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ABSTRACT
Introduction Improving discharge information 
dissemination may improve patients’ health literacy 
of self- care and health outcomes, avoid unnecessary 
healthcare utilisation, and reduce the healthcare cost. 
This study aims to use an implementation science theory 
guided approach to examine the beliefs and behaviours 
of healthcare professionals regarding postdischarge 
information summary (PDIS) implementation in a public 
inpatient setting.
Methods and analysis A multistage study design 
involving qualitative inquiry and Delphi expert discussion 
will be used to systematically explore the perceived 
barriers in the four implemented hospitals and enable 
the full implementation of the PDIS in geriatric and 
medical care. The theoretical domains framework (TDF), 
behavioural change wheel and realistic evaluation 
framework will be used to guide the investigation of 
implementation. This study consists of three steps: (1) 
identifying barriers and enablers from an implementation 
perspective using a TDF- informed interview guide; 
(2) devising theory- based implementation strategy 
packages to facilitate the adoption and enhancement of 
PDIS by performing a strategy mapping exercise and (3) 
developing an effective implementation strategy package 
for scaling up PDIS in other target hospitals as well as 
other specialities using the Delphi expert discussion. 
The goal of this multistage study design is to identify 
the perspectives from healthcare professionals towards 
the PDIS implementation and explore their barriers 
and facilitators of the process in the pilot phase. The 
invited healthcare professionals would share their daily 
experience on providing PDIS to patient in various study 
hospitals with similar ward setting. The implementation of 
discharge intervention in a study setting through different 
steps to aid in the exploration and development of the 
modified implementation strategies for the adoption and 
enhancement of PDIS in the discharge process.
Ethics and dissemination Ethics approval for the study 
was obtained from the Joint Chinese University of Hong 
Kong—New Territories East Cluster Clinical Research 

Ethics Committees. Results of the study would be 
released as a report submitted to the Health and Medical 
Research Fund of Food and Health Bureau of the Hong 
Kong Government. The result would also be published 
in international peer- reviewed medical journals and 
presented in conferences.
Trial registration number ChiCTR2000034382.

BACKGROUND
Hospital discharge is not the final step of the 
patient’s journey. For holistic management of 
the patient’s chronic morbidities, the patient 
is sent from secondary care back to primary 
care, including receiving services from 
formal or informal caregivers and commu-
nity clinics.1 During the transition, common 
errors such as medication discrepancies may 
lead to adverse drug effects.2 3 Confusion and 

Strengths and limitations of this study

 ► An innovative approach with a structured multi-
stage study design involving qualitative inquiry and 
Delphi expert discussion employing the theoretical 
domains framework, behavioural change wheel and 
realistic evaluation will be used to investigate the 
implementation of discharge summary for patient at 
hospital discharge.

 ► The findings enhance the understanding of the out-
come and the pathway to reach the outcome of the 
implementation of a newly developed discharge in-
formation summary for patients.

 ► Apart from the traditional top- down approach in pol-
icy design, the involvement of implementation sci-
ence facilitates decision making by systematically 
channelling opinions and suggestions from various 
stakeholders such as patient and caregivers to im-
prove the quality of care and patient outcomes.
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danger can easily arise among elderly patients and/or 
caregivers in different levels of care, particularly in the 
transition to home care after hospital discharge.4

Forster et al found that nearly one in five service users 
experienced an adverse event within 3 weeks following 
hospital discharge. These adversities ranged from 
serious laboratory abnormalities to permanent disabili-
ties, and up to 66% were accounted for by drug- related 
problems and medication errors.3 Other sources of 
adversity included insufficient information transfer and 
inadequate follow- up in primary care.5 These effects 
might further lead to unplanned emergency department 
visits or hospital readmissions.6 In recent times, unnec-
essary service utilisation and readmission have become 
associated with poorly executed transitions and have 
added an extra burden to the health system.7 Thus, a 
clear summary of information regarding medication and 
later medical follow- up is expected to facilitate a seamless 
transition on discharge. Similar concerns are also found 
in the regular patient experience surveys in Hong Kong 
(HK), which highlights the patient experience of being 
provided with adequate information before discharged 
from hospital to home, including medication side effects, 
warning signals regarding medications and information 
given to caregivers that was relatively negative impression 
and receiving lower scores than other aspects of care. This 
has been consistently highlighted as an area for improve-
ment in the past decade.8

Comprehensive discharge instructions that are under-
standable to patients and their caregivers are vital 
communication tools to facilitate healthcare profes-
sionals to transfer important messages to patients and 
their caregivers in order to enhance the quality and 
continuity of care, adherence to medical treatment, 
and to be attentive to the warning signals to seek timely 
support,9–11 however, delivery of discharge instructions is 
often rushed and patients frequently do not understand 
and grasp them, particularly medication management 

instructions.12 13 Improving discharge information 
dissemination may improve patients’ health literacy of 
self- care and health outcomes and avoid unnecessary 
healthcare utilisation and cost. Therefore, a well- written 
information that is provided to patients at discharge is a 
supplement to verbal inpatient education instructions. 
Despite its importance, evaluation of the implementation 
of discharge information is scanty.

Development of postdischarge information summary
In HK, all public hospitals are categorised in seven 
geographical clusters by the HK Hospital Authority 
(HA). A new system was suggested and developed accord-
ingly—postdischarge information summary (PDIS) in 
public hospital setting in 2017. The committee members 
and experts in the PDIS team together with the Infor-
mation technology Department of HA codeveloped the 
new system on top of the current electronic medical 
records for piloting. It is expected to be an effective 
platform for enhancing information dissemination on 
discharge, reducing medication non- adherence and 
adverse effect and therefore improving the health status 
among patients. The PDIS intervention was launched at 
the Department of Medicine of the first four public acute 
hospitals between 2018 and 2019 from three geograph-
ical clusters: New Territories East, New Territories West, 
Kowloon Central and HK East. The healthcare staff in the 
concerned departments has received training regarding 
the new platform. The dissemination of PDIS target 
those aged 65 and above discharged by the Department 
of Medicine. On discharge, it is a mandatory provision 
that a nurse or a doctor should present and explain the 
written PDIS to the patient or caregiver at the geriatric 
and medicine ward. As PDIS involves information tech-
nology integration, the implementation of PDIS inter-
vention involved the sequential rollout in four hospitals 
in different phases with non- randomised cluster stepped- 
wedge design (figure 1). The order in which the hospitals 

Figure 1 Non- randomised stepped- wedge trial of implementation of postdischarge information summary (PDIS) in four 
hospitals: manpower of healthcare professionals and suggested minimum sample size for evaluation.
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received the intervention is determined by their readi-
ness. Non- randomised stepped- wedge design allows us 
to compare the healthcare professional’s view not only 
at different contextual environment but also at different 
time points and different length of time in the imple-
mentation. From the initial beneficial findings on patient 
experience, HA decided to scale up the PDIS to other 
geriatric and medicine wards at the remaining 23 HA 
acute and rehabilitation hospitals.

Implementation and components of PDIS intervention
In the past discharge process, patients will receive a piece 
of discharge summary, follow- up appointment slips, 
referral forms for further investigation and prescription 
slips with QR codes for medication information. The 
patients can scan the QR code to display the effects and 
possible side effects of all medications. Since the list is very 
detailed and involves medical jargon, patients and their 
caregivers seldom check the list. In order to enhance the 
presentation of information for self- care management 
and to reduce adverse events due to medication errors 
during the transition state, an autogenerated PDIS has 
been introduced to replace the dissemination of piece-
meal information in numerous documents in 2017. 
The PDIS provides comprehensive discharge informa-
tion. This information includes three types of informa-
tion essential for the transition care of patients: (1) the 
patient’s personal information, including name, gender, 
age, diagnosis and discharged hospital; (2) a standardised 
salient medication reminder (SMR) highlighting the 
most relevant and important side effects and warning 
signs of prescribed medicines requiring attention after 
discharge; and (3) a list of all follow- up appointments in 
HA, including the date, time, and venue of consultation 
and examination. The consensus SMR was developed 
using the Delphi method, in which an expert consensus 
conference was conducted to develop a framework for an 
effective discharge planning system incorporating side 
effects/ warning signs of medication.14 15

According to a preliminary evaluation, those patients 
received the PDIS expressed positive experience of 
discharge information and their overall experience on 
receiving a clear and understandable medicine informa-
tion, the sufficiency and helpfulness were also improved 
significantly (p<0.05) after the rollout of PDIS when 
compared with the intervention before. However, there 
are considerable disparities or variations regarding 
when the healthcare staff implemented PDIS in hospi-
tals in different HA clusters. The preliminary staff survey 
revealed they had different perceptions on the positive 
outcomes from PDIS such as its design, implementation 
process and work efficient in their hospitals. The differ-
ences in individual and collective behaviour of healthcare 
staff in different HA clusters may be one of the critical 
factors influencing its implementation and effective-
ness. Thus, systemic evaluation of the adoption of PDIS 
would help to provide more valuable information about 
its implementation and enhancement to the system in 

the future. Thus, the aim of this study is to evaluate the 
implementation of a PDIS by healthcare professionals 
and suggest a modified strategy for enhancing the imple-
mentation. Thus, the objectives of the study include:
1. To systematically identify barriers and facilitators from 

the perspective of healthcare professionals (doctors 
and nurses) to the adoption of PDIS with the theoreti-
cal domains framework (TDF).

2. To identify behaviour techniques or possible strategies 
to address the context- specific implementation issues 
of PDIS with the behavioural change wheel (BCW).

3. To develop a new theory- based implementation strat-
egy package for the enhancement of the full- scale in-
tervention of PDIS in all inpatient setting, addressing 
modifiable facilitators at behavioural, organisational 
and policy levels using the Delphi expert discussion.

The findings would also help to standardise the imple-
mentation process and optimise the benefit of the inter-
vention before scaling up.

METHODS
Hypotheses of research study
The hypotheses of the study are (1) there is a knowledge 
gap between PDIS design and the belief of healthcare 
professionals regarding PDIS implementation ; (2) there 
are different implementation strategies (behaviour) to 
deliver PDIS in the four pilot hospitals and (3) the modi-
fiable facilitators at behavioural, organisation and policy 
levels can enhance to the full- scale intervention of PDIS.

Study design and research objectives
A multistage design with qualitative inquiry and Delphi 
expert discussion will be used to systematically explore 
the perceived barriers and enablers of the implementa-
tion of the PDIS in geriatric and medical care. The design 
goal is to enhance the understanding of the underlying 
mechanism of the behaviour variation considering 
internal and external contexts in the implementation 
of the PDIS programme, and to modify implementation 
strategies of adoption and enhancement of PDIS in the 
discharge process.

Ethics approval, informed consent
Ethics approval for the study was obtained from the 
Joint Chinese University of Hong Kong—New Territo-
ries East Cluster Clinical Research Ethics Committees. 
Written informed consent consisting of the study’s aim, 
data collection procedure and participants’ rights will be 
obtained prior to the commencement of the qualitative 
interviews and Delphi expert discussion.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

Theoretical framework for systematic evaluation of 
implementation strategies
Three theoretical frameworks will be adopted to guide data 
collection and analysis. First, the TDF is a well- established 
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and validated comprehensive theoretical framework for 
the assessment of barriers and targeting resources to 
influence behavioural change for implementation proj-
ects.16 It consists of 84 theoretical constructs sorted into 
14 domains: (1) knowledge; (2) skills; (3) social/profes-
sional role and identity; (4) beliefs about capabilities; (5) 
optimism; (6) beliefs about consequences; (7) reinforce-
ment; (8) intentions; (9) goals; (10) memory, attention 
and decision processes; (11) environmental context and 
resources; (12) social influences; (13) emotion; and (14) 
behavioural regulation.17 Second, after confirming the 
influencing factors in the implementation, we will employ 
the BCW, an advice tool for providing a structured 
approach to designing or updating behavioural change 
interventions and strategies.17 It can be used to promote 
a systematic and comprehensive analysis of the available 
intervention options and to ensure that component parts 
of an intervention act synergistically.17 Third, the realistic 
evaluation framework (REF) is an enhanced theory- driven 
approach that can be used to understand the underlying 
mechanism of the behaviour variations considering the 
internal and external contextual settings.18 In summary, 
the TDF offers an integrated framework that enables 
identification of relevant factors influencing variations 
in staff and links to implementation strategies likely to 
bring about behavioural change using BCW and REF for 
further scaling of PDIS implementation in other hospitals 
and specialities.

Participants
Healthcare professionals include doctor and nurses who 
are working in the Departments of Medicine of the first 
four public acute hospitals which have launched PDIS 
since the pilot phase in 2018.

Data collection
To understand the impact of the implementation of 
enhanced discharge information—PDIS in terms of adop-
tion, barriers, facilitators and suggestions for improve-
ment in hospital settings—we will approach doctors and 
nurses who had been involved in the discharge process 
for at least 3 months in the corresponding hospital for 
in- depth individual interviews (step 1). They will be asked 
to provide comments and suggestions on staff training on 
PDIS, their roles and procedures for the implementation 
(explaining and handling queries from patient or care-
givers), manpower arrangements among the work envi-
ronments, hardware support and future development of 
PDIS. Step 2 will not involve participant recruitment as 
our research team attempted to map the findings in step 
1 with theoretical models. In step 3, a purposive sampling 
of stakeholders in the implementation of PDIS in the 
setting will be employed. The PDIS project comprises 
doctors, nurses and administrative/management will be 
invited for the Delphi expert discussion.

The study consists of three step (figure 2) and details of 
each step are shown as follows:

Step 1: The goal of step 1 is to identify barriers and 
enablers to the adoption and enhancement of PDIS from 
an implementation perspective. Key informant interviews 
with doctors and nurses in four pilot HA hospitals will 
be conducted. The interview will explore the behaviours 
and perceptions of contextual factors, including organi-
sational factors and policies that need to be changed to 
facilitate PDIS adoption and enhancement among inter-
viewees. We will focus on two key aspects: (1) identifying 
who performs what behaviour, when, where, why and 
how; and (2) considering the contextual attributes of 
the target behaviour such as political atmosphere, policy, 
organisation culture and setting, action sequences, inter-
dependence behaviour at the multidisciplinary team level, 
and patients’ expectations. The TDF- informed interview 
guide will consist of open- ended questions from each of 
the 14 theoretical domains (figure 3) to elicit the first 
response, followed by a series of prompts to probe deeper 
into the interviewee’s views. Some of the sample ques-
tions has been listed in online supplemental appendix 1. 
This interview will allow us to form an in- depth under-
standing of stakeholders’ perspectives on the complexity 
of implementing PDIS within the immediate context of a 
hurried discharge process as well as the broader internal 
and external sociocultural contexts of HA hospitals.

Based on the suggested guidelines,19 the authors will 
approach 6–10 participants with diverse experiences 
for an in- depth analysis in order to satisfy the concept 
of ‘information power’ for the qualitative interview. In 
order to have a rich and diverse sample from doctors and 
nurses, a minimum of 10 interviews will be conducted for 
each professional in each of the hospitals for the initial 
data analysis. According to principle of data saturation, 
additional interviews to would be conducted until no 
new themes emerged.19 Thus, the minimum number of 
interviews to be conducted will be at least 10 interviews×2 
professionals×4 hospitals=80 (figure 1). An invitation of 
recruitment will be sent to all eligible staff. If more than 
10 healthcare professionals in each profession from the 
corresponding hospital agree to participate in the inter-
view, we will establish a sample pool from which to draw 
a random sample of sequential numbers. The research 
team further invite more healthcare professionals from 
the sample pool to conduct additional individual inter-
views to ensure data saturation if necessary. The indi-
vidual interviews will be conducted in Cantonese through 
face- to- face interviews.

Step 2: After identifying the barriers and enablers in step 
1, theory- based implementation strategies comprising 
complex behavioural change techniques will be devel-
oped, with a specific goal of overcoming barriers and 
enhancing enablers in the adoption and enhancement 
of PDIS at individual, hospital (multidisciplinary team) 
and policy levels. These implementation strategies pack-
ages will be developed by a mapping approach, which is 
a systematic and formal process for tailoring strategies 
based on identified barriers to and enablers of change.20 
In the mapping process, behavioural change techniques 

https://dx.doi.org/10.1136/bmjopen-2020-046081
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from the BCW matrix will be selected to target the most 
important domains of TDF identified in step 1.

The BCW matrix V.1 consists of 93 effective behavioural 
change techniques in three components: capability, 
opportunity and motivation (COM- B), which potentially 
overcomes barriers and facilitates enablers in the imple-
mentation of the programme (figure 3).21 Having iden-
tified the relevant COM- B components in the relevant 
TDF domains, we will explore how to address barriers 

and strengthen enablers by focusing on specific imple-
mentation strategies, which is the red zone of BCW. Once 
the implementation strategies are developed, we will eval-
uate which policies are required to support the delivery 
of implementation strategies, which is the grey zone of 
BCW. The mapping process requires a logical interpre-
tation of what the behavioural target would be, and what 
components of the behaviour system would need to be 
changed to achieve that outcome. The categories in each 

Figure 2 Study methodology. PDIS, postdischarge information summary.
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colour zone require an understanding of the mecha-
nism, including the internal and external environment 
linked to the behaviour. The realist evaluation framework 
(REF) is adopted to enable us to capture the range of 
causal mechanisms that may be involved in behavioural 
change in certain circumstances.21 REF is a theory- driven 
evaluation approach commonly used in the programme 
evaluation in reality.18 It will be used to configure the 
behavioural change in the context of the study setting 
by knowing what behaviour works (outcome) produced 
by a causal mechanism (mechanism) in a given contex-
tual environment (context). This outcome–mechanism–
context configuration enhances the understanding of 
implementation strategies across a range of different 
hospital cultures and political settings.

Step 3: We will use the findings from Steps 1 and 2 
to develop a final implementation strategy package 
for scaling up PDIS in other hospitals as well as other 
specialities using the Delphi expert discussion.22 The 
development will involve discussions with experts using 
three criteria: (1) what strategy is likely to be relevant in 
HA hospitals and/or local usage (relevance); (2) what 
strategy is likely to be acceptable within the HA (organ-
isational acceptance) and (3) what strategy is likely to be 
feasible in the context of the current discharge process 
(feasibility). This step is deemed to seek corporate- wide 
advice from the expert members to scaling up PDIS in 
other hospital as well as other specialities in real hospital 
setting. It will facilitate local adoption of modified imple-
mentation strategies for PDIS. The experts are required 
to rate the three criteria on a 5- point Likert scale with 

1=strongly disagree to 5=strongly agree. At least two 
rounds of Delphi expert discussion will be conducted, 
after which a final list of behavioural change techniques 
with high local relevance, acceptability, and feasibility will 
be generated. The implementation strategy is endorsed 
as a technique in the strategy package if ≥70% of experts 
rate 4 (agree) or 5 (strongly agree) for all three criteria 
based on agreement standards. The implementation 
strategy will not be included in the strategy package 
if <70% of experts rated 4 or above for all three criteria. 
The experts are requested to comment or make sugges-
tions for those rating ≤3. For each strategy, the median 
rating for the three evaluation criteria will be calculated 
as it is less influenced by outliers when compared with 
mean values. The SD and IQR values for each strategy will 
also be calculated to reflect the magnitude of disagree-
ment among experts.23

A purposive sampling strategy will be used to identify 
a balanced number of PDIS delivery stakeholders from 
doctors, nurses, and administrative/management repre-
sentatives. The PDIS project team comprises 46 key stake-
holders, including (1) the chairman and cochairman of 
the Central Committee of Complaint Management and 
Patient Engagement; (2) the Chairmen of the Geriatric 
Sub- committee of the Coordinating Committee in Medi-
cine; (3) delegates of four pilot hospitals (doctor, nurse, 
pharmacist); (4) delegates of non- pilot hospitals; (5) HA 
representatives from the Central Nurse Division, Quality 
and Safety Division, and Chief Pharmacist’s Office, Infor-
mation Technology and Health Information; and (6) a 
representative from the patient experience project of the 

Figure 3 Theoretical framework for data collection and analysis.
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Chinese University of Hong Kong. Thus, the Chairman 
of the PDIS project team will nominate at least two PDIS 
project members from each of the categories 1–5 to 
join the Delphi expert discussion with a minimum of 10 
experts. Those who participated in the interviews in step 
1 will not be eligible to join step 3. The research team 
will thus act as an intermediate person to liaise the best 
implementation strategies between the front- line health-
care professionals and those in the managerial level.

Data analysis
A qualitative data analysis NVivo V.12 software will be 
used to code, organise, and manage the transcribed data 
to facilitate the data interpretation for step 1. Two inde-
pendent reviewers will be responsible for data coding. 
Subsequently, an inductive coding approach will be used 
to generate subcategories of specific behaviour and its 
determinants within the initial coding scheme of the 
14 TDF domains. Finally, the coded data will be further 
inductively examined in order to identify relevant theo-
retical domains for the target behaviour (adoption and 
enhancement of PDIS). Domains that are associated with 
specific themes or beliefs that would be considered as 
barriers or enablers to the adoption and enhancement 
of PDIS will be shortlisted. Domains in relation to contex-
tual factors (context) and determinants (mechanism) will 
also be highlighted. These findings will allow us to design 
a BCW- based implementation strategies package with the 
consideration of the REF in step 2.

The coding in step 1 and initial mapping using BCW 
in step 2 will first be conducted by the research assistants 
under the supervision of investigators. To enhance the 
consensus among coders, we will train the coders to artic-
ulate their understanding of the coded text and provide 
a clear rationale for selecting a particular domain to 
increase the credibility of evidence for informing the deci-
sions and to ensure researchers are perceiving the data in 
similar perspectives and frameworks.24 The findings from 
the mapping exercise in step 2 will then be discussed with 
investigators with knowledge in implementation science, 
behavioural change and programme knowledge. The 
reliability between the two coders will be evaluated by 
an inter- rater kappa score across all domains. Intercoder 
reliability would be considered satisfactory when the 
kappa score is >0.6.25 Further consensus- making meetings 
and discussion among the study team will be arranged if 
this threshold is not reached. Thus, the investigators will 
discuss and decide the judgement of the coders to have 
consensus between the disagreements and aim to achieve 
joint decisions through systematic communication. The 
study team may introduce a third coder if necessary.

DISCUSSION
This study appears to prospectively assess healthcare 
workers’ views on the implementation of supporting 
discharge information dissemination from different 
perspectives to enhance the quality of care at patient 

discharge. We propose an innovative study approach to 
link the implementation science and REF to guide the 
study design and bridge the knowledge gap of the quan-
titative data and the actual challenges faced by front- line 
healthcare workers. The traditional measurement by the 
questionnaire limits the vision and framework of the PDIS 
and its assessment. The TDF guided in- depth qualitative 
views collected from the healthcare workers will provide 
thoughtful ideas out of the vision of the research team. 
The realistic evaluation of qualitative data facilitates team 
members’ understanding of what is happening, their 
learning and challenges, their problem- solving, and ulti-
mately, the actions they take (or do not take) with regard 
to PDIS implementation. Furthermore, multiple rounds 
of Delphi expert discussions with stakeholders of the 
implementation of the PDIS project would enable us to 
have a more systematic channel for generating feasible 
and effective strategies into the strategic implementation 
of the PDIS instead of collecting individual responses for 
the suggestions. Thus, this study will identify PDIS imple-
mentation issues within the complex, busy, and dynamic 
hospital environment and how front- line healthcare 
workers deal with roadblocks and unexpected events, and 
describe the link between healthcare workers and imple-
mentation action in the discharge process. User feedback 
is essential to facilitate the early stage development of a 
brand- new idea in order to fulfil the needs of all stake-
holders, include both front- line healthcare professionals 
who supply and explain the PDIS, and the patients and 
caregivers who receive the information. These findings 
will lead to new organisational strategies for managing 
multidisciplinary project teams and implementing infor-
mation dissemination to patients at hospital discharge.

Despite these advantages, we anticipate a number of 
challenges when conducting the study. First, the qualita-
tive interview will involve a large sample size and clinical 
engagement; in particular, doctors are frequently iden-
tified barriers in perspective- sharing research because 
of their tight schedule. We hope to address this chal-
lenge by engaging all levels of clinical staff from the 
start of the project with an explicit project aim to build 
rapport with the staff and enhance the buy- in idea. To 
increase the flexibility arrangement of data collection 
from the healthcare professionals, the study team will try 
to arrange interview times and locations convenient for 
them. Refreshment will also be provided as a token of 
appreciation for their efforts and time during their tight 
schedule. We will ensure that all the reported findings are 
anonymous and the suggested strategies are feasible in 
all participating hospitals to overcome their barriers for 
the PDIS implementation. Second, timely and accurate 
data collection for a large- scale, stepped- wedge study is 
challenging, especially during the COVID- 19 pandemic. 
Thus, we will shift the setting to have telephone interview 
or video meeting for the interviews if necessary.

Furthermore, several limitations were identified in 
the study. The adoption of non- randomised clustered 
stepped- wedge design is proposed in the study due to 
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the managerial and system readiness among the selected 
hospitals. The participants’ feedback might be attributed 
with geographical or temporal factors. Understanding 
the participants’ perception on barriers and facilitators 
would assist the consideration of the difference between 
clusters and the effect of the implementation. The views 
from the healthcare staff perspective on the PDIS imple-
mentation will be collected in the study but excluded 
those from patients or their caregivers. Thus, future eval-
uation studies should be conducted among patients or 
caregiver perspectives to investigate their experience and 
provide suggestions for optimising the PDIS after scaling 
up. Also, quantitative indicators such as readmission rate, 
patient experience, patient- reported outcome measures 
could be acted as outcome measurements to provide an 
objective evaluation on the intervention.

At the end of the study, we believe our study will facil-
itate clinical practise in a busy ward, improve patient 
experience and outcomes, and provide a model for 
organisation- wide quality improvement initiatives.

Ethics approval and consent to participate
Ethics approval for the study was obtained from the 
Joint Chinese University of Hong Kong—New Territo-
ries East Cluster Clinical Research Ethics Committees. 
Written informed consent consisting of the study’s aim, 
data collection procedure and participants’ rights will be 
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