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ABSTRACT
Diabetes Mellitus (DM) is a chronic disease characterized by abnormally uncontrolled high blood 
glucose level. The Risk Assessment and Management Program (RAMP) in Hong Kong has been 
providing long-term face-to-face follow-up to DM patients in the government out-patient clinics 
since 2009. However, under the current outbreak of COVID-19, these face-to-face consultations 
were ceased over and over again to lower the risk of disease transmission. With the advancement 
in technology, the recent emergence of telecare has provided an alternative to replace the 
conventional consultations in the clinics. Its clinical effectiveness on DM patients has also been 
supported by numerous studies. Yet, there is only a paucity of literatures discussing the practicality 
of such implementation design in the real-world settings. This study aims at studying both the 
effectiveness and implementation outcomes of telecare in Hong Kong DM patients. It adopts a 
type 2 hybrid effectiveness-implementation design. It will be conducted in seven government 
out-patient clinics in Hong Kong. The subjects will be randomly assigned to an intervention 
group or a control group when they 1) are aged 18 or above, 2) have a confirmed diagnosis of 
diabetes, and 3) are having regular follow-up appointment in the clinic. Subjects in the intervention 
group will receive a 84-week Risk Assessment and Management Program (RAMP) in an alternate 
telecare and face-to-face consultations mode, while the control group will receive the same 
program but in usual face-to-face consultation mode. RE-AIM is employed as the implementation 
and effectiveness outcome evaluation framework. The primary outcome measure will be HbA1c. 
Data will be collected pre-intervention (T1), 42-week (T2), and 84-week (T3). The study will 
provide effectiveness-implementation assessment of telecare mode for DM patients in Hong 
Kong, as an alternative or in addition to conventional face-to-face consultations. It also aimed to 
provide insights for the future adoption in a broader health care setting.

Introduction

Diabetes Mellitus (DM) is a chronic, metabolic disease 
characterized by abnormally uncontrolled high blood 
glucose levels [1]. Its prevalence has risen dramatically 
over the past decades, reaching approximately 529 mil-
lion people worldwide in 2021. It is even estimated that 
the figures will be doubled to 1.31 billion by 2050 [2]. 
In Hong Kong, 10% of the total population is affected 

by DM and is expected to rise to 12.8% by 2025 [3]. 
According to a recent study, the incidence of DM 
increased gradually in people aged 20 to 40 [4], imply-
ing that the DM population in Hong Kong not only 
becomes larger, but younger. DM can lead to a wide 
range of microvascular and macrovascular impacts. It is 
reported that 40% of patients have more than one 
complication such as angiopathy, retinopathy, 
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cardiovascular diseases, and cerebrovascular diseases 
[5]. In addition, DM is posing a heavy burden to the 
healthcare systems and economy as the treatment of 
DM requires extensive use of medical resources. 
According to a study in Hong Kong, it mentioned that 
approximately $2 billion were spent each year as the 
health care cost for DM [6]. Furthermore, patients with 
severe complications might not be able to work. This 
could result in a decline in the working population, 
which is unfavourable to the society in the long run.

DM isn’t a disease that can be fully cured but requires 
a long-term follow-up and management in the commu-
nity. In Hong Kong, the General Out-Patient Clinics 
(GOPCs) under the Hospital Authority have served mil-
lions of patients with chronic illness, including DM [7]. 
Since 2009, there is a program named the Risk Assessment 
Management Program (RAMP) that initiates in GOPCs 
intending to provide multidisciplinary risk assessment, 
complication screenings, and subsequent regular follow-up 
consultations to DM patients (Appendix 1 showed the 
RAMP workflow). Throughout these years, researchers 
have already proven the significant clinical effectiveness 
of the RAMP in terms of patients’ health outcomes such 
as improvement in HbA1c, blood pressure, lipid profile, 
and BMI [8–10]. Yet, these conventional face-to-face con-
sultations could be time-consuming and troublesome 
owing to geographical issues and traveling difficulties. To 
illustrate, some patients might be living in far-off areas 
which could take them quite a lot of time to arrive at the 
clinic. More importantly, hospital visits greatly increase the 
risk of disease transmission, especially under the current 
COVID-19 pandemic. With the advance of science and 
technology, telecare consultation could be a flexible and 
cost-effective alternative method to continue thus con-
summate our support to these DM patients.

Telecare consultation is a type of virtual consultation 
where communication takes place between healthcare 
professionals and clients through telecommunication 
applications. In a previous study utilizing a survey design, 
it was found that the majority of patients who needed to 
contact general practices during the COVID-19 lockdown 
period were highly satisfied with telecare for routine con-
sultations in terms of convenience and safety [11]. When 
focuses on the clinical effectiveness of telecare on DM 
care, a past study acknowledged that such mode has a 
positive impact on health indicators such as blood glu-
cose level and lipid [12]. Moreover, a previous 5-year lon-
gitudinal study showed that using telecare as a 
consultation mode has led to better HbA1c, blood pres-
sure levels, and lipid profile among DM patients than 
adopting the conventional face-to-face consultations [13].

While telecare consultation has its advantages over 
conventional consultation in managing the health 

outcomes of DM patients as supported by a great 
number of literatures, the practicality and achievability 
of telecare in real-world settings have yet to be 
explored. Possible barriers such as insufficient digital 
literacy, lack of access to technology, and absence of 
clear operational guidelines may limit the willingness 
of healthcare professionals to implement the interven-
tion [14]. More importantly, economic considerations 
like whether the intervention meets economic princi-
ples, are all key determinants of the practicability of 
applying and sustaining telecare consultation in 
healthcare organizations. Several overseas studies with 
an implementation science basis have explored per-
ceived conditions to ensure the successful implemen-
tation of telecare. For example, the majority of 
respondents agreed that the easiness of telecare use 
and its compatibility with daily life are key factors that 
may influence their use of telecare consultation. From 
a socio-economical aspect, respondents commented 
that it is important to have an adequate amount of 
financial aid to support their sustained adoption of 
telecare. Additionally, a safe telecare network is also 
crucial to protect data confidentiality as well as patient 
privacy [15, 16].

Implementation science provides insight for inte-
grating new programs, such as telecare, into the 
healthcare system by evaluating the clinical effective-
ness as well as the practicality in real-world settings. 
Currently, the use of telecare consultation is limited 
despite an outstanding telecommunication infrastruc-
ture in Hong Kong [17]. The ongoing COVID-19 pan-
demic creates a pressing need for telecare consultation 
to be integrated into the current RAMP in hopes to 
continue the care for DM patients. To the best of our 
knowledge, there are no translational researches 
available that explore simultaneously the effective-
ness and implementation outcomes of adopting tele-
care model of care in a primary health care setting in 
Hong Kong. If this proves successful, this would be 
the first study locally to provide insightful under-
standings on the execution and maintenance of tele-
care consultations in not only DM care, but also in 
other chronic disease management in primary care 
settings.

Conceptual framework

The hybrid effectiveness-implementation design of this 
study is guided by two models. The design of the 
implementation strategies is informed by the Generic 
Implementation Framework (GIF) [18], while the design 
of the effectiveness and implementation evaluations is 
based on the RE-AIM framework [19].
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The GIF proposes that there are facilitating and hin-
dering factors, and strategies influencing each stage of 
implementation process, namely, development and 
exploration, preparation, operation, sustainability 
phases [18]. Facilitating factors such as support from 
management level and hindering factors such as low 
staff engagement level may support or hamper the 
dissemination and implementation process of the pro-
gram. The present study will therefore utilise the GIF 
as a foundation, and address the facilitating and hin-
dering factors by providing appropriate implementa-
tion strategies, such as staff training and program 
orientation, in different stages of the implementation 
process.

RE-AIM is an evaluation framework to guide the 
effectiveness and implementation outcomes evaluation 
[19]. RE-AIM examines 5 dimensions: Reach into the 
target population, Effectiveness of the intervention, 
Adoption by the staff and setting, Implementation fidel-
ity, and Maintenance (i.e. degree of sustainment over 
time). Thus, RE-AIM is ideal for structuring the pro-
posed hybrid implementation-effectiveness evaluation. 
The results of these evaluations are expected to lead 
to more profound insights in the feasibility and trans-
latability of the intervention, optimal training for the 
staff and patients, and the factors influencing the 
acceptance of the intervention by the target population.

Aims

There are two aims for the present study: 1) compare 
the clinical effectiveness between alternate telecare 
and face-to-face consultations and usual face-to-face 
consultations in improving client outcomes (i.e. HbA1c, 
Body Mass Index [BMI], fasting lipid profile, medication 
adherence, quality of life [QoL]) and health service uti-
lization (i.e. unscheduled attendance at general practi-
tioners’ office, emergency department, general 
out-patient clinic) among DM patients, and 2) explore 
and identify whether an implementation strategy of 
alternate telecare and face-to-face consultations at 
general out-patient clinics is reachable to the target 
DM patients, adoptable to the clinic staff and clinic, 
implementing accurately, and sustainable in long term.

Hypothesis

It is hypothesized that DM patients who receive alter-
nate telecare and face-to-face consultations will have 
no differences in client outcomes and health service 
utilization outcomes compared to those who receive 
usual face-to-face consultations.

Methods/design

Study design

Hybrid effectiveness-implementation type 2 design is 
adopted in this study. It is a design that evaluates the 
effectiveness of an intervention while also considers 
the implementation process and factors that may 
influence its successful adoption and integration into 
real-world settings [20]. Type2 design is used when 
intervention in both the clinical and implementation 
spheres are tested simultaneously. In this study, a ran-
domized controlled trial will be used to compare the 
effectiveness between alternate telecare and face-to-
face consultations and usual face-to-face consultations, 
while both qualitative and quantitative methods will 
be employed to evaluate implementation strategies 
and determine the factors that may influence imple-
mentation process.

Study setting, subjects and recruitment strategies

The study will be implemented in seven government 
out-patient clinics (GOPCs) under Hospital Authority in 
the New Territories West Cluster from Jan 2023 to Dec 
2025. The subjects who are DM patients (either type 1 
or type 2) with regular follow-up appointment in the 
clinic will be screened and recruited into the study if 
they 1) are aged 18 or above, and 2) have a confirmed 
diagnosis of diabetes. They will be excluded if they are 
1) having dementia, 2) having unaccompanied hearing 
or visual loss, 3) not living in an area with Internet 
coverage.

Research assistants (RAs) will introduce the program 
to the eligible DM patients in the clinics. For those 
who are eligible and agreed to join, RAs will collect 
their signature for the consent form and baseline data. 
After successfully collect their data, the RAs will call 
the principal investigator (PI) of the research team for 
randomization. The PI will put the numbers (i.e. 1 = 
“telecare group”, 2 = “control group”) that generated 
from a software “Research Randomizer” into sealed 
envelopes and open sequentially when receive the call 
from RAs. A block randomization of size 8 will be 
employed to ensure balanced representation of the 
subjects in each group. The PI will provide the group 
list to the clinic clerk, who will then inform individual 
participants about their randomization results and 
guide them to follow the assigned delivery consulta-
tion mode. The Research Assistants (RAs), who will 
solely be involved in data collection, and the statisti-
cian, who will be responsible for data analysis, will be 
blinded to the group assignment.
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Implementation process

Development and exploration phase
The research team has met with the chief of service, 
practitioners, and the managers of the GOPCs for three 
times to introduce the program, discuss about the 
impacts of the program to the GOPCs and the DM 
patients, and the pros and cons. With the support of the 
chief of service and the staff, both parties further discuss 
about the strategies and logistics of adopting the tele-
care consultation in GOPCs. The research team has 
agreed to a) promote the program within the GOPCs by 
preparing pamphlets and posters; and b) support the 
program’s implementation and adoption process.

Preparation phase
Before commencement of the program, program ori-
entation and training workshops have to be provided 
to the staff in GOPCs. The research team has intro-
duced and explained the program, illustrated the 
logistics of the program, and the roles and responsibil-
ities of each healthcare providers in the one-day work-
shop. Each participant also received a user guide that 
displays the program workflow and explains with easy 
text and graphic instructions how to use the telecare 
tool. In addition, recruitment and implementation pro-
cess protocols were developed with the collaboration 
of the healthcare providers in the GOPCs. The 
Information Technology (IT) team of the Cluster will 
provide IT support during the whole process.

Operation phase
Both intervention (alternate telecare and face-to-face 
consultation) and control (usual face-to-face consulta-
tion) group subjects will receive DM RAMP in one of 
the seven GOPCs. Patients enrolled in the RAMP will 
undergo an initial risk assessment, which include phys-
ical examination, eye and foot assessment, laboratory 
testing, and complication screening. According to their 
conditions, the healthcare providers, including nurse, 
practitioners, and physiotherapists, will provide individ-
ualized diabetes education and lifestyle modification 
advice to the DM patients [21]. In this study, the 
healthcare providers for both groups will be the same 
to minimize the operator effect. The only difference in 
these two groups is the delivery model, where inter-
vention group will receive alternate telecare and 
face-to-face consultations and control group will 
receive usual face-to-face consultations only within the 
84-week study period. During this program duration, 
there will be a total of seven consultations for both 
groups as each consultation is approximately 14 weeks 

apart. Both groups will receive the first consultation 
onsite. Before the end of the first consultation, the 
healthcare providers will provide intervention group 
patients instructions on how to use HA Go, a telecom-
munication app that can provide virtual face-to-face 
service, in their next meeting. A clerk will help contact 
the patients one hour prior to the next consultation 
for rehearsal. Any technical problems will be managed 
in this one hour by either the clerk or the IT team.

Sustainability phase
The research team and the healthcare providers will 
discuss the implementation progress at bimonthly 
meetings, and if necessary, adjustment will be made. 
The changes will be documented throughout the pro-
cess. Since the implementation of telecare consultation 
is still in its infancy phase for the Hospital Authority 
and its use is increasing, particularly during the 
COVID-19 pandemic, the corporate policy and guide-
lines of the service may be modified during the oper-
ation phase of this study.

Sample size

Power analysis is used to estimate the sample size of 
the study. Based on the non-inferiority criteria of 0.4% 
between the two groups on the primary outcome, 
HbA1c, in a previous similar study [22], and the vary-
ing drop-out rates of previous studies, which ranged 
from 0% to 20% over a follow-up period of 1–10 years 
[23–26], assuming a 20% of beta error, a 0.05 of alpha 
level, and a drop-out rate of 20% in this study, a sam-
ple size of 350 subjects will be needed in each group, 
i.e. a total of 700 subjects in two groups.

Ethics and dissemination

Ethical approval was granted from the ethics subcommit-
tee of a university in Hong Kong. Information of signifi-
cance, aims, procedures, benefits and risks will be told to 
all eligible subjects. Subjects will be reassured that they 
can refuse participation and withdraw from the study 
anytime without any penalty. Subjects will sign the con-
sent form after they expressed understanding of the 
study. They will remain anonymous, and all data will be 
identified by a case number only. A telephone hotline will 
also be provided to the subjects for queries.

Outcome measures

The present program will use RE-AIM as the evaluation 
framework.
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Reach:
To identify how representative the enrolled patients are of 
the target population, the number of DM patients who 
are eligible, invited, excluded, and enrolled to receive tele-
care consultation in the GOPCs will be counted and com-
pared to non-participants on key demographic data such 
as age, diabetes type and duration, and number of 
follow-up attendance. The RAs will also try to ask both 
participating and non-participating patients the reasons 
why they enrol or not enrol to provide further informa-
tion on the reach of the program.

Effectiveness:
The effectiveness outcomes of the program include 
HbA1c, fasting lipid profile, body mass index (BMI), 
medication adherence, quality of life (QoL), and health 
service utilization. The primary effectiveness outcome 
of this study is the HbA1c level. HbA1c is a standard 
assessment of glycemia and refers to the mean blood 
glucose levels over the previous 2 to 3 months [27]. 
Fasting lipid profile includes cholesterol level, and 
high- and low-density lipoprotein. Similar to HbA1c, 
the fasting lipid profile will be drawn from patients’ 
blood when the patient has onsite consultation. The 
results can be extracted from the hospital database. 
BMI will be measured each time during GOPC admis-
sion by dividing weight in kilograms by height in 
meters2. Medication adherence will be measured by 
adherence to refills and medication scale [28]. This 
4-point Likert scale has scores range from 12 to 48, 
with lower scores representing better medication 
adherence. The scale has demonstrated high internal 
consistency, with a Cronbach’s alpha of 0.81 [28]. 
Quality of life will be evaluated by the version 2 of the 
12-item Short Form Health Survey [29]. The scale mea-
sures various aspects of physical and mental health 
from which physical and mental component scores 
can be summed. It has been widely used in Chinese 
diabetic patients with good validity and reliability 
[30,31]. The outcomes of health services utilisation 
include the total number of unscheduled visits to gen-
eral out-patient departments, general practitioners 
(GP), emergency departments, and hospitals, and the 
total health service attendance. The information will 
be extracted from the hospital database, except for GP 
visits, which will be reported by the subjects.

Background demographic data will be collected to 
compare the baseline differences between the two 
groups. They include age, gender, marital status, edu-
cation, work status, years of using a smartphone, 
financial status, family living in the same household, 
caretaking support, diabetes type and duration, date 

of first follow-up, number of referrals, professionals to 
whom the patient is referred.

Adoption:
How success the telecare consultation adopted at the 
staff and clinic level will be determined by the 
Readiness for Implementation Model Survey [32]. The 
survey comprises 42 items asking the healthcare pro-
viders about the facilitators and barriers of adopting 
telecare in GOPC. The scores range from 0 to 100, with 
higher scores indicating better adoption. The scale has 
demonstrated good inter-rater reliability [32].

In addition to quantitative survey, separated 
semi-structured group interviews with healthcare pro-
viders and patients will be conducted to explore their 
views on facilitating, hindering factors, and the feasi-
bility of implementing the program in GOPC.

Implementation:
A performance checklist that developed by the PI 
according to the workflow of the program will be used 
to identify whether the program is implemented as 
intended. The checklist was validated by a group of 
healthcare professionals such as doctors, optometrists, 
and nurses, and global researchers who have experi-
ence in conducting implementation science studies. In 
addition, five percent of the patient documentation 
will be extracted from the database of the hospital to 
check the adherence of the interventions by the 
healthcare providers to the set protocol.

Maintenance:
The sustainability effect of the program will be evaluated 
by measuring the effectiveness outcomes at 84 weeks 
after the commencement of the program. At each data 
collection timepoint (i.e. baseline, 42 weeks, 84 weeks), the 
RAs will record the number of patients who withdraw 
from the program or request to change from alternate 
telecare and face-to-face consultation to usual face-to-
face consultation or vice versa and the reasons for doing 
so. In addition, maintenance of the program will depend 
on the costing evaluations. The cost of telecare consulta-
tion, including the software and on-going costs, will be 
estimated from the provider perspective as well as from a 
societal perspective, including patients’ costs in terms of 
travelling and time. An ingredient approach will be 
employed to estimate the cost. The total estimated cost 
for both groups will be estimated and compared.

Data collection

Data will be collected at three time-intervals, baseline 
pre-intervention (T1), 42 weeks (T2), and 84 weeks after 
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the interventions begin (T3). The RAs, who are blinded 
to group allocation and not involved in interventions, 
will collect the data in the GOPCs in T1, and via tele-
phone call in T2 and T3. They will be tested on 
inter-rater reliability to ensure data quality. Five per-
cent of the data will also be randomly selected for 
independent review. Participants will receive a HK$ 50 
coupon as a token of appreciation for their time com-
mitment and to help cover transportation costs upon 
completion of the T3 data collection.

Semi-structured interviews will be carried out in T3 
by research team members. A one-time in-depth focus 
group interview allows the research team to under-
stand the group dynamics where different opinions 
from persons can be explored. During the interview, 
participants will be asked questions such as "What is 
your experience with the telecare consultation?" and 
"What aspects of the intervention program do you like 
or dislike?" At each time point, separated interviews 
will be conducted to the same group of people includ-
ing (1) GOPC manager, (2) clinic healthcare providers 
(i.e. doctor, nurse), and (3) 64 (20%) of the patients in 
telecare group.

Data analysis

The Statistical Package for Social Sciences version 26 
software will be used to analyse the quantitative 
data. The independent samples t-test will be used to 
calculate the difference between the alternate tele-
care and face-to-face consultation usual face-to-face 
consultation groups, and the null hypothesis will be 
rejected if the upper bound of the 95% 1-sided con-
fidence interval is smaller than the non-inferiority 
margin, which sets at 0.4%. Regression using 
two-way interactions between the study group (tele-
care versus conventional) and a range of demo-
graphic data such as age, gender, and diabetes type 
and duration will be performed to examine the sub-
group effects.

The principles of thematic analysis will be used to 
analyse the qualitative data gathered in the 
semi-structured interviews. All focus group inter-
views will be audio-recorded and transcribed. The 
research team members will independently examine 
the raw text and identify relevant themes. The team 
will discuss and construct a framework for analysis 
with clearly defined codes and categories, which will 
help in summarizing the data in order to answer the 
research questions. An audit trail will be kept to 
ensure consistency in the coding and interpretation, 
and all discrepancies will be resolved by consensus.

Discussion

The purpose of this study is to investigate both the 
implementation and effectiveness outcomes of a tele-
care consultation program on long-term care services 
for DM patients in Hong Kong. Although there has 
been an adequate amount of research looking into 
the clinical effectiveness of telecare on DM care, these 
studies have shown weaknesses in considering the 
barriers and obstacles in implementing telecare in a 
real-world setting. Aiming to bridge this very gap, our 
proposed study may be insightful and inspiring for 
future adaptation of telecare in diverse chronic dis-
ease managements in Hong Kong primary care 
settings.

Throughout the program, the intervention group 
will be attending a total of 7 alternate virtual and 
face-to-face consultations within 84 weeks, while the 
control group will be having complete conventional 
face-to-face consultations. Clinical outcomes such as 
BMI, blood glucose level, fasting lipid profile, and most 
importantly HbA1c will be measured and compared at 
three distinct time points. Simultaneously, implementa-
tion strategies of telecare consultation will be evalu-
ated in the aspects of the reach into the target 
population, adoption by the staff and setting, imple-
mentation fidelity, and maintenance as guided by the 
RE-AIM framework. To the best of our knowledge, this 
study is the pioneering attempt in Hong Kong to adopt 
a hybrid design to examine outcomes and effects. The 
strength of this study include the fact that the program 
has been receiving unlimited supported by the key 
stakeholders, including the managerial level and front-
line staff of general out-patient clinics. The implemen-
tation and logistic protocols, training workshops, and 
the provider guidelines were co-designed by the 
research and the service teams. The proposed telecare 
consultation model is thus more likely to be sustained 
in reality, since it is built with the engagement of the 
service partner.

The study findings can provide evidence to support 
policy makers and healthcare providers in service 
design and delivery. If proven effective, this program 
has important implications for patients who are iso-
lated by either their physical disabilities, distant living 
location or the pandemic situation, which may be 
recurrent. In addition, given that most of the DM 
patients are full-time workers, to prevent the loss of 
work and salary being cut, report showed that they 
have the tendency to skip the medical appointment 
occasionally [33,34]. Non-attendance not only has an 
impact on patients’ health outcomes, but also influ-
ence the capacity and financial stability of clinics. The 
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implementation and sustainment of the telecare ser-
vice to these employees may help save their traveling 
and waiting time in the clinic and prevent the issues 
of non-attendance of healthcare appointments. .

The present study may also have an impact on the 
healthcare system by opening up new avenues of 
care delivery and laying the groundwork for the inte-
gration of this technological innovation into routine 
care services. Once the facilitators and barriers that 
may support or hinder the dissemination and imple-
mentation of the telecare program into the primary 
care setting were identified, the management level 
staff will be able to apply strategies to assist the 
implementation process. The healthcare professionals 
will also help reach a better triage by identifying the 
clinically stable and suitable patients to join the tele-
care services, which immediately reduce the waiting 
times for those who are in urgency for medical con-
tact and minimize the overcrowding of the clinic. The 
IT team of the hospital will get more familiarize with 
the installation, implementation, and troubleshooting 
of the HA Go and the telecare services, and eventually 
provide speedy and quality technical support to the 
patients.

Although the strengths of the program have been 
identified, we also anticipate difficulties during imple-
mentation. Firstly, some of our clients might not be 
able to access to the internet which would impede 
the implementation of the online telecare consulta-
tion. For example, elderlies could have troubles set-
ting up internet appliance such as Wi-Fi [35], while 
some might not be able to afford any of this equip-
ment. In light of this situation, our team would be 
providing these clients with Internet and the corre-
sponding handling instructions so that they can use it 
at home to access the HA Go. Secondly, considering 
the possible technical errors that may happen during 
the telecare consultations, we would have an IT team 
in GOPCs to help fix the problem immediately, hoping 
the consultations can be gone through smoothly.

Conclusion

While the global government has, in the light of the 
outbreak of the Coronavirus Disease 2019 epidemic, 
supported the implementation of telecare services to 
improve the reach, satisfaction, and health condi-
tions of the patients with chronic diseases, there is 
still no translational research simultaneously imple-
menting and evaluating this telecare model of care 
delivered in a primary care setting. The present study 
may provide management level of healthcare service 
and policy makers key insights into the mechanisms 

and processes for implementing and sustaining tele-
care consultation in not only the primary care set-
ting, but secondary and tertiary settings, as well as 
expanding the service scope to cover patients of 
new cases.

Authors’ contributions

AW and FW conceptualized the programme. All authors pro-
vided intellectual input into the study design, methodology 
and evaluation. AW and AL drafted the manuscript. All 
authors contributed to, reviewed, and approved the 
manuscript.

Disclosure statement

No potential conflict of interest was reported by the 
author(s).

Ethics statement

The study was approved by the Human Subjects Ethics 
Application Committee of the Hong Kong Polytechnic 
University (No. HSEARS20200619003). Written consent will be 
provided to all participants.

Funding

This study was funded by the Health and Medical Research 
Fund (Award no. 18191221). The funders had no role in the 
study design, data collection and analysis, the decision to 
publish, or the preparation of the manuscript. 

ORCID

Arkers Kwan Ching Wong  http://orcid.org/0000-0001-6708-3099

Data availability statement

The datasets used and/or analysed during the current study 
are available from the corresponding author on reasonable 
request.

References

	 [1]	 World Health Organization. Diabetes: key facts; 2020.
	 [2]	 GBD 2021 Diabetes Collaborators. Global, regional, and 

national burden of diabetes from 1990 to 2021, with 
projections of prevalence to 2050: a systematic analysis 
for the global burden of disease study 2021. Lancet. 
2023; Jul402(10397):1–10.

	 [3]	 Quan J, Li TK, Pang H, et  al. Diabetes incidence and 
prevalence in Hong Kong, China during 2006–2014. 
Diabet Med. 2017;34(7):902–908. Juldoi: 10.1111/
dme.13284.

https://doi.org/10.1111/dme.13284
https://doi.org/10.1111/dme.13284


8 A. K. C. WONG ET AL.

	 [4]	 Luk AO, Ke C, Lau ES, et  al. Secular trends in incidence 
of type 1 and type 2 diabetes in Hong Kong: a retro-
spective cohort study. PLoS Med. 2020; Feb 
2017(2):e1003052. doi: 10.1371/journal.pmed.1003052.

	 [5]	 Kung K, Chow KM, Hui EM, et  al. Prevalence of compli-
cations among chinese diabetic patients in urban pri-
mary care clinics: a cross-sectional study. BMC Fam 
Pract. 2014; Dec15(1):8. doi: 10.1186/1471-2296-15-8.

	 [6]	 McGhee SM, Thomas GN, Schooling CM, et  al. Economic 
burden of diabetes related to excess body weight in 
Hong Kong. Hong Kong Med J. 2014;20(3 suppl 3):5. Jun

	 [7]	 GOPC. Diabetes Management: evidence for Quality 
Care. Presentation; 2011.

	 [8]	 Fung CS, Chin WY, Dai DS, et  al. Evaluation of the qual-
ity of care of a multi-disciplinary risk factor assessment 
and management programme (RAMP) for diabetic pa-
tients. BMC Fam Pract. 2012;13(1):116. Decdoi: 10.1186/ 
1471-2296-13-116.

	 [9]	 Wan EY, Fung CS, Wong CK, et  al. Effectiveness of a 
multidisciplinary risk assessment and management pro-
gramme—diabetes mellitus (RAMP-DM) on 
patient-reported outcomes. Endocrine. 2017;55(2):416–
426. Febdoi: 10.1007/s12020-016-1124-1.

	[10]	 Jiao F, Fung CS, Wan YF, et  al. Long-term effects of the 
multidisciplinary risk assessment and management pro-
gram for patients with diabetes mellitus (RAMP-DM): a 
population-based cohort study. Cardiovasc Diabetol. 
2015;14(1):105. Decdoi: 10.1186/s12933-015-0267-3.

	[11]	 Imlach F, McKinlay E, Middleton L, et  al. Telehealth con-
sultations in general practice during a pandemic lock-
down: survey and interviews on patient experiences 
and preferences. BMC Fam Pract. 2020;21(1):269. 
Decdoi: 10.1186/s12875-020-01336-1.

	[12]	 Mignerat M, Lapointe L, Vedel I. Using telecare for dia-
betic patients: a mixed systematic review. Health Policy 
and Technology. 2014; Jun 13(2):90–112. doi: 10.1016/j.
hlpt.2014.01.004.

	[13]	 Shea S, Weinstock RS, Teresi JA, et  al. A randomized tri-
al comparing telemedicine case management with usu-
al care in older, ethnically diverse, medically under-
served patients with diabetes mellitus: 5-year results of 
the IDEATel study. J Am Med Inform Assoc. 
2009;16(4):446–456. Jul 1doi: 10.1197/jamia.M3157.

	[14]	 Lee AYL, Wong AKC, Hung TTM, et  al. Nurse-led tele-
health intervention for rehabilitation (telerehabilitation) 
among community-dwelling patients with chronic dis-
eases: systematic review and meta-analysis. J Med 
Internet Res. 2022;24(11):e40364. doi: 10.2196/40364.

	[15]	 Wong AKC, Bayuo J, Wong FKY, et  al. Sustaining tele-
care consultations in nurse-led clinics: perceptions of 
stroke patients and advanced practice nurses: a qualita-
tive study. Digit Health. 2023;9:20552076231176163. 
16doi: 10.1177/20552076231176163.

	[16]	 Wong AKC, Bayuo J, Wong FKY, et  al. The feasibility and 
effectiveness of telecare consultations in nurse-led 
post-acute stroke clinics: a study protocol. Digit Health. 
2023;9:20552076231180759. 12doi: 10.1177/2055207623 
1180759.

	[17]	 Kung K, Wong HF, Chen J. An exploratory qualitative 
study of patients’ views on medical e-consultation in a 
public primary care setting. The Journal of the Hong 
Kong College of Family Physicians. 2016;38(4):120–127.

	[18]	 Moullin JC, Sabater-Hernández D, Fernandez-Llimos F, 
et  al. A systematic review of implementation frame-
works of innovations in healthcare and resulting gener-
ic implementation framework. Health Res Policy Syst. 
2015;13(1):16. Decdoi: 10.1186/s12961-015-0005-z.

	[19]	 RE-AIM working group. Checklist for inclusion of RE-AIM 
issues by RE-AIM dimension. 2012.

	[20]	 Curran GM, Bauer M, Mittman B, et  al. 
Effectiveness-implementation hybrid designs: combining 
elements of clinical effectiveness and implementation re-
search to enhance public health impact. Med Care. 2012; 
Mar50(3):217–226. doi: 10.1097/MLR.0b013e3182408812.

	[21]	 Wan EY, Fung CS, Jiao FF, et  al. Five-year effectiveness 
of the multidisciplinary risk assessment and manage-
ment programme–diabetes mellitus (RAMP-DM) on 
diabetes-related complications and health service us-
es—a population-based and propensity-matched co-
hort study. Diabetes Care. 2018; Jan 141(1):49–59. doi: 
10.2337/dc17-0426.

	[22]	 Munch L, Bennich BB, Overgaard D, et  al. Management 
of people with type 2 diabetes shared between a spe-
cialized outpatient clinic and primary health care is 
noninferior to management in a specialized outpatient 
clinic: a randomized, noninferiority trial. Diabet Med. 
2019;36(7):854–861. Juldoi: 10.1111/dme.13896.

	[23]	 Salem MT, El-Layeh M, El-Farag SAA, et  al. Clinical as-
sessment of different implant-supported esthetic crown 
systems fabricated with semi-digital workflow: two-year 
prospective study. J Esthet Restor Dent. 2022;34(8):1247–
1262. doi: 10.1111/jerd.12961.

	[24]	T abori-Jensen S, Mosegaard SB, Hansen TB, et  al. Inferior 
stabilization of cementless compared with cemented 
dual-mobility cups in elderly osteoarthrosis patients: a ran-
domized controlled radiostereometry study on 60 patients 
with 2 years’ follow-up. Acta Orthop. 2020;91(3):246–253. 
doi: 10.1080/17453674.2020.1720978.

	[25]	 Benson GA, Sidebottom A, Hayes J, et  al. Impact of 
ENHANCED (dietitians helping patients care for diabe-
tes) telemedicine randomized controlled trial on diabe-
tes optimal care outcomes in patients with type 2 dia-
betes. J Acad Nutr Diet. 2019;119(4):585–598. doi: 
10.1016/j.jand.2018.11.013.

	[26]	 Mingrone PG, Panunzi S, de Gaetano A, et  al. Metabolic sur-
gery versus conventional medical therapy in patients with 
type 2 diabetes: 10-year follow-up of an open-label, 
single-Centre, randomised controlled trial. Lancet. 
2021;397(10271):293–304. doi: 10.1016/S0140-6736(20)32649-0.

	[27]	 Chan JC, Sui Y, Oldenburg B, et  al. Effects of 
telephone-based peer support in patients with type 2 
diabetes mellitus receiving integrated care: a random-
ized clinical trial. JAMA Intern Med. 2014; Jun 
1174(6):972–981. doi: 10.1001/jamainternmed.2014.655.

	[28]	 Kripalani S, Risser J, Gatti ME, et  al. Development and 
evaluation of the adherence to refills and medications 
scale (ARMS) among low-literacy patients with chronic 
disease. Value Health. 2009; Jan 112(1):118–123. doi: 
10.1111/j.1524-4733.2008.00400.x.

	[29]	 Lam ET, Lam CL, Fong DY, et  al. Is the SF‐12 version 2 
health survey a valid and equivalent substitute for the 
SF‐36 version 2 health survey for the chinese? J Eval 
Clin Pract. 2013;19(1):200–208. Febdoi: 10.1111/j.1365- 
2753.2011.01800.x.

https://doi.org/10.1371/journal.pmed.1003052
https://doi.org/10.1186/1471-2296-15-8
https://doi.org/10.1186/
https://doi.org/10.1186/
https://doi.org/10.1007/s12020-016-1124-1
https://doi.org/10.1186/s12933-015-0267-3
https://doi.org/10.1186/s12875-020-01336-1
https://doi.org/10.1016/j.hlpt.2014.01.004
https://doi.org/10.1016/j.hlpt.2014.01.004
https://doi.org/10.1197/jamia.M3157
https://doi.org/10.2196/40364
https://doi.org/10.1177/20552076231176163
https://doi.org/10.1177/2055207623
https://doi.org/10.1177/2055207623
https://doi.org/10.1186/s12961-015-0005-z
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.2337/dc17-0426
https://doi.org/10.1111/dme.13896
https://doi.org/10.1111/jerd.12961
https://doi.org/10.1080/17453674.2020.1720978
https://doi.org/10.1016/j.jand.2018.11.013
https://doi.org/10.1016/S0140-6736(20)32649-0
https://doi.org/10.1001/jamainternmed.2014.655
https://doi.org/10.1111/j.1524-4733.2008.00400.x
https://doi.org/10.1111/j.1365-
https://doi.org/10.1111/j.1365-


Annals of Medicine 9

	[30]	 Che T, Yan C, Tian D, et  al. Time-restricted feeding im-
proves blood glucose and insulin sensitivity in over-
weight patients with type 2 diabetes: a randomised 
controlled trial. Nutr Metab (Lond). 2021;18(1):88. doi: 
10.1186/s12986-021-00613-9.

	[31]	 Lee P, Wong F, Wang S, et  al. Substitution of SF-36 by 
SF-12 among Hong Kong chinese older adults: second-
ary analysis of randomized controlled trials. Int J Behav 
Med. 2016;23(5):635–644. doi: 10.1007/s12529-016-9542-2.

	[32]	 Wen KY, Gustafson DH, Hawkins RP, et  al. Developing 
and validating a model to predict the success of an 
IHCS implementation: the readiness for implementation 
model. J Am Med Inform Assoc. 2010;17(6):707–713. 
Nov 1doi: 10.1136/jamia.2010.005546.

	[33]	 Nakayama I, Goto A, Hayashino Y, et  al. Employment sta-
tus and diabetic outpatient appointment non-attendance 
in Middle to senior working generation with type 2 dia-
betes: the Japan diabetes outcome intervention trial-2 
large‑scale trial 005 (J-DOIT2-LT005). Acta Diabetol. 2022; 
Mar 59(6):793–801. doi: 10.1007/s00592-022-01869-0.

	[34]	 Bedford LK, Weintraub C, Dow AW. Into the storm: a 
mixed methods evaluation of reasons for 
non-attendance of appointments in the free clinic set-
ting. SN Compr Clin Med. 2020; Oct 2(11):2271–2277. 
doi: 10.1007/s42399-020-00585-6.

	[35]	 Pew research center’s internet & technology division 
rolled out a new report. "Tech adoption climbs among 
older adults. Information Today. 2017;34(6):22.

https://doi.org/10.1186/s12986-021-00613-9
https://doi.org/10.1007/s12529-016-9542-2
https://doi.org/10.1136/jamia.2010.005546
https://doi.org/10.1007/s00592-022-01869-0
https://doi.org/10.1007/s42399-020-00585-6

	Outcomes of a risk assessment and management program using telecare consultation among patients with diabetes mellitus in general out-patient clinic: a hybrid effectiveness-implementation study protocol
	ABSTRACT
	Introduction
	Conceptual framework
	Aims
	Hypothesis
	Methods/design
	Study design
	Study setting, subjects and recruitment strategies
	Implementation process
	﻿﻿Development and exploration phase﻿

	Preparation phase
	Operation phase
	Sustainability phase

	Sample size
	Ethics and dissemination
	Outcome measures
	Reach:
	Effectiveness:
	Adoption:
	Implementation:
	Maintenance:

	Data collection
	Data analysis

	Discussion
	Conclusion
	Authors contributions
	Disclosure statement
	Ethics statement
	Funding
	ORCID
	Data availability statement
	References



