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ABSTRACT

Introduction Diabetic foot ulcers (DFUs) are highly
prevalent and recurrent complications of diabetes

mellitus that have significant health and cost implications.
Self-care is critical for preventing or delaying DFU

and promoting healing, yet adherence to self-care
recommendations is low. Interventions using motivational
interviewing (MI) have been effective in supporting
behaviour change and emotional adjustment, but evidence
for DFU is scarce. This study will assess the acceptability,
feasibility and preliminary efficacy of an MI-guided
programme, Healing DFU through Empowerment and
Active Listening (HEALing), and its integration in usual
wound care practice.

Methods and analysis This single-arm pilot study adopts
a mixed-methods approach to assess the feasibility and
acceptability of the HEALing intervention. HEALing is a
practical, low-intensity, clinic-integrated personalised self-
care support intervention, comprising three 30 min face-
to-face sessions delivered over 6 weeks by trained wound
care nurses, aiming to enhance self-care behaviours and
support emotional adjustment in patients with DFU. Data
will be collected from a battery of questionnaire-based
surveys with patients (n=30), and in-depth individual
interviews with both patients (n=30) and wound care
nurse facilitators (n=10) from nurse-led wound clinics in a
large primary care sector in Singapore.

The primary feasibility outcomes will include enrolment,
retention (>80%), data completion (>80% of surveys) and
participant satisfaction. Secondary outcomes will include
self-report measures of illness perceptions, foot care
confidence, diabetes distress, foot self-care behaviour,
DFU knowledge, autonomy support and health-related
quality of life, taken at baseline and post-intervention.
Post-intervention interviews with patients and wound care
nurse facilitators will be conducted to collect feedback on
the programme and its implementation feasibility.

Ethics and dissemination The study protocol has been
approved by the local ethics committee, and written

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Key strengths include the substantial patient and
public involvement in the development and imple-
mentation of the Healing DFU through Empowerment
and Active Listening (HEALing) intervention.

= Another strength is the mixed-method design, with
interview data used to complement quantitative sur-
vey findings.

= The design of a single arm has some limitations,
such as being unable to compare outcomes be-
tween groups.

= Only short-term outcomes will be evaluated; hence,
sustainability of effects will not be known.

informed consent will be obtained from all participants.
Findings will be disseminated through the first author’s
PhD thesis, peer-reviewed journals, national and
international conferences and public events.

Trial registration number NCT06540170; Pre-results.

INTRODUCTION

Diabetes mellitus (DM) is a significant global
health threat.'! Diabetic foot ulcers (DFUs),
one of its most complex complications, affect
approximately 18.6 million people worldwide
each year,” with recurrence rates reaching
42% within 1 year of wound closure” and a
5year mortality of around 30%.* Up to 20%
of patients require lower extremity amputa-
tion,” often due to infection or progressive
gangrene.’

In Singapore, approximately 1400 incident
DFUs occur annually within a single health-
care cluster.” A retrospective primary care
study of 520 patients with DFU found that
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over half presented with infected ulcers requiring oral
antibiotics, nearly half experienced recurrence, and one-
quarter had a history of amputation.® Five-year mortality
for patients with DFU reached 37.9% (2018-2017),°
whilst ten-year amputation rates among individuals with
diabetes remained persistently high and stable (2008
—2017), exceeding those reported in other countries."’

Most DFUs are preventable with adequate self-care
behaviours, including adhering to recommended foot-
wear, performing regular foot inspections, seeking
immediate advice from healthcare professionals for any
ulcerative lesion, maintaining optimal foot and skin
care," ™ in addition to the demands of optimal diabetes
self-management. However, these behaviours are often
ignored or suboptimal. Non-adherence to diabetic
foot screening—an objective measure of self-care—is
common, affecting nearly 50% of patients with DFU® and
those with type 2 diabetes without a DFU."* Similarly, non-
attendance at multidisciplinary DFU care appointments
is high, with patientrelated factors accounting for 50.4%
of missed visits."”

DFU care outcomes are contingent on both system
and individual level factors. Systemic factors, such as
limited access or delayed referral to DFU care,” are crit-
ical barriers, but these alone cannot account for the poor
outcomes for those already known to specialist DFU care.
Individual factors, including beliefs about DFU or treat-
ment and mood, have been shown to hinder timely help-
seeking and self-care.'" Patients with DFU often report
low treatment effectiveness beliefs, as well as feelings of
hopelessness and high DFU and diabetes distress that
can undermine motivation towards treatment and self-
care."™ These challenges highlight an urgent need for
interventions to empower them (skills, knowledge) and
to support emotional adjustment.

To date, most self-care interventions for DFU have
focused mainly on psychoeducation targeting knowl-
edge and skills, but evidence on the effectiveness
remains mixed. While some psychoeducational inter-
ventions yielded significant improvements in self-care
behaviours they had limited efficacy in terms of patients
agency/autonomy and psychological adjustment.*’™*
More intensive psychoeducational interventions
(weekly 3 hours sessions over 3 months) that combined
patient, family education and nurse-led psychosocial
care were associated with reduced anxiety and depres-
sion symptoms related to DFU, but self-care outcomes
were not evaluated.”* Similarly, a programme offering
twice-weekly 50min self-management and family-
management support sessions over 3months improved
self-care and clinical outcomes;* however, psychological
effects were not assessed, and potential challenges to
real-world implementation remain. The high resource
demands of these interventions limit their integration
into routine DFU care. In contrast, Motivational Inter-
viewing (MI) interventions have been shown to be effec-
tive in brief (even a single) healthcare consultations in
primary care and diabetes, both for behavioural change

and emotional adjustment,”™* but evidence in DFU is
limited.

MI is a collaborative and goal-oriented counselling
style for strengthening a person’s own commitment to
behaviour change.” Self-determination theory (SDT) is
a framework for understanding personality development
and self-motivated behaviour change.”” MI's supportive
yet directive strategies can be leveraged to maximise the
theoretical principles of SDT in designing interventions
that enhance engagement and motivations. Interven-
tions guided by MI and informed by SDT in the health
domains have been widely used to foster behaviour
change and support health treatments through patient
empowerment.26 3! This approach increases autonomous
motivation, supporting change arising from within the
individual rather than being imposed by others.” **

There is ample evidence that MI counselling and provi-
sion of an autonomy-supporting environment improve
self-management, self-efficacy and treatment adherence
amongst patients with diabetes, whilst decreasing depres-
sive symptoms and emotional distress to achieve better
clinical outcomes.”® **** Emerging MI-guided proof-to-
concept interventions designed to support podiatrists in
empowering patients with DFU to engage with self-care
treatment (specifically for limiting weight-bearing activi-
ties) suggested that integrating MI principles into routine
consultations holds potential for enhancing adherence to
treatment recommendations.*® * However, these intrev-
entions are constrained by limited resources and mainly
targeted self-care adherence without addressing diabetes-
related distress."

Emerging evidence supports personalised self-care
programmes that, through comprehensive assessment
and effective patient—provider communication, improve
engagement, emotional adjustment, adherence and
outcomes.” By integrating clinical treatment with
tailored education, behaviour change strategies and
stress management, these programmes address patients’
unique clinical and psychological needs, including
distress and motivation. Such approaches have shown
promise in enhancing diabetes self-management across
diverse settings, including Singapore primary care.*’

Given the limited existing support, there is growing
interest in healthcare to develop brief yet effective
interventions that are sufficiently intensive to improve
DFU outcomes and feasible for integration into routine
care. This study addresses a critical gap by conducting a
pilot trial of Healing through Empowerment and Active
Listening (HEALing), an innovative clinic-integrated
MI brief intervention designed to target multiple inter-
related risks in DFU—including wound care, foot care,
diabetes self-management and diabetes distress. Details
of the HEALing intervention have been published else-
where.*” Adopting a personalised approach, HEALing
consists of three sessions delivered at the point of care by
trained wound care nurses in primary care wound clinics.

This protocol details the trial methods, analytical plan
and key intervention components. The pilot aims to: (a)
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Eligibili
assessment and
consent

Excluded - not eligible, not interested, or not

consented

Consented and
enrolled *

Baseline data collection (week 0)
Demographics
e Baseline clinical indicators and PROMs

HEALing intervention (3 sessions over 6 weeks)
Delivered after routine wound care

Post-intervention data collection (week 4 after last HEALing session)
e Clinical indicators and PROMs
e Qualitative interviews with patients and wound care nurses

Figure 1

Flow diagram of the study design to assess the feasibility and acceptability of the HEALing intervention. HEALing,

Healing through Empowerment and Active Listening; PROM, patient-reported outcome measures.

assess the acceptability and feasibility of HEALing from
the perspectives of patients with DFU and wound care
nurses involved in its delivery and (b) provide prelim-
inary data on its effectiveness for key patient and DFU
outcomes.

METHODS

Study design

A mixed-methods design was chosen to capture the inter-
vention’s complex impact. Quantitative methods assess
feasibility and preliminary effectiveness on key psycholog-
ical and behavioural outcomes, whilst qualitative methods
explore acceptability and experiences of patients and
wound care nurse facilitators. This single-arm hybrid
effectiveness-implementation pilot study will collect data
on recruitment, retention, completion and programme
feedback through in-depth interviews with patients and
wound care nurse facilitators (see figure 1). Validated
questionnaires (table 1) will be administered at baseline
and 4weeks postintervention. Qualitative interviews at
study completion will identify implementation challenges.
Triangulating patient and wound care nurse perspectives
will provide a comprehensive evaluation of feasibility and
acceptability.

The intervention protocol accords with the standards
outlined in the Standard Protocol Items: Recommenda-
tions for Interventional Trials checklist.® The protocol
was approved by the National Healthcare Group Domain
Specific Review Board ethics committee (Ref No.
2022/00895) and the Nanyang Technological University
Institutional Review Board (Ref No. NTU IRB-2022-338)
and is registered on ClinicalTrial.gov (registration
number: NCT06540170). Informed written consent (see
online supplemental file 1) will be obtained for wound
care nurses and patients’ participation in the study.

Study setting

The study will be conducted at National Healthcare
Group Polyclinics (NHGP), one of the large primary
care institutions in Singapore, serving the central and
northern regions. NHGP is part of diabetic foot in
primary and tertiary (DEFINITE) care programme, an
inter-institutional, multi-disciplinary initiative delivering
optimal DFU care across the healthcare cluster.” At
NHGP, nurses routinely provide DFU assessments, wound
dressings and education on wound and foot self-care
every three to five days, often continuing for months until
wound closure." Nurse-led wound services are delivered
by nurses with advanced wound management training.
The HEALing programme is integrated into the regular
wound care sessions and conducted by MI-trained wound
care nurses.

Participants
Patient participants
All patients with DFU aged 21 years or above receiving
wound care at NHGP will be eligible and invited to partic-
ipate in the study over a period of 6months. Patients
will be excluded if they: (a) do not have a minimum
toe pressure of 30 mm Hg, (b) have active osteomyelitis,
(c) are diagnosed with Charcot foot or (d) have cogni-
tive, hearing or vision impairment. A sample size of
25-30 patient participants is chosen in accordance with
published guidance for pilot studies and allowance for
dropouts.w

A study team member will meet eligible and interested
participants to review the consent form, answer questions
and reassure them that participation is voluntary and will
not affect ongoing care. Patients with DFU receiving the
HEALing programme will be invited to complete quanti-
tative surveys and participate in qualitative interviews.
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Table 1
for secondary outcomes

Sociodemographic/clinical characteristics and constructs, variables of interest, scales and measurement time points

Variable/construct Item/Scale

Baseline Post-intervention

Sociodemographic and clinical characteristics

Sociodemographic characteristics Age, ethnicity, gender, education x
qualification, living arrangement,
relationship status, employment
status, type of footwear, smoking
history and ambulatory status

Clinical characteristics (diabetes  Type of diabetes, duration X
and diabetic foot ulcer) of diabetes, number of DFU,
history of DFU, location of DFU,
history of amputation, history
of hypertension, history of
coronary artery disease, history
of congestive heart failure, and
history of renal impairment
Clinical characteristics (diabetes HbA1C, wound size, wound X X
and diabetic foot ulcer) exudate level, wound bed
appearance, peri-wound
conditions, and DFU —related
unplanned hospitalisation
Patient-reported outcome measures (PROM)
Autonomy support Health care climate X X
questionnaire®®*—6 items
Foot self-care behaviour Diabetes foot self-care behaviour x X
scale®” —7 items
lliness belief Brief illness perception X X
questionnaire® —8 items
Foot care confidence Foot care confidence scale®®*—12 x X
items
Diabetes distress Diabetes distress scale®®*—17 X X
items
Knowledge of warning signs of Warning signs of diabetic X X
foot ulcer deterioration foot ulcer deterioration
questionnaire®®—12 items
Health-related quality of life Health-related quality of life—EQ- x X

5D-5L%°

DFU, diabetic foot ulcer; HbA1C, glycated haemoglobin.

Wound care nurse participants

Wound care nurses who completed the training to deliver
HEALIing and facilitated the programme will be invited
to participate in a qualitaitve interview after they have
finished delivering the programme.

Data collection
Quantitative data, including sociodemographic character-
istics, clinical indicators, healthcare utilisation data (ie,
unplanned hospitalisation related to DFU), and patient-
reported outcome measures (PROMs) will be collected at
baseline upon enrolment and post-intervention at week 4
after the last HEALing session.

Clinical data will be collected from consented partic-
ipants or extracted from their medical records. A ques-
tionnaire survey will be self-administered or assisted by a

designated researcher on request by participants. Table 1
lists the variables of interest, scales and measurement
time points.

Qualitative data will be audio-recorded semi-structured
individual interviews lasting up to 45 min with patient and
wound care nurse participants using a flexible topic guide
with prompts. Interviews will be conducted face-to-face
in a private consultation room within the participant’s
primary clinic. Virtual interviews via secured videocon-
ferencing will be an alternative for wound care nurse
participants to accommodate their work commitments.
The interviews will be conducted by researchers who
have prior experience in qualitative methodology but
are uninvolved in the HEALing intervention delivery, to
ensure freedom of expression. Data collection will cease
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at the point of saturation, where the research team agrees
by consensus that no new themes are emerging from the
data.

Figure 1 presents the flow diagram of the study design,
using a mixed-methods approach to assess the feasibility
and acceptability of HEALing intervention. Participants
will receive a grocery voucher as reimbursement upon
completing of the survey and interview.

The HEALing intervention

The HEALIing intervention, guided by MI principles and
underpinned by SDT, was co-designed with patients living
with DFU and healthcare professionals through detailed
identification of intervention targets and subsequent
co-design workshops. Its co-design process was inspired
by and adapted from the UK guidance on how to develop
complex interventions to improve health and health-
care’’ and the Experience-Based Co-Design approach,™
including (a) identifying determinants and prioritising
intervention targets, (b) engaging key stakeholders to
identify intervention contents and delivery options and
(c) refining intervention pathways for the pilot study.
Details of the HEALing co-design have been previously
described.”’

In brief, the programme involved three face-to-face
sessions (30 min each) delivered over six weeks by trained
wound care nurses, who also provide routine wound
dressings and regular foot and wound education. The
HEALIing session outline is presented in table 2.

Wound care nurses, employed in the organisation and
serving as the primary wound care providers (wound
examination/dressing and wound care patient educa-
tion), will be trained as HEALing facilitators. HEALing
training includes a half-day refresher course on diabetes
education (e-learning) and a two-day MI training face-
to-face workshop (total of 20 hours). The MI workshop
comprises a series of activities aimed at increasing MI
knowledge and skills (day 1) and experiential exercises
using agenda mapping, affirmation for DFU (ie, card
sorting exercise) and ask-offer-ask framework for DFU
education (day 2). One coaching session (role play with
the first author) will be scheduled for each facilitator
to support learning and competency in the consistent
delivery of the HEALing programme.

Following enrolment, patients with DFU will receive
three 30-minute face-to-face HEALing sessions, typically
every 2 weeks, scheduled to coincide with routine wound
care appointments (augmented usual care). Each visit will
include 30 min for wound dressing (usual care), followed
by a 30-minute HEALing session post dressing.

Outcome measures

Primary outcomes

The primary outcomes include the feasibility indicators:
recruitment (ie, number of eligible participants invited
over number consented), retention (ie, 80% complete all
sessions), data completion (80%) and the acceptability
of the intervention. Recruitment will be tracked using

participant screening logs, recording the number of indi-
viduals who accept the invitation, receive the intervention
and complete the programme.

Feasibility of retention will be recorded, including
the number of people who complete the intervention—
retention rates on HEALing completion, that is, the
number of sessions delivered, attended and completed by
wound care nurses and patients. Measurement feasibility
will be assessed through the time required to conduct
HEALing sessions and complete questionnaires, as well as
the completeness of data capture.

Acceptability of the intervention will be explored through
individual semi-structured interviews with patients and
wound care nurse facilitators at the end of the programme,
focusing on satisfaction, perceptions of the programme,
barriers and challenges encountered, and reasons for
discontinuation or drop out.

Secondary outcomes

The secondary outcomes include PROMs that will be
assessed using standardised and psychometrically sound
instruments in English, that is, patients’ percpetions of
autonomy support measured by Health Care Climate
Questionnaire™, illness/DFU perceptions measured by
Brief Illness Perception Questionnaire,” diabetes distress
measured by Diabetes Distress Scale,” foot care confi-
dence measured by Foot Care Confidence Scale,” foot
self-care behaviour measured by Diabetes Foot Self-Care
Behaviour Scale,” knowledge on warning signs of DFU
deterioration measured by Warning Signs of DFU Deteri-
oration Questionnaire™ and health-related quality of life
measured by EQ-5D-5L.” Various clinical endpoint char-
acteristics (ie, related to DM and DFU) will be assessed
at baseline and at HEALing completion. Table 1 lists the
variables of interest, scales and measurement time points
for secondary outcomes.

Data analysis

Quantitative data analysis

Data will be entered into a secure database and analysed
using SPSS Statistics V.28. Descriptive statistics (median
(IQR), mean (SD), number (%)) will summarise recruit-
ment, retention, adherence to self-care activities and
session attendance to assess feasibility. PROMs at base-
line and post-intervention will be compared to evaluate
HEALing’s impact on illness beliefs, foot care confidence,
diabetes distress, knowledge of DFU warning signs, quality
of life, autonomy support and foot self-care behaviours.
Normality of distributions will be assessed. Paired t-tests
or non-parametric equivalents (Wilcoxon signed-rank
test) will examine pre-post differences for continuous
variables, while ¥ tests will be used for categorical vari-
ables. Significance will be set at p<0.05 (two-tailed).

Qualitative data analysis

The audio-recorded interviews will be transcribed
verbatim and analysed using reflexive thematic anal-
ysis as per the following six steps: familiarising with the
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Table 2 Healing through Empowerment and Active Listening session outlines

Session and theme

Outline of session

Session 1
Self-management/self-care skills, and setting goals related to
treatment (week 1-2)

Session 2

Managing mood-acceptance and hope (This topic to be brought

in with permission by nurse) (week 3-4)

Session 3

HEALing in Action—living life beyond foot disease (repeat card

sorting task) (week 5-6)

Introduce HEALing programme; agenda mapping of self-
care tasks to identify areas of competency and areas in
need of improvement; provide information/advice with
permission using the Ask-Offer-Ask framework to support
the chosen self-care task; review and issue patient
education leaflets as appropriate/available for chosen topic
of session; set a short-term goal using confidence rulers
considering its benefits, barriers and importance to practice
before the next session.

Invite patient to choose a topic (see card sorting task
photo); use affirmation (see card sorting task) and review
the first goal from session one to evoke and strengthen
confidence that progress is underway.

If the topic is on low mood/worry, OR suggest a topic
with permission (eg, low mood/ worry about deterioration
or a topic that is deemed of high clinical importance, for
example, self-wound care)

- listen to concerns, use validation and normalisation to
stabilise emotion (eg, anxiety/worry as expected, adaptive
response to a real threat; this threat can be mitigated

with self-care); with permission, use the Ask-Offer-Ask
framework to provide Advice related to self-care and
timely recognition or actions as means to reduce threat
and adverse DFU outcomes; summary to start with worry
is expected and normal, and finish with the steps taken or
progress made with self-care to show that progress is being
made.

Offer/Ask feedback and then set a short-term goal using
confidence rulers, considering its benefits, barriers and
importance to practice before the next session.

Repeat card sorting task; affirm steps in right direction (even
if goal is not met or perhaps with partial successes—good
intentions) review goal *step up or down etc; review goal
setting progress and problem solve barriers (if any) for
goal(s) set in sessions 1 and 2, and revise goals as needed;
Use the Ask-Offer-Ask framework to problem solve lapses
and barriers; use agenda mapping (as above) to address
any pending important concerns; provide information/
advice on chosen topic using the Ask-Offer-Ask framework;
goal setting (using importance and confidence rulers to
tailor goals and behaviour); conclude with Ask-Offer-

Ask framework to provide additional advice and links to
available resources as patients continue to move forward
with their goals.

DFU, diabetic foot ulcer; HEALing, Healing through Empowerment and Active Listening.

data, generating initial codes, searching for themes,
reviewing potential themes, defining and naming themes
and producing the report.ﬁo Analysis will be iterative
and will be conducted by two independent qualitative
researchers/coders. Triangulation will be used to cross-
check the observational field notes and transcripts of
the audio interviews to evaluate the extent to which all
evidence converges and corroborates.

Integration of quantitative and qualitative data
Quantitative and qualitative findings will be integrated
through triangulation, comparing results to identify

agreement or divergence. Consistent findings will rein-
force conclusions on feasibility and effectiveness. If
discrepancies arise, qualitative insights will help explain
differences, informing intervention refinement and
future research.

Patient and public involvement

Patients and the public have been and will continue to be
involved in this study throughout the co-design and feasi-
bility evaluation of the intervention. Patient and public
involvement (PPI) in the co-design process includes indi-
vidual interviews, surveys, focus group discussions and

6

Zhu X, et al. BMJ Open 2025;15:6098024. doi:10.1136/bmjopen-2024-098024

salbojouyoal rejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdos Aq paloaloid
*1sanb Aq G202 ‘6T JaqwiaAoN uo /wod fwqg uadolwg//:diy wouy papeojumoq G20z 41890120 L U0 $20860-7202-uadolwa/oeTT 0T se paysiignd 1suiy :uado CINE


http://bmjopen.bmj.com/

participation in workshops."”. This engagement began
with understanding and identification determinants and
the real-world workshop discussions for content refine-
ment and implementation optimisation. In the present
feasibility study, feedback from patient and wound care
nurse participants on the HEALing programme will be
collected through individual interviews and surveys to
inform the feasibility and acceptability analysis. Prior to
disseminating findings in peerreviewed publications,
we will conduct member checking with clinical partners,
incorporating their comments into manuscripts, primarily
in the discussion section (if any). When feasible, we invite
clinical partners to co-present at conferences and co-au-
thor in publications.

DISCUSSION

Strengths

This proof-of-concept study will provide evidence on
the feasibility and acceptance of a personalised self-care
support programme for primary care patients living with
DFU. The key strength of the study is its substantial PPI
throughout the intervention development and feasibility
trial in real world settings. Involving individuals directly
affected by DFU ensures that those who will receive
the HEALing intervention have equal opportunities to
contribute to decisions about their own care. People with
lived experience of DFU were engaged in leading initia-
tives such as co-designing the intervention and remained
involved throughout the feasibility trial. This approach
lies at the heart of person-centred care and patient
empowerment. Another strength of the study is its mixed-
method approach with qualitative interview data to
complement the quantitative survey findings. Qualitative
in-depth interviews with people living with DFU ensure
their voices are captured and not misrepresented.

Limitations

The design of a single-arm study has some limitations,
such as having no outcome comparisons between groups,
which may yield biases in interpreting the results. Without
a parallel control, comparisons are restricted to external
historical data, to evaluate the validity of the study popu-
lation, which carries the risk of selection bias. Lastly, only
short-term outcomes will be evaluated, and the sustain-
ability of effects over time (if any) will remain unknown.
Future randomised controlled trials including long-term
outcomes with long study duration are recommended.

Significance

This pilot feasibility study will assess the acceptability
and feasibility of the MI-guided HEALing programme to
support self-care among primary care patients with DFU.
The findings will inform refinement, implementation
and future evaluation of the programme across diverse
populations and settings. Preliminary efficacy data from
this trial will guide the design of a largerscale study to

evaluate the programme’s effectiveness in enhancing self-
care behaviours, patient education and empowerment.
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Data management and monitoring

The principal investigator will preserve the confiden-
tiality of participants taking part in the study and fulfil
transparency requirements under the General Data
Protection Regulation for health and care research. Data
and all appropriate documentation will be confidentially
and securely stored for a minimum of 10 years after the
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Dissemination plan

Dissemination will include study progress report to
Centre for Primary Healthcare Research and Innovation
Funding agency (a partnership between Lee Kong Chian
School of Medicine, Nanyang Technological University
Singapore, and National Healthcare Group Singapore),
publications in peer-reviewed journals, scientific confer-
ence presentations and feedback about study results
which will be shared with patients through outreach
efforts by collaborating with relevant organisations such
as NHGP in Singapore. A toolkit will be developed to
support future implementation plans.

Author affiliations

'NHG Polyclinics, NHG Health, Singapore

%ee Kong Chian School of Medicine, Nanyang Technological University, Singapore
®Department of Social Work and Social Administration, The University of Hong Kong,
Hong Kong SAR, China

*University Hospitals of Derby and Burton NHS Foundation Trust, Derby, UK

Correction notice This article has been corrected since it was published. The co-
corresponding author has been added.

Acknowledgements We would like to thank all those who contributed to the
study’s conceptualisation and protocol design, as well as those who were otherwise
directly or indirectly involved in this study.

Contributors All authors contributed significantly to this work, whether in
conception (XZ, KG, ESL and CJ), study design (XZ, KG, ESL and CJ), writing original
draft (XZ), review and editing and interpretation (XZ, KG, FHFC, CJ, RY and ESL). All
authors (XZ, KG, ESL, FHFC, CJ, RY, PXHL, RWSK, LW, SL, GHYC, PP, VHL, RSYL and
YCC) participated in drafting, revising, or critically reviewing the article and agreed
to be accountable for all aspects of the work. All authors read and approved the
final manuscript. XZ is responsible for the overall content as guarantor.

Funding We received funding from the Centre for Primary Health Care Research
and Innovation, a partnership between the Lee Kong Chian School of Medicine at
Nanyang Technological University, Singapore, and the National Healthcare Group
Polyclinics, Singapore, for this project. Grant/Award Number: 8.2/010.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Zhu X, et al. BMJ Open 2025;15:098024. doi:10.1136/bmjopen-2024-098024

salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdoo Aq paloaloid
*1sanb Aq G202 ‘6T JaqwiaAoN uo /wod fwqg uadolwg//:diy wouy papeojumoq G20z 41890120 L U0 $20860-7202-uadolwa/oeTT 0T se paysiignd 1suiy :uado CINE


http://bmjopen.bmj.com/

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Xiaoli Zhu http://orcid.org/0000-0003-3406-6203
Frederick H F Chan http://orcid.org/0000-0002-9905-3422
Konstadina Griva http://orcid.org/0000-0001-8173-5663

REFERENCES

1 Karuranga S, Malanda B, Saeedi P, et al. International Diabetes
Federation: Diabetes Atlas. Karuranga S, Malanda B, Saeedi P,
Salpea P, eds. 9th edn. 2019.

2 Zhang Y, Lazzarini PA, McPhail SM, et al. Global disability burdens
of diabetes-related lower-extremity complications in 1990 and 2016.
Diabetes Care 2020;43:964-74.

3 Armstrong DG, Tan TW, Boulton AJM, et al. Diabetic foot ulcers.
JAMA 2023;330:62.

4 Armstrong DG, Swerdlow MA, Armstrong AA, et al. Five year
mortality and direct costs of care for people with diabetic foot
complications are comparable to cancer. J Foot Ankle Res
2020;13:16.

5 McDermott K, Fang M, Boulton AJM, et al. Etiology, epidemiology,
and disparities in the burden of diabetic foot ulcers. Diabetes Care
2023;46:209-21.

6 Ndosi M, Wright-Hughes A, Brown S, et al. Prognosis of the infected
diabetic foot ulcer: a 12-month prospective observational study.
Diabet Med 2018;35:78-88.

7 Leo WZ, Ge L, Chandrasekar S, et al. Diabetic foot in primary and
tertiary (DEFINITE) care: An efficacious, synergistic and cost-effective
multidisciplinary team model for diabetic foot care in Singapore.
Semin Vasc Surg 2025;38:20-31.

8 Zhu X, Olsson MM, Bajpai R, et al. Factors associated with healing
outcomes in primary care patients with diabetic foot ulcers: a
retrospective study in a multiethnic sample. Adv Skin Wound Care
2022;35:22-9.

9 Lo ZJ, Surendra NK, Saxena A, et al. Clinical and economic burden
of diabetic foot ulcers: A 5-year longitudinal multi-ethnic cohort study
from the tropics. Int Wound J 2021;18:375-86.

10 Riandini T, Pang D, Toh M, et al. National rates of lower extremity
amputation in people with and without diabetes in a multi-ethnic
Asian population: a ten year study in Singapore. Eur J Vasc Endovasc
Surg 2022;63:147-55.

11 Bus SA, van Netten JJ. A shift in priority in diabetic foot care and
research: 75% of foot ulcers are preventable. Diabetes Metab Res
Rev 2016;32 Suppl 1:195-200.

12 Schaper NC, van Netten JJ, Apelqgvist J, et al. Practical guidelines
on the prevention and management of diabetes-related foot disease
(IWGDF 2023 update). Diabetes Metab Res Rev 2024;40.

13 Bus SA, Sacco ICN, Monteiro-Soares M, et al. Guidelines on the
prevention of foot ulcers in persons with diabetes IWGDF 2023
update. 2023.

14 Zhu X, Tjhin S, Goh LJ, et al. Factors associated with foot self-
care behaviour and foot screening attendance in people with type
2 diabetes: a cross-sectional study in primary care. BMJ Open
2024;14.

15 GelL, Ang YG, Molina J, et al. Investigating Nonadherence in an
Integrated Diabetic Limb Salvage Programme: Reasons, Associated
Factors, and Impacts on Care Outcomes. 2024.

16 Vedhara K, Dawe K, Wetherell MA, et al. lliness beliefs predict self-
care behaviours in patients with diabetic foot ulcers: a prospective
study. Diabetes Res Clin Pract 2014;106:67-72.

17

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Coffey L, Mahon C, Gallagher P. Perceptions and experiences of
diabetic foot ulceration and foot care in people with diabetes: A
qualitative meta-synthesis. Int Wound J 2019;16:183-210.

Zhu X, Lee ES, Lim PXH, et al. Exploring barriers and enablers of
self-management behaviours in patients with diabetic foot ulcers:

A qualitative study from the perceptions of patients, caregivers,

and healthcare professionals in primary care. Int Wound J
2023;20:2764-79.

Zhu X, Lee ES, Chan FHF, et al. Foot self-care behaviour in primary
care patients with diabetic foot ulcers: Structural equation modelling
of psychological predictors. Int Wound J 2024;21.

Zhu X, Lee ES, Lim PXH, et al. “It is a constant battle”: a qualitative
study of the lived experience of individuals with diabetic foot ulcer
and post-healing challenges in primary care. Diabet Med 2025;42.
Bahador RS. The impact of three-month training programme on foot
care and self-efficacy of patients with diabetic foot ulcers. JCDR
2017;11:1C01-4.

Hemmati Maslakpak M, Shahbaz A, Parizad N, et al. Preventing and
managing diabetic foot ulcers: application of Orem’s self-care model.
Int J Diabetes Dev Ctries 2018;38:165-72.

Barth R, Campbell LV, Allen S, et al. Intensive education improves
knowledge, compliance, and foot problems in type 2 diabetes.
Diabet Med 1991;8:111-7.

Chen H, Cai C, Xie J, et al. The effect of an intensive patients’
education program on anxiety, depression and patient global
assessment in diabetic foot ulcer patients with Wagner grade 1/2.
Medicine (Baltimore) 2020;99.

Subrata SA, Phuphaibul R, Grey M, et al. Improving clinical outcomes
of diabetic foot ulcers by the 3-month self- and family management
support programs in Indonesia: a randomized controlled trial study.
Diabetes Metab Syndr 2020;14:857-63.

Rubak S, Sandbaek A, Lauritzen T, et al. Motivational interviewing:

a systematic review and meta-analysis. Br J Gen Pract
2005;55:305-12.

Vanbuskirk KA, Wetherell JL. Motivational interviewing with primary
care populations: a systematic review and meta-analysis. J Behav
Med 2014;37:768-80.

Bilgin A, Muz G, Yuce GE. The effect of motivational interviewing

on metabolic control and psychosocial variables in individuals
diagnosed with diabetes: systematic review and meta-analysis.
Patient Educ Couns 2022;105:2806-23.

Miller WR, Rollnick S. Motivational Interviewing: Preparing People For
Changethird. The Guilford Press, 2012.

Ryan RM, Deci EL. Self-determination theory and the facilitation of
intrinsic motivation, social development, and well-being. Am Psychol
2000;55:68-78.

Ntoumanis N, Ng JYY, Prestwich A, et al. A meta-analysis of self-
determination theory-informed intervention studies in the health
domain: effects on motivation, health behavior, physical, and
psychological health. Health Psychol Rev 2021;15:214-44.

Miller W, Rollnick S. Motivational Interviewing: preparing People for
Change, 2nd ed. J Healthc Qual 2003;25:46.

Soderlund PD. Effectiveness of motivational interviewing for
improving physical activity self-management for adults with type 2
diabetes: a review. Chronic llin 2018;14:54-68.

Li Z, Chen Q, Yan J, et al. Effectiveness of motivational interviewing
on improving Care for Patients with type 2 diabetes in China: a
randomized controlled trial. BMC Health Serv Res 2020;20.

Chen SM, Creedy D, Lin HS, et al. Effects of motivational interviewing
intervention on self-management, psychological and glycemic
outcomes in type 2 diabetes: a randomized controlled trial. Int J Nurs
Stud 2012;49:637-44.

Thepwongsa I, Muthukumar R, Kessomboon P. Motivational
interviewing by general practitioners for Type 2 diabetes patients: a
systematic review. Fam Pract 2017;34:376-83.

Winkley K, Upsher R, Stahl D, et al. Psychological interventions

to improve glycemic control in adults with type 2 diabetes: a
systematic review and meta-analysis. BMJ Open Diabetes Res Care
2020;8:1150.

Williams GC, McGregor HA, King D, et al. Variation in perceived
competence, glycemic control, and patient satisfaction: relationship
to autonomy support from physicians. Patient Educ Couns
2005;57:39-45.

Williams GC, Lynch M, Glasgow RE. Computer-assisted intervention
improves patient-centered diabetes care by increasing autonomy
support. Health Psychol 2007;26:728-34.

Robinson SA, Zocchi MS, Netherton D, et al. Secure messaging,
diabetes self-management, and the importance of patient autonomy:
a mixed methods study. J Gen Intern Med 2020;35:2955-62.
Williams GC, Patrick H, Niemiec CP, et al. Reducing the health

risks of diabetes: how self-determination theory may help

Zhu X, et al. BMJ Open 2025;15:6098024. doi:10.1136/bmjopen-2024-098024

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
*1sanb Aq G202 ‘6T JaqwiaAoN uo /wod fwqg uadolwg//:diy wouy papeojumoq G20z 41890120 L U0 $20860-7202-uadolwa/oeTT 0T se paysiignd 1suiy :uado CINE


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3406-6203
http://orcid.org/0000-0002-9905-3422
http://orcid.org/0000-0001-8173-5663
http://dx.doi.org/10.2337/dc19-1614
http://dx.doi.org/10.1001/jama.2023.10578
http://dx.doi.org/10.1186/s13047-020-00383-2
http://dx.doi.org/10.2337/dci22-0043
http://dx.doi.org/10.1111/dme.13537
http://dx.doi.org/10.1053/j.semvascsurg.2025.01.007
http://dx.doi.org/10.1097/01.ASW.0000801524.42349.4d
http://dx.doi.org/10.1111/iwj.13540
http://dx.doi.org/10.1016/j.ejvs.2021.09.041
http://dx.doi.org/10.1016/j.ejvs.2021.09.041
http://dx.doi.org/10.1002/dmrr.2738
http://dx.doi.org/10.1002/dmrr.2738
http://dx.doi.org/10.1002/dmrr.3657
http://dx.doi.org/10.1136/bmjopen-2024-088088
http://dx.doi.org/10.1016/j.diabres.2014.07.018
http://dx.doi.org/10.1111/iwj.13010
http://dx.doi.org/10.1111/iwj.14153
http://dx.doi.org/10.1111/iwj.14897
http://dx.doi.org/10.1111/dme.70096
http://dx.doi.org/10.7860/JCDR/2017/29025.10261
http://dx.doi.org/10.1007/s13410-017-0570-5
http://dx.doi.org/10.1111/j.1464-5491.1991.tb01555.x
http://dx.doi.org/10.1097/MD.0000000000018480
http://dx.doi.org/10.1016/j.dsx.2020.05.028
https://pubmed.ncbi.nlm.nih.gov/15826439
http://dx.doi.org/10.1007/S10865-013-9527-4/METRICS
http://dx.doi.org/10.1007/S10865-013-9527-4/METRICS
http://dx.doi.org/10.1016/j.pec.2022.04.008
http://dx.doi.org/10.1037/0003-066X.55.1.68
http://dx.doi.org/10.1080/17437199.2020.1718529
http://dx.doi.org/10.1097/01445442-200305000-00013
http://dx.doi.org/10.1177/1742395317699449
http://dx.doi.org/10.1186/s12913-019-4776-8
http://dx.doi.org/10.1016/j.ijnurstu.2011.11.011
http://dx.doi.org/10.1016/j.ijnurstu.2011.11.011
http://dx.doi.org/10.1093/fampra/cmx045
http://dx.doi.org/10.1136/bmjdrc-2019-001150
http://dx.doi.org/10.1016/j.pec.2004.04.001
http://dx.doi.org/10.1037/0278-6133.26.6.728
http://dx.doi.org/10.1007/s11606-020-05834-x
http://bmjopen.bmj.com/

3

improve medication adherence and quality of life. Diabetes Educ
2009;35:484-92.

42 Lee AA, Piette JD, Heisler M, et al. Diabetes self-management and
glycemic control: the role of autonomy support from informal health

supporters. Health Psychol 2019;38:122-32.

43 Hancox JE, Chaplin WJ, Hilton C, et al. Development of a motivation

communication training to aid diabetes-specialist podiatrists with
adherence discussions. Health Educ Behav 2024;51:240-50.

44 Hancox JE, Chaplin WJ, Hilton CE, et al. Motivation communication

training programme for healthcare professionals to support
adherence in patients with diabetic foot ulcers: proof of concept
study. PLoS One 2024;19.

45 Coulter A, Entwistle VA, Eccles A, et al. Personalised care planning

for adults with chronic or long-term health conditions. Cochrane
Database Syst Rev 2015;2015.

46 Lazarus M, Yew TW, Tan WH, et al. Personalised care and support
planning in Singapore: qualitative interviews with people living with

diabetes. BJGP Open 2024;8.
47 Zhu X, Lee ES, Chan FHF, et al. Healing through empowerment
and active listening: experience-based co-design of a nurse-led

personalised self-care support intervention for primary care patients

with diabetic foot ulcers. Health Expect 2025;28.

48 Moher D, Chan AW. SPIRIT (standard protocol items:
recommendations for interventional trials). In: Guidelines for
Reporting Health Research: A User’s Manual. Published online
August 22. 2014: 56-67.

49 Lo ZJ, Tan E, Chandrasekar S, et al. Diabetic foot in primary and

tertiary (DEFINITE) Care: a health services innovation in coordination

of diabetic foot ulcer (DFU) Care within a healthcare cluster -
18-month results from an observational population health cohort
study. Int Wound J 2023;20:1609-21.

50

51

52

53

54

55

56

57

58

59

60

Open access

Lancaster GA, Dodd S, Williamson PR. Design and analysis of pilot
studies: recommendations for good practice. Evaluation Clinical
Practice 2004;10:307-12.

O’Cathain A, Croot L, Duncan E, et al. Guidance on how to develop
complex interventions to improve health and healthcare. BMJ Open
2019;9.

Robert G. Participatory action research: using experience-based co-
design to improve the quality of healthcare services. In: Understanding
and Using Health Experiences. Published online May 23. 2013: 138-49.
Williams GC, Grow VM, Freedman ZR, et al. Motivational predictors
of weight loss and weight-loss maintenance. J Pers Soc Psychol
1996;70:115-26.

Broadbent E, Petrie KJ, Main J, et al. The brief illness perception
questionnaire. J Psychosom Res 2006;60:631-7.

Polonsky WH, Fisher L, Earles J, et al. Assessing psychosocial
distress in diabetes: development of the diabetes distress scale.
Diabetes Care 2005;28:626-31.

Sloan HL. Developing and testing of the foot care confidence scale. J
Nurs Meas 2002;10:207-18.

Chin YF, Huang TT. Development and validation of a diabetes foot
self-care behavior scale. J Nurs Res 2013;21:19-25.

Chin YF, Yeh JT, Yu HY, et al. Knowledge of the warning signs of
foot ulcer deterioration among patients with diabetes. J Nurs Res
2018;26:420-6.

EQ-5D-5L - EQ-5D. EuroQol office. 2021. Available: https://euroqol.
org/eg-5d-instruments/eq-5d-5I-about/ [Accessed 8 Feb 2021].
Braun V, Clarke V, Hayfield N, et al. Thematic analysis. In:
Liamputtong P, ed. Handbook of Research Methods in Health Social
Sciences. Springer Nature Singapore Pte Ltd, 2019: 843-60.

Zhu X, et al. BMJ Open 2025;15:098024. doi:10.1136/bmjopen-2024-098024

salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiAdoo Aq paloaloid
*1sanb Aq G202 ‘6T JaqwiaAoN uo /wod fwqg uadolwg//:diy wouy papeojumoq G20z 41890120 L U0 $20860-7202-uadolwa/oeTT 0T se paysiignd 1suiy :uado CINE


http://dx.doi.org/10.1177/0145721709333856
http://dx.doi.org/10.1037/hea0000710
http://dx.doi.org/10.1177/10901981231216744
http://dx.doi.org/10.1371/journal.pone.0295180
http://dx.doi.org/10.1002/14651858.CD010523.pub2
http://dx.doi.org/10.1002/14651858.CD010523.pub2
http://dx.doi.org/10.3399/BJGPO.2023.0055
http://dx.doi.org/10.1111/hex.70386
http://dx.doi.org/10.1111/iwj.14016
http://dx.doi.org/10.1111/j.2002.384.doc.x
http://dx.doi.org/10.1111/j.2002.384.doc.x
http://dx.doi.org/10.1136/bmjopen-2019-029954
http://dx.doi.org/10.1037//0022-3514.70.1.115
http://dx.doi.org/10.1016/j.jpsychores.2005.10.020
http://dx.doi.org/10.2337/diacare.28.3.626
http://dx.doi.org/10.1891/jnum.10.3.207.52564
http://dx.doi.org/10.1891/jnum.10.3.207.52564
http://dx.doi.org/10.1097/jnr.0b013e3182828e59
http://dx.doi.org/10.1097/jnr.0000000000000258
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
https://euroqol.org/eq-5d-instruments/eq-5d-5l-about/
http://bmjopen.bmj.com/

	Feasibility and acceptability of a personalised self-­care support programme for primary care patients with diabetic foot ﻿﻿ulcers﻿﻿ delivered by wound care nurses: the HEALing study protocol
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Study setting
	Participants
	Patient participants
	Wound care nurse participants

	Data collection
	The HEALing intervention
	Outcome measures
	Primary outcomes
	Secondary outcomes

	Data analysis
	Quantitative data analysis
	Qualitative data analysis
	Integration of quantitative and qualitative data

	Patient and public involvement

	Discussion
	Strengths
	Limitations
	Significance

	Ethics, data management and dissemination
	Ethical approval
	Data management and monitoring
	Dissemination plan

	References


