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General introduction

General introduction
The burden of chronic kidney disease

Chronic kidney disease (CKD) is a severe public health problem [1, 2]. Globally, around
698 million individuals are affected by CKD [3]. CKD is defined as kidney damage or a
measured glomerular filtration rate (GFR) < 60 mL/min/1.73m?2 for more than three
months, and is classified into five stages based on the decline in GFR and level of
albuminuria [4]. Numerous detrimental health outcomes are linked to CKD including
kidney failure, accelerated cardiovascular disease (CVD) and premature death [5-7]. A
recent study reported that globally, 1.4 million CVD-related deaths and 25.3 million CVD
disability-adjusted life years are attributable to impaired kidney function [8]. Also, living
with CKD involves challenges associated with CKD management, including dealing with
symptoms and disability; monitoring physical indicators; managing complex medication
regimens; maintaining proper levels of nutrition, diet, and exercise; adjusting to the
psychological and social demands [9, 10]. After CKD progression, patients with end stage
renal disease (ESRD) rely on dialysis treatment or kidney transplantation; those receiving
maintenance dialysis suffer from physical and emotional symptoms, exhibit a high
prevalence of depression, and experience substantial impairments in quality of life [11].
Additionally, health-related and societal costs of CKD constitute a substantial economic

burden [1, 12, 13].
Disease self-management of patients with CKD

The World Kidney Day Steering Committee has declared 2021 as the year of "Living Well
with Kidney Disease." Empowering patients in their CKD management may help deal with
the involved challenges and minimize the burden and consequences of CKD-related
symptoms to enable increased life participation (i.e. the ability to do meaningful activities
of life) [14, 15]. Patients’ involvement in the management of their own care is referred to
as disease self-management (hereafter referred to as ‘self-management’), which is defined
as “an individual’s ability to manage the symptoms, treatment, physical and psychosocial
consequences, and lifestyle changes inherent to the life with a chronic condition” [16]. As
previously noted, self-management is comprised of three main tasks: medical, emotional,
and role management. Hence, self-management is not limited to medical management but
also aims to optimize the uptake of new meaningful behaviors or life roles and it promotes
adequate coping with disease consequences [16]. The benefits of CKD self-management
are well documented. Appropriate self-management has the potential to optimize a
patient’s ability to perform the cognitive, behavioral, and emotional behavior necessary

to maintain a satisfactory health-related quality of life [17]. Also, for patients with CKD,
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interventions supporting self-management can not only improve self-management
behaviors [18-20], but also health outcomes and quality of life [21, 22], and may even slow
disease progression [23-26]. Hence, optimizing CKD self-management is of utmost
importance to reduce disease burden, optimize health outcomes and control health care

expenditures [24].
eHealth to support CKD self-management

Electronic health (eHealth) based interventions are being increasingly developed to
support CKD self-management. The most cited definition of eHealth is that of Eysenbach
[27]: “e-health is an emerging field in the intersection of medical informatics, public health
and business, referring to health services and information delivered or enhanced through
the Internet and related technologies. In a broader sense, the term characterizes not only a
technical development, but also a state-of-mind, a way of thinking, an attitude, and a
commitment for networked, global thinking, to improve health care locally, regionally, and
worldwide by using information and communication technology.” eHealth can be
operationalized into three types following previous categorizations [28, 29]. The first is
‘inform, monitor and track’, encompassing the use of eHealth technologies to observe and
study health parameters. The second type is ‘interaction’, covering the use of eHealth to
facilitate communication between all users. The final type of eHealth is ‘data utilization’,
referring to the collection, management, and use of health and medical data sources to
inform decision making and intervention development. eHealth can help patients to
achieve personal health goals, and make patients feel more responsible for their own
health status [30]. Moreover, eHealth can facilitate remote patient communication and
exchange of (health) data. In this way, eHealth can help to increase health care efficiency
while maintaining a wide-scale, cost-effective health care approach [31]. Previous
evidence suggests that eHealth self-management interventions have the potential to
improve healthy behaviors and health outcomes of patients with CKD [32-36], and are
found to be feasible and acceptable for patients with CKD and healthcare professionals

(HCPs) [35].
Translation of effective CKD self-management eHealth intervention to Chinese settings

However, research on CKD self-management eHealth interventions has mostly focused on
high-income countries, whereas CKD burden is highest in low- and middle-income
countries (LMICs) [37]. A systematic review reported that 388 million adults had CKD in
LMICs [37]. The burden of CKD is particularly high in China, with the highest number of
patients being affected by CKD (132 million) [3]. Around one fifth of the global burden of
CKD is in China [3, 38]. Patients and HCPs face challenges in the accessibility of CKD care
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due to the lack of a strong primary care system in China. For instance, in rural China, the
long distance to healthcare facilities is a significant problem for patients with CKD.
eHealth interventions provide great potential to address these challenges such as so-
called ‘internet hospitals’ allowing patients to receive high-quality care from a top-tier
hospital from either their own home or a local clinic, through a video or telephone
connection [39]. Hence, eHealth self-management interventions have a great potential to

decrease the burden of CKD in countries with fewer resources, including in China.

One possible solution to decrease the burden of CKD is to translate CKD self-management
eHealth interventions proven effective in high resource settings to low resource settings.
An example of an extensively studied and effective CKD self-management eHealth
intervention is ‘Medical Dashboard (MD)’ [40-42]. The MD, developed in the Netherlands,
enables patients and HCPs to monitor and track healthy behaviors and disease
parameters. It was used in the Outpatient Clinic Kidney Transplant of the Leiden
University Medical Center since February 2016. In a randomized controlled trial (RCT),
the use of MD has been shown to improve patients’ adherence to sodium restriction intake
and blood pressure control [40, 42]. Also, patients reported being highly satisfied with the
online disease management system used on the platform [41]. Our research team is
closely working with its developers to amend and upscale the intervention to Chinese
settings. All core intervention components of MD are presented in Textbox 1 and Figure 1.

Textbox 1. Core intervention components and functionalities of Medical Dashboard.

e  Motivational interviewing: Patients are provided with a one-hour individual
motivational interview, which focuses on discussing barriers, benefits, and strategies for
self-management; setting personal goals, and strengthening intrinsic motivation and self-
efficacy.

e  Education: Patients are provided with education, a kidney-friendly cookbook,
instructions for self-monitoring blood pressure (using a Microlife Watch blood pressure
home device), dietary intake (using an online food diary) and 24-hour urinary sodium
excretion (using an innovative point-of-care chip device).

*  Self-monitoring: Patients are instructed to take health measurements at home (e.g.
blood pressure, weight and glucose) and enter the results of these measurements via the
secure “self-care” website www.bonstat.nl. The measurements entered via this website
are linked real-time to the Medical Dashboard interface.

. Combination of home and hospital measurements in the Medical Dashboard: The
measurements that patients take at home and the measurements performed during
hospital visits are visualized jointly in the Medical Dashboard.

*  Online information support: Patients are provided with online disease-related
information, tips and suggestions focusing not only on medical knowledge, but also on
how to obtain and sustain social support, refusal skills, medication adherence strategies,
physical exercise, healthy eating, smoking cessation and reduced alcohol intake.

. Personal coaching: Patients are coupled with one of four personal coaches: three
health psychologists and one dietician. Following the self-monitoring measurements,
patients are provided with feedback by telephone from their coach or during hospital
visits. The discussion focuses on the progression, achievements, barriers and possible
solutions of self-management.
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Figure 1. Medical Dashboard. (A) self-monitoring; (B, C) combination of home and hospital
measurements in the Medical Dashboard, online information support.
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Knowledge to inform CKD self-management eHealth intervention in Chinese settings

As self-management occurs in a social context [43], applying a ‘one-size-fits-all’ approach
and simply translating the intervention as a whole to a different context is not sufficient.
Based on the SETTING-tool used for mapping local contexts for (lung) health
interventions in diverse low-resource settings [44], key contextual elements including
local beliefs (i.e. an idea or principle judged to be true), perceptions (i.e. the organized
cognitive representations that individuals have about a subject), attitudes (i.e. an
individual’s overall evaluation of a subject based on certain perceptions) and needs (i.e.
demands and requirements that people require to address their problems) of the target
population towards CKD self-management eHealth intervention should be assessed and
integrated into implementation strategies of CKD self-management eHealth intervention
in China [44, 45]. Also, the prevalence of CKD and which group of people are at high risk
of having CKD in real settings need to be examined. However, as of yet, this knowledge
about local contexts for CKD self-management eHealth intervention in China is not

available.
Aim of this thesis

To overall aim of this thesis is to inform the adaptation and evaluation of a tailored CKD
self-management eHealth intervention in China based on the Dutch MD intervention.
Chapter 2 provides an overview of the literature regarding the implementation and
effectiveness of eHealth self-management interventions for patients with CKD. Chapter 3
describes the extent of the burden of CKD in Chinese settings assessed by a repeated
cross-sectional study; it shows the prevalence of reduced kidney function, kidney function
decline and related risk factors in a Chinese primary care population. Chapter 4 presents
the research methods used to develop and tailor a MD intervention for Chinese settings
by using the Intervention Mapping approach. Chapter 5 examines the beliefs, perceptions
and needs of Chinese patients with CKD and HCPs towards CKD self-management.
Chapter 6 presents the perceptions, attitudes and needs of Chinese patients with CKD
and HCPs towards eHealth/digital tools to support CKD self-management. Finally, I
discuss the major findings described in Chapters 2-6 and their implications for
development and implementation of CKD self-management eHealth intervention in China

and for future research.
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