograms, and customized videos (eg, videos covering tailored  effectiveness, such as self-monitoring, were not changed. On
information about CKD and its treatment, such as avideo on  the basis of the technology functionality framework, priorities
fluid restrictions and dialysis procedure for patients with of eHealth features of Chinese MD and possible app
end-stage renal disease or success stories of self-management  functionalities were also depicted (Table 3).

for newly diagnosed patients with CKD). In addition, the core
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Table 3. Intervention components and priorities of eHealth features.
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I ntervention component Priorities of eHealth features Possible app functionalities
Education 1. Improvepatients accessto“easily understandableinformation” 1.  Education: build a functional module
2. eHealth resources are trustworthy and safe named “ Knowledge center” for the patient
3. Provide self-management introduction interface
2. Education: build afunctional module
named “ K nowledge center” for the HCP?
interface
Motivational interviewingand 1. Provide role model stories 1. Education: build afunctional module
modeling named “Your story” for the patient inter-
face
Self-monitoring 1. Track the changesin parameters or symptoms of patients 1. Record, display, and aert: build afunc-
2. Feedback received from the device on recorded behavior or tional module named “My self-monitor-
other personal data (eg, nutrition analysis for daily diet) from ing” for the patient interface
eHealth and HCPs 2. Communicate: build afunctional module
3. Alert sent to patients and HCPs when patient-entered data are named “My medical resources’ for the
bad patient interface
4. HCPs accessto patients’ self-monitored health indicators 3. Display and aert: build afunctional
5. Wirelesstracker in amobile app to automatically collect mea- module named “My patient” for the HCP
surements interface
6. A user interface platform in amobile app to visualize data and
review progress
7. Providing video or voice call options on the app to support in-
teractions with HCPs
Combination of homeandhos- 1. A medium for patients to access their health records 1. Record and display: build afunctional
pital measurements module named “My self-monitoring”
(Web-based) Informational 1. Theinformation in eHealth should be easily understandable 1.  Education: build a functional module
support andillustrate practical medical advicewith videosor animations named “Knowledge center”
2. Information in eHealth should be trustworthy and safe 2. Communicate: build afunctional module
3. Supporting patient communication with HCPs outside of clini- named “My medical resources’
ca visits 3. Display and dert: build afunctional
4. Enabling more individualized informational support module named “My patient” for the HCP
5. Animations or videos without medical terminology interface
6. A reliable, trustworthy, and literacy-appropriate information

source

3HCP: health care professional.

Furthermore, the intervention monitoring group intended to
develop a mobile app to enhance self-management in patients
with CKD based on patients and HCPs' needs. The fina
adapted mobile app contained different modules, asillustrated
in Table 4. Considering the low health literacy level in some
vulnerable groups, strategies such as keyword searching and

https://formative.jmir.org/2024/1/e48605

animations or videos without medical terminology were used
to ssimplify the content, reduce the complexity, and improve the
accessibility and usability of the app content.

Low-fidelity prototypeswere used to devel op the flow, content,
and design styles of the app, with examples shown in Figures
3and 4.
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Table4. A summary of modules of the adapted mobile app for chronic kidney disease (CKD) self-management.

Module Topic Content
Patient
1 My page « Introductory section: 60-minute in-person or group session, introduction and intervention overview,

practical exercise example, and supports with downloading and using the intervention.
o Personal information such as disease-related information and user records of app use.
. My favorite: personalized and accessible preferred content.

2 Knowledge center « Anintelligent question-answering system—chatbot-based information support system is developed
through the knowledge graph. Patients can enter questionsin the knowledge center module of the
patient app to receive timely and automatic tailored responses.

«  Automatic knowledge delivery: based on patient disease stage, related knowledgeisregularly delivered
through the knowledge center module to the patient.

«  Browseinformation: patients can search keywords to browse medical knowledge but also how to
attain and sustain self-management behavior such as physical exercise.

3 My self-monitoring »  Homemeasurement: patientsareinstructed to take health measurements at home (eg, blood pressure)
using awireless tracker and enter the results via this module.
«  Hospital measurement: patients access their hospital records.
«  Patient measurements at home and those performed during hospital visits are visualized jointly and
reviewed.

*  Alert sent to patients and HCPs® when patient-entered data are bad

4 My medical resources »  Feedback received from the device on recorded behavior or other personal data(eg, nutrition analysis
for daily diet) from HCPs
«  Providing video or voice call options on the app to support interactions with HCPs

5 Your story «  Servesasan interaction section to facilitate communication among patients, peers, and HCPsto un-
derstand patients’ emotiona status and apply feasible psychological self-management strategies. For
instance, patients can post and browse posts or communicate about experiences with disease manage-
ment.

« Role-modeling stories

HCP
1 My page « Introductory section, personal information, and “My favorite”: same as the patient user interface
2 Knowledge center o Providesself-management introduction and strategiesto help patientsimprove their self-management.
3 My patient » Easy accessto patients’ self-monitored health indicators and tracking of the changesin parameters
or symptoms of patients
»  Feedback on patients' recorded behavior or other personal data (eg, nutrition analysis for daily diet)
«  Providing video or voice call options on the app to support interactions with patients
«  Alert sent to HCPs when patient-entered data are bad
« Visudizing data and reviewing progress of patients measurements
« Aninternet-based section to see the “ Your story” module, give feedback on patients experience
with CKD self-management, and communicate with other HCPs
Others
1 User feedback «  Thissection asks patients and HCPs to eval uate the module from the perspective of accessing fre-
guency, subjective experience, and suggestions, hel ping improve the module further.
2 Help « Inthe“Help” tab, a platform user guideline was designed, illustrating the function and content of
each module and the operating procedure.
3 Survey « Inthe“Survey” tab, we set out survey questionnaires, including demographic information, quality
of life, and self-management self-efficacy questionnaires.
4 Content management «  Thecontent management system is managed by a multidisciplinary team mainly composed of the

system researchers and network engineers. The tasks include solving app-related problems, data backup,
and data statistics. The information that users upload through the “ Your story” section and the
guestions raised through the “ Knowledge center” are reviewed and processed to the platform. In
addition, the knowledge is delivered to patients.

3HCP: health care professional.
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Figure 3. Main page and patient and health care provider user interface of the adapted mobile app for chronic kidney disease self-management. (A)
Main page; (B) patient user interface; and (C) health care provider user interface.
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Figure 4. Modules of the adapted mobile app for chronic kidney disease self-management. (A) “Knowledge center” in the patient user interface; (B)
“My self-monitoring” in the patient user interface; and (C) “Your story” in the patient user interface.
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across al CFIR determinants (Multimedia Appendix 8). For
example, “ldentify and prepare champions’ has the highest
cumulative endorsement (407%) for this strategy to address all
determinants. This strategy is color coded in green for all

Step 5: Develop an Adoption and I mplementation Plan

The CFIR-ERIC Matching Tool [59] generatesalist of potential
strategies to address determinants. An output table (condensed

to include highly endorsed strategies) lists the CFIR  geterminants, indicating that most respondents endorsed this
determinants across the top of the table, with CFIR-ERIC strategy for those determinants. The yellow color coded cells
implementation strqtegies in the first column. Strategies &€ jndicatethat at least 20% of respondents endorsed that strategy
sorted by cumulative level of endorsement. “Cumulaive to address each indicated barrier. After discussion with the
percent” indicates the strength of endorsement for that strategy  jntervention monitoring group, the finalized implementation
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strategies are detailed in Textbox 4. For instance, to optimize
the complexity and compatibility with HCPs workflows, ERIC
implementation strategies including “develop a formal
implementation  blueprint,” “conduct local consensus
discussions” *“organize clinician implementation team
meetings,” and “ provideclinical supervision” can be used. These

Shen et al

implementation strategies can improve the implementation
practice by assessing intervention-workflow compatibility (eg,
staff working patterns and practice management) before and
during the development and implementation of eHealth
interventions and replacing existing care elements instead of
adding elements to care.

Textbox 4. A summary of implementation strategies of the Medical Dashboard—-based intervention (plan) to improve self-management of patients with

chronic kidney disease.

Tailored implementation outcomes

«  Proper training and tailored tutorials are needed to guide eHealth implementation to optimize knowledge and skills and promote intervention

uptake.
« Improving patients’ eHealth literacy.

« Theintervention is easy to use by patients and fits well with and supports health care professionals’ clinical workflows.
«  The necessary technology to implement the intervention is available and usable.
« eHealth functionalities must be ssmple and easy to use, and eHealth navigation must be clear.

«  Promoting good relations with family members and the patient’s community.

Expert Recommendationsfor Implementing Change strategies
« ldentify and prepare champions

«  Conduct educational meetings

«  Conduct local consensus discussions

« Develop aformal implementation blueprint

. Develop educational materials

«  Conduct ongoing training

« ldentify early adopters

«  Conduct educational outreach visits

«  Providelocal technical assistance

«  Organize clinician implementation team meetings

«  Distribute educational materials

« Involve patients, consumers and family members

«  Obtain and use patient or consumer and family member feedback
«  Develop and implement tools for quality monitoring
«  Maketraining dynamic

o Funding for clinical innovation

«  Recruit, designate, and train leadership

o Audit and provide feedback

«  Change physical structure and equipment

«  Develop academic partnerships

o Involve executive boards

«  Provideclinica supervision

«  Develop and organize quality monitoring systems

«  Intervene with patients or consumers to enhance uptake and adherence

https://formative.jmir.org/2024/1/e48605
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Discussion

Principal Findings

This study used the IM approach to develop atailored eHealth
self-management intervention for patients with CKD in China
based on the Dutch MD intervention. The adapted core
intervention components comprise education, motivational
interviewing, modeling, self-monitoring, combined home and
hospital measurements, blended information support, and
coaching. The tailored mobile headth (mHealth)
self-management intervention has potential for use by patients
and HCPs in China, improving patient self-management and
implementation  success. Our study contributes to
implementation research on eHedth self-management
interventions in CKD care, addressing patient and HCP needs
and priorities. It also provides insights into potential barriers
and facilitators specific to an eHealth CKD self-management
intervention in the Chinese context, which may be relevant for
countries with similar contextual characteristics.

Comparison With Prior Work

I dentification of Key Barriers and Facilitators

Our findings on key barriers and facilitators of eHealth
interventions and self-management in the Chinese context align
with those of similar studies in Western contexts. A lack of
knowledge among patients was a barrier to CKD
self-management, consistent with previous literature [63]. In
addition, our finding that patients were generally convinced of
the good quality and advantage of eHealth interventions has
been corroborated by other research [64]. These similarities
suggest that certain challenges such as clinical compatibility
persist across different regions and timein the rapidly evolving
field of eHealth.

However, our findings also revealed differences from studies
in Western settings [21], namely, “Cultural context” (ie,
paternalistic patient-HCPs relationship) and “Needs and
resources’ (ie, patients and HCPS' specific needsin the Chinese
context and infrastructure of [primary] health care) inthedomain
“Outer setting.” For instance, patient autonomy is a core
principle of patient-physician interaction in Western cultures
[65,66]. However, the appreciated paternalistic relationship in
our study can be valuable and even essential to improving health
outcomes and treatment adherence in some cultural contexts
[67,68]; for instance, if patients prefer and express needs for a
paternalistic approach over autonomy [67,68], HCPscan provide
guidance on self-management, raising awareness of its
importance and potential benefits. This can optimize the
effectiveness of the self-management intervention.

Furthermore, improved primary health care infrastructure is
needed to support CKD self-management in China. In China,
the care for patients with CKD relies heavily on nephrology
departments, and the lack of a strong primary care system in
rural areas poses a significant challenge due to the distance to
health care facilities. Therefore, eHeadlth interaction plays a
crucial rolein enabling accessto care. These factors can be used
to accelerate the implementation of eHealth CKD

https://formative.jmir.org/2024/1/e48605
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self-management interventions in countries with similar
contextual characteristics to those of China.

Theoretical Foundation

Previous studies recommend that a solid theoretical foundation
is necessary to plan, design, evaluate, and implement eHealth
sdlf-management interventions [69]. However, our review found
that only a few eHealth CKD self-management interventions
reported the use of a specific theory [21], thereby limiting the
understanding of mechanisms of action and hindering replication
of eHealth intervention implementation. Our study highlighted
the strengths of the theories used.

The IM method guides the development and implementation
of interventions by making evidence-based decisions and
matching methodsto change objectives. It provides an overview
of these methods[36]. In addition, the IM-based design involves
analyzing relevant constructs in theory, mapping them to
stakeholders needs, and conceptualizing intervention
components. These components are then converted into different
functionalities and incorporated into various function modules
in the mobile app.

Furthermore, to trandate interventions into different contexts
(eg, health care system and population), it is crucial to adapt
and align these interventions with context characteristics. The
HBM and TPB are 2 highly cited social psychological theories
focusing on individuals' perceptions, attitudes, needs, and
sociocultural context [70,71]. In step 1, we conducted a needs
assessment based on elements mainly from the HBM and TPB
to improve intervention alignment with the target population’s
needs and priorities. In step 2, we used the CFIR to identify key
factors influencing the implementation of eHeadth CKD
salf-management interventions. The CFIR providesapragmatic
structure for identifying potential intervention componentsand
implementation strategies in health systems at multiple levels.
In addition, it helped address the black-box problem common
in many adaptation models, in which the procedures used to
carry out the adaptation process with stakeholders are often
vague and unspecified and, thus, difficult to replicatein the new
target population and local setting.

Stakeholder I nvolvement in I nter vention Development
and Adaptation

Researchers and intervention developers integrated the
perceptions, attitudes, and needs of patients and HCPs to adapt
a tailored eHeadlth self-management intervention for patients
with CKD in China. To our knowledge, our study isthefirst to
consider patients and HCPs' needs and preferencesin designing
and implementing an eHealth intervention for CKD
self-management in China. However, to ensure asuccessful and
sustainable implementation of eHealth interventions within a
medical organization, it isimportant to follow patient-oriented
principles and have active patient involvement in the research
process|[72]. In addition, using cocreation methods and engaging
patient stakeholders as research partners should be done
throughout intervention devel opment and adaptation [73-75].
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MD Self-Management Intervention Adaptation in
China

To ensure the effectiveness of the Dutch MD-based
self-management intervention, we did not change the core
self-management intervention components of MD that underlie
its effectiveness, such as provision of information support. In
addition, we made surface-level cultural adaptations to
customize the intervention content, messages, and approaches
to the local patient population, enhancing its appeal and
feasibility. Our adaptations focused on the following areas.

First, self-management is often misunderstood as adherence to
medical treatment by patients with CKD and HCPs in China
[39]. To address this, we included specific self-management
training for patients and HCPs in the adapted intervention.
Second, Chinese society is more collective compared to most
Western countries, emphasizing the importance of good
relationships with family and the community. Therefore, the
adapted intervention provides information on locally available
resources, such as newsletters or role-modeling stories of CKD
self-management offered by the community or patient
associations.

Third, we adapted the intervention delivery medium to amobile
phone app. mHealth using technol ogies such astrusted medical
knowledge resources can improve telecommunication and
behavior monitoring and offer timely and accessible primary
health care on a wide scale. This could reduce the burden of
CKD, particularly in China, which has numerous internet and
mobile phone users. This finding is reflected in previous
literature on the devel opment of a user-centered eHealth appin
China[76].

Furthermore, we improved accessibility of self-management
support for most patients, including vulnerable groups such as
peoplewith alower educational level and eHealthilliteracy and
of older age. While eHealth has been proven effective in
improving health care locally, regionally, and worldwide [30],
some vulnerabl e popul ations may be disadvantaged by eHealth;
for instance, peoplewho are unemployed or with low education
benefit less from web-based interventions [ 77]. Asface-to-face
contact remains necessary to optimize medical care, adherence,
and treatment outcomes, a*“ blended or hybrid care model” [78]
is applied when necessary, combining eHealth with face-to-face
support to provide patients with in-person training on the use
of the mHealth app in addition to on-demand web-based help,
phone support, or support from family and friends.

Transfer ability and Recommendations

Our research extends the tranglation of potentially effective
mHealth interventions to different local contexts, increasing
their generalizability. The development and adaptation process
encompassed high user involvement, stakeholder input, and
robust theories from established eHealth self-management
interventions, enhancing the intervention’s potential
effectiveness. In addition, the methodological approach and
findings of our study are relevant to the Chinese context aswell
as other countries with similar contextual characteristics such
as the lack of a strong primary care system, long traveling
distances to health care facilities, a limited understanding and
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knowledge of CKD (self-management), a more prominent
paternalistic patient-HCP relationship, and wide-scale use of
mobile phone apps.

The lessons learned from our study can guide future research
on intervention adaptation. First, instead of a“one-size-fits-all”
approach, researchers and eHealth intervention developers
should be aware of context-specific factorsinthelocal settings.
Second, this study serves as an example of preparation for
intervention adaptation by leveraging the experiences of
clinicians and multidisciplinary teams to produce the initial

prototype app.

Strengthsand Limitations

Our study has severa strengths. To our knowledge, it isthefirst
to use the IM approach to develop and adapt an eHedlth
intervention for CKD self-management in China. The IM
approach incorporates theory and evidence, providing guidance
for local adaptation. Second, we provide an overview of barriers
and facilitators specific to eHedth self-management
interventions in the Chinese context. Third, our research team
is multidisciplinary, including academic general practitioners,
a nephrologist, health services researchers, nurses, and a
behavioral scientist. The involvement of a multidisciplinary
intervention monitoring group ensured the intervention's
feasibility and alignment with existing processes.

Nevertheless, there arealso limitations. First, we did not include
primary care HCPsin the qualitative interviews. Inrural China,
where arobust primary care system islacking, the responsibility
for CKD care primarily lies with HCPs in nephrology
departments at city hospitals. As a result, patients with CKD
have limited or no contact with their primary care providers.
Second, we performed a needs assessment to identify
perceptions, attitudes, and needs of patientsand HCPsregarding
eHedlth sdf-management interventions for CKD. The
participation of those that matter is essential for IM and greatly
determines the success of theintervention in practice. However,
due to limited time and resources, we unfortunately were not
able to include patients and caregivers in the intervention
monitoring group. For future research, we will include themin
themonitoring group, such as using the “ member check” method
to explore patients’ and caregivers' views on the intervention
plan and provide an in-depth understanding of its usability,
functionality, and acceptability. Third, the intervention
development study is based exclusively on formative research
methods, and a pilot test is currently underway to optimize the
M D-based self-management intervention in preparation for a
full-scale randomized controlled trial.

Conclusions

eHealth interventions such as the Dutch MD self-management
intervention could be widely used to improve the health of
people with CKD. To increase the reach of these interventions
in the public health system, especialy in low- and
middle-income countries, adaptations to the local context are
needed. This paper details the development and adaptation
process of the Dutch MD-based CKD self-management
intervention to the Chinese setting. By systematically applying
an IM approach collaborating with experts and stakeholders,
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an mHealth-based CKD self-management intervention was
developed that provides a good fit with patients needs and
priorities and is easy to use and well integrated into HCPS
workflows. To trandl ate theimplementation of effective eHealth
self-management interventionsfor patientsin local settings, we

Shen et al

eHedlth (eg, previous experience of eHealth use and preferences)
to discern tailored intervention adaptation. In addition, the
iterative Plan-Do-Study-Act cycle is needed for continuous
intervention improvement in daily practicethat aimsto identify
barriers and needed changes in implementation and outcome

recommend that future researchers and intervention developers  efforts.

explore the intersection of factors that influence the use of
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