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ABSTRACT
Introduction  The quality of care provided in long-term 
care (LTC) homes has been a concern for many years, and 
the COVID-19 pandemic has further raised awareness 
of this issue. Care planning helps identify and prioritise 
areas to improve LTC residents’ health. Data are routinely 
collected to support care planning, for example, the 
interRAI LTC facilities instrument and real-time location 
systems. However, the best way to use these data to 
inform care planning and decision-making while including 
residents and family members remains elusive. This 
study aims to develop a data-informed care planning 
improvement intervention that uses routinely collected 
data to guide resident-centred care planning in LTC. 
Specifically, we will: (1) examine how, where and why 
routinely collected data are used in current care planning 
processes in LTC; (2) identify barriers and facilitators to 
using data to guide care planning from the perspectives of 
staff, residents and family caregivers; and (3) develop care 
planning intervention guided by the Behaviour Change 
Wheel.
Methods and analysis  An advisory committee of 
residents, family members and LTC staff will provide study 
oversight of this interpretive qualitative description study, 
conducted in LTC homes in Nova Scotia from May 2023 
to April 2025. Participants, including LTC residents, their 
family members and staff, will be invited to participate 
in two 60–90 min focus groups or 45–60 min individual 
interviews and/or three 2-hour observation sessions. Data 
from interviews, focus groups and care observations will 
be analysed using inductive content analysis to answer 
the objectives. Next, we will deductively map the identified 
barriers and facilitators onto the Behaviour Change Wheel, 
which suggests that Capability, Opportunity and Motivation 
are needed for a Behaviour to occur (COM-B system). 
Subsequently, we will have a 1 day advisory committee 
meeting to: (1) select the intervention components using 
the APEASE criteria, which asks whether the function is 
Affordable, Practicable, Effective, Acceptable, Safe, and 
promotes Equity; and (2) describe the final intervention 
using the Template for Intervention Description and 

Replication checklist to ensure the reproducibility of the 
intervention in future work. The result of this study has the 
potential to contribute to the understanding of the process 
in enhancing care and resident outcomes in LTC homes 
across Canada.
Ethics and dissemination  This study has been approved 
by the Dalhousie University Health Sciences Research 
Ethics Board. Informed consent will be obtained from all 
participants or their substitute decision-makers before 
they take part in interviews, focus group discussions and 
care observations. Data will be de-identified, and privacy 
and confidentiality will be maintained through secure 
storage and handling of both electronic and physical 
documents. Study findings will be shared with participants 
through lay summaries and infographics after the second 
interview and observation, as well as at the conclusion of 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Long-term care (LTC) residents with dementia 
or cognitive impairment will be included in the 
study using alternative communication methods 
such as writing and drawing to ensure their active 
participation.

	⇒ By actively engaging the project advisory committee 
(eg, residents, family members, staff) as equal part-
ners in decision-making, we will support knowledge 
translation and effectively disseminate findings 
through summaries, infographics and targeted vid-
eos for diverse stakeholders.

	⇒ The intervention design is informed by behaviour 
change theory, patient engagement and consulta-
tions with knowledge users, enhancing its relevance 
and feasibility for implementation.

	⇒ The study’s findings may have limited generalisabil-
ity beyond the selected LTC homes in Nova Scotia.

	⇒ Potential measurement errors or biases may arise 
from self-reported data collected through interviews, 
as responses could be influenced by recall difficul-
ties, personal perceptions or social desirability.
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the study. Results will also be disseminated to researchers, healthcare 
professionals and LTC providers across Canada via presentations at local, 
national and international conferences, publications in open-access 
journals and through print and video materials tailored to the audience.

BACKGROUND
In Canada, long-term care (LTC) homes provide health 
and personal care services for people living with medical 
or physical needs who require access to 24-hour nursing 
care, personal care and other therapeutic and support 
services.1 The population of LTC residents in Canada, 
including Nova Scotia, is culturally diverse, reflecting the 
country’s increasing immigration trends and the pres-
ence of Indigenous, racialised and linguistically diverse 
groups.2 3 Additionally, LTC residents are a heteroge-
neous group, meaning they vary in terms of health condi-
tions, functional abilities, cognitive status and personal 
interests. Many residents live with multiple chronic condi-
tions such as hypertension, osteoarthritis and dementia, 
highlighting the need for individualised care plans 
tailored to improve both health and social outcomes.3–5 
Care planning is an integrated, iterative and collaborative 
process between individuals and healthcare practitioners 
to develop a comprehensive, individualised plan that 
assesses the impact of a resident’s condition on their life 
and determines the most effective means of supporting 
their holistic health and well-being.6 A well-defined care 
planning process is essential to ensuring that care plans 
are regularly reviewed and updated to align with resi-
dents’ evolving needs.

The Nursing Act, a law that contains the scope of prac-
tice statements and controlled acts authorised in nursing 
across Nova Scotia, mandates the inclusion of priority 
problems, client goals, nursing interventions and evalua-
tion of client response within care plans.6 However, there 
have been documented deficiencies in the quality of 
care plans within LTC homes.7 Traditional standardised 
care planning lacked both personalisation and struc-
tured review mechanisms, failing to address residents’ 
evolving needs and preferences.8 More recently, resident-
centred models have been promoted, encouraging resi-
dents to actively participate in their own care whenever 
possible. This may include setting personal goals—such 
as improving their quality of life or maintaining inde-
pendence—attending their own care conferences and 
making choices about daily activities or kind of care to 
receive.9 These efforts are supported through collabora-
tion with their families, point-of-care nurses, care aides 
and other members of the interdisciplinary team.8 Quality 
of care provision in LTC has been a topic of concern for 
decades,10 and the COVID-19 pandemic has further cata-
lysed a call for improving care in LTC homes.11 A review 
of 48 Canadian LTC reports commissioned regarding 
quality of care between 2010 and 2020 identified that 
45.8% of the reports recommended LTC care planning to 
be data driven.12 However, the best way to do so in a way 
that meets user needs in a timely and useful way remains 

elusive. It also requires significant behaviour change 
within the sector as new sources of data become available 
and are integrated into practice.

Routinely collected data, such as the interRAI Long-Term 
Care Facilities (LTCF) instrument and Real-Time Loca-
tion Systems (RTLS), can inform care planning in LTC 
settings. The interRAI LTCF instrument is a standardised 
comprehensive assessment containing approximately 150 
items, covering areas such as cognitive function, mood 
and behaviour, physical function, pain management, nutri-
tion, social engagement, medication use and mobility. It is 
used in most Canadian provinces and internationally (eg, 
Iceland, the Netherlands, Belgium, New Zealand, Singa-
pore, Spain, Switzerland) (www.interrai.org). In Canada, 
the interRAI LTCF is mandated for use in LTC homes in 
several provinces, including a recent implementation in 
Nova Scotia. The interRAI LTCF is completed on admission, 
every 3 months after that or if there is a significant change 
in status. Trained coordinators, usually nurses, complete 
the interRAI LTCF through conversations with residents, 
family members and staff. The interRAI LTCF has demon-
strated good validity and reliability in LTC.13 Using data 
collected via the interRAI LTCF, clinical assessment proto-
cols are triggered through embedded algorithms to iden-
tify residents at risk for adverse outcomes and those who 
have the potential to improve.14 For example, the Activities 
of Daily Living Clinical Assessment Protocol is triggered 
through an algorithm to identify residents at risk for func-
tional decline.14 A scoping review found that the interRAI 
LTCF provides a viable way of collecting clinical data for 
assessment, identifying at-risk residents, supporting the 
formation of an appropriate care plan and improving the 
quality of care at the facility level.8

Overall, using interRAI LTCF data increases the utili-
sation of care plans by systematically identifying resident 
needs and ensuring they are addressed in individualised 
care plans. The structured assessment improves staff 
awareness by providing a comprehensive view of health 
concerns, leading to more proactive care planning.15 Addi-
tionally, it enhances interdisciplinary communication 
and supports quality improvement initiatives, aligning 
with accreditation standards. Studies show that facilities 
using interRAI experience better identification of health 
concerns, greater resident and family involvement in care 
planning, and reductions in unnecessary hospitalisations, 
reinforcing its impact on LTC care quality.15 However, care 
plans have been found to be inconsistent with data from 
interRAI assessments.16 Studies that have examined the 
use of interRAI LTCF data to inform care planning found 
inconsistent use of care plans and subsequently poorer 
health outcomes for residents.17–19 These mixed results 
could be because the way the information in the interRAI 
LTCF is integrated into the care planning process is not 
optimised and has not considered knowledge user needs. 
Another plausible reason could be that health providers 
often perceive the collection of interRAI LTCF data as a 
burdensome administrative exercise rather than a tool to 
support care planning.20
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RTLS are a newer technology that usually comprises a 
software application and reference points that tracks the 
real-time resident location and movement by detecting 
and synthesising positioning data from wireless tags (eg, 
bracelets) attached to people.7 RTLS has been used in 
healthcare to monitor handwashing,21 prevent falls,22 
track individuals,21 23 enhance independence24 25 and 
collect health data.22 26 Although evidence has shown 
that RTLS can be used to improve independence and 
physical safety of residents27 and enhance in-person 
monitoring,24 28–33 its use in care planning is limited. A 
scoping review reported several factors, including, but 
not limited to, poor technological knowhow, infrastruc-
ture challenges and poor shared understanding in care 
planning, as barriers to implementation, use and adop-
tion of RTLS for use in LTC homes.27 The findings from 
this scoping review further highlight the lack of evidence 
of implementation science theory to inform and optimise 
outcomes.27 Although there is interest among providers 
and organisations to better integrate RTLS into work 
routines to improve quality of care,27 the challenges in 
using RTLS to improve the efficiency of clinical processes 
have repeatedly been reported in LTC studies.34–36 The 
aforementioned scoping review found that integrating 
RTLS into local workflows, policies and procedures while 
exploring stakeholders’ perspectives, including resi-
dents, families and care providers, were ways to support 
integration.

The care planning process in LTC is not well docu-
mented, and there is no clear description of how 
frequently care plans are reviewed, the types of questions 
posed to residents and care partners to inform the care 
plan or how they are implemented into practice. Our 
research aims to fill this gap by examining current data 
use, identifying barriers and facilitators and developing 
an intervention using the Behaviour Change Wheel 
(BCW). This will establish a structured, data-informed 
approach to resident-centred care planning in Nova 
Scotia, aligning with best practices while addressing resi-
dents’ needs. Therefore, the overall aim of this study is 
to develop a data-informed care planning improvement inter-
vention to use routinely collected data to guide resident-
centred care planning in LTC. Our specific objectives 
are to: (1) understand how, where and why routinely 
collected data are used in current care planning processes 
in LTC; (2) identify barriers and facilitators to using data 
to guide care planning from the perspectives of staff, resi-
dents and family caregivers; (3) link barriers and facilita-
tors to potential intervention using the BCW framework; 
(4) select the most appropriate interventions based on 
APEASE criteria; and (5) report the intervention using 
the Template for Intervention Description and Replica-
tion (TIDieR) framework.

The BCW integrates 19 behaviour change frameworks, 
providing a structured and comprehensive method for 
designing interventions that connect intervention content 
to mechanisms of action.37 At its core lies the Capability-
Opportunity-Motivation-Behaviour (COM-B) model, 

which suggests that behaviour emerges from the dynamic 
interplay between an individual’s capabilities, opportuni-
ties and motivations to perform a target behaviour. The 
BCW provides tables that link behaviour change interven-
tions to what needs to change for the knowledge users to 
perform the target behaviour (ie, capability, opportunity, 
and/or motivation).37 In this study, the target behaviour 
is using data from the interRAI LTCF and RTLS to inform 
care planning, and we will identify what needs to change 
by identifying the barriers and facilitators (objective 2). 
We will link the identified barriers and facilitators to all 
potential behaviour change interventions through the 
linkage tables provided within the BCW (objective 3). 
The APEASE criteria help researchers systematically 
determine the best interventions identified through 
the BCW for their context.37 The APEASE criteria have 
researchers consider whether an intervention has content 
that is appropriate for stakeholders (acceptability), is able 
to be delivered as intended (practicality), is likely to be 
effective or cost-efficient (effectiveness), is accessible 
and implementable for the target population (afford-
ability), is mindful of both intended and unintended 
consequences (safety) and is capable of reducing or miti-
gating disparities within the target group (equity).37 We 
will choose the content of our behaviour change inter-
vention by employing the APEASE criteria (objective 4). 
TIDieR is a checklist and guide designed to improve the 
completeness and replicability of intervention reporting 
in research.38 It ensures interventions are described in 
sufficient detail for clinicians to implement them and for 
researchers to replicate studies. The 12-item framework 
includes key aspects such as the intervention’s rationale, 
materials, procedures, delivery method, provider, loca-
tion, frequency, tailoring and adherence.38 To ensure our 
behaviour change intervention is reported completely 
and can be replicated in future work, we will report it 
using the TIDieR checklist.

METHODS AND ANALYSIS
Study design
We will employ Sally Thorne’s Interpretive Description 
qualitative design39 to allow us to describe the when, why 
and where healthcare professionals use routinely collected 
data to inform care planning of the LTC residents, as well 
as identify the barriers and facilitators to using routinely 
collected data to guide care planning from the perspective 
of healthcare professionals, and LTC residents and their 
family members. This study is grounded in constructivism 
and naturalistic interpretive inquiry that would allow us 
to co-create knowledge with healthcare professionals, and 
LTC residents and their family members to offer practical 
solutions to using routinely collected data to inform care 
in LTC settings. This project has two phases consisting of 
(1) data collection via interview, focus group discussion 
and care observation and (2) a day-long project advi-
sory meeting to develop, select and report intervention 
(see figure 1). Throughout this project, it is essential to 
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clarify that we have no intention of accessing or analysing 
the interRAI or RTLS data. However, we will focus on 
discussing/talking about the data collected within the 
LTC setting and how staff, residents and family members 
currently use, or would like to use, the data effectively 
to inform care practices. We will describe our method-
ology below and will report our work according to the 
Standards for Reporting Qualitative Research checklist.40 
This study has been approved by the Dalhousie University 
Research Ethics Board (#2023–6617).

Approach and methodological framework
Patient and public involvement
Informed by the Strategy for Patient Oriented Research 
(SPOR),41 42 we will engage stakeholders’ members 
throughout the entirety of the project. This project will 
be guided by a project advisory committee consisting of 
at least two research team members, two residents, two 
family members and two LTC staff from across four LTC 
homes in Nova Scotia. The project advisory committee 
will meet with the research group bi-monthly to discuss 
the project including recruitment, methods, analysis, 
progress, dissemination strategies and next steps. Project 
Advisory Committee members will also be involved in 
supporting participant recruitment and dissemination 
of knowledge translation products (eg, presentations, 
videos). We will report our stakeholders’ engagement 
using the Saskatchewan Centre for Patient-Oriented 
Research Level of Engagement Tool41 in all manu-
scripts and presentations. All project advisory committee 
members will be recognised according to the SPOR 
Patient Partner Appreciation Policy, including an hourly 

rate of $25 (Canadian dollar) as per recommendation of 
the SPOR Working Group.42

Methodological framework
Knowledge translation frameworks guide researchers to 
consider complex factors that influence the success of the 
implementation process.43 44 The BCW is one framework 
that prompts users to select knowledge translation inter-
ventions based on physical, social, psychological and envi-
ronmental factors that influence the COM-B system.44 
Users can identify what needs to change for the desired 
behaviour to occur (ie, resident-centred data-driven care 
planning) by identifying barriers and facilitators and 
mapping them onto the COM-B system. The BCW then 
guides the user to select potential knowledge transla-
tion interventions based on their COM-B analysis. Using 
context-specific barriers and facilitators, users can design 
theory-informed interventions which increase the poten-
tial for sustainable practice change. Knowledge transla-
tion strategies from other healthcare settings are often 
poorly transferable to LTC because of the unique skill mix 
of care providers, environment, availability of resources 
and complexity of residents.45 Thus, a context-specific 
analysis of the factors that need to change is necessary 
to guide implementation of data-driven resident-centred 
care planning.

Research team, advisory committee and reflexivity
The research team is an interdisciplinary team of 
researchers and clinicians with extensive knowledge of 
rehabilitation provision, use of routinely collected data 
such as the interRAI LTCF and RTLS in LTC settings, 
expertise in knowledge translation, including but not 

Figure 1  Study phases.
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limited to developing theory-informed interventions 
using the BCW, and methodological expertise, including 
qualitative methods, applying health information systems 
to support clinical decisions while incorporating quality 
improvement principles. All authors understand and/or 
have practice in the research context (ie, LTC settings). At 
this study’s conceptualisation, data collection and analysis 
phase, the authors reflected and identified their ‘Subjec-
tive I’s’.46 These ‘Subjective I’s’ are the values, beliefs and 
assumptions based on authors’ experience as clinicians 
having worked in the LTC setting, used the interRAI 
and RTLS in different capacities, and methodological 
expertise. Each author and advisory committee member, 
specifically those actively involved in data collection and 
analysis, will state how these beliefs would influence data 
collection and analysis and mapping of the barriers and 
facilitators to the BCW. This approach will help us to 
refrain from directing our conscious ideas to influence 
data analysis and interpretation of our research findings.

Study setting and recruitment
This study will be conducted across four LTC homes in 
Nova Scotia including at least one from small, medium 
and large population areas. We followed Statistics 
Canada’s definition of population area sizes: small 
(1000–29 999 people), medium (30 000–99 999 people) 
and large (more than 100 000 people).47 The study will 
start in October 2023 and finish in April 2025. We will 
employ purposive, criterion-based and maximum varia-
tion sampling throughout the project, including selecting 
LTC homes and the participants. We will employ a 
maximum variation purposive sampling to select a diverse 
range of four LTC homes, including those using interRAI 
LTCF and those implementing or transitioning to RTLS. 
This combination of LTC homes will provide a compre-
hensive representation of current and upcoming usage of 
these technologies in diverse geographical contexts.

We will recruit participants from the selected four LTC 
homes using several approaches including spontaneous 
recruitment, snowball sampling and advertisement. First, 
spontaneous recruitment,48 the available members of the 
advisory committee will lead an hour workshop to intro-
duce the project to the LTC residents, family members 
and staff. The workshop will consist of project objectives, 
including the risks, benefits of participation, confidenti-
ality, anonymity and participants’ right to withdraw from 
the study to the participants. Interested participants 
would indicate interest after the workshop. Second, 
through snowball sampling, the LTC staff (registered 
nurses, licensed practical nurses, home administrators, 
physiotherapists and geriatricians), the family caregivers 
and LTC residents who attended the workshop will be 
asked to inform others who might be interested about 
the research, and those interested in participating will 
contact the researchers. Third, through advertisement, 
we will email each LTC home a flyer with information 
about the study. The flyer will be posted on the strategic 
notice board and the LTC homes weekly newsletter with 

the research team’s contact details, including email and 
phone numbers. Participants who want to be involved will 
contact the research team. We will screen all participants 
recruited using the inclusion criteria described below, 
and only those that meet the inclusion criteria will be 
invited to participate in the study.

Sampling and sample size
We will employ criterion-based purposive sampling to 
include participants (residents, family caregivers and 
staff) in the study. Residents will be included if they lived 
in the selected LTC for at least 2 months, can communi-
cate in English and are willing to participate in the study. 
We will not be excluding LTC residents with dementia or 
any form of cognitive impairment because our research 
team has successfully developed inclusive approaches by 
using various methods of communication, such as writing 
and drawing, to ensure their active participation.49 Family 
caregivers will be included if they have been visiting the 
residents for at least 2 months, can speak to the care plan-
ning needs of the residents and are willing to participate 
in the study. Staff (eg, nurses, continuing care aides, 
community managers, recreation therapists, physiother-
apists, occupational therapists, social workers and physi-
cians) will be included if they have worked as full-time or 
part-time staff for at least 6 months in the LTC home and 
can speak English.

We aim to recruit four to five participants for each group 
(residents, family caregivers and staff) from each home. 
This sample size for each group is required to accommo-
date rich and diverse discussions in a focus group discus-
sion, aligning with the recommended sample size for the 
interpretive qualitative description study.39

Data collection
We will explain the study aims, risks, benefits of participa-
tion, confidentiality, anonymity and participants’ right to 
withdraw from the study to the participants. Only partic-
ipants who provide written and ongoing oral informed 
consent will be allowed to participate. For LTC residents 
with moderate/severe dementia, we will obtain ongoing 
consent from their substitute decision-maker and assent 
from the resident. To ensure continued assent, we will 
actively observe verbal and non-verbal cues, particularly 
during interviews and focus groups. If a resident expresses 
discomfort, verbally refuses or attempts to leave, we will 
take this as a withdrawal of assent. Conversely, if they 
remain engaged and willingly converse, we will interpret 
this as ongoing assent. Demographic information of each 
participant will be obtained, and include the age and 
gender of all participants; the number of years employed 
in LTC and role (for staff); the number of years living 
in LTC and comorbidities (for residents); and relation-
ship to the resident (eg, spouse, child, friend), number of 
months/years resident has lived in LTC, and time spent 
per week with a resident (for family members).

Data collection will occur over 6 months and in three 
stages, and will involve focus group discussions (FGDs), 
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individual interviews and care observation sessions (See 
figure  1). In Stage 1, while care directors and adminis-
trators will be invited to a semi-structured individual 
interview (conducted face-to-face, by telephone or virtu-
ally), LTC residents, family caregivers and frontline staff 
members will each be invited to separate FGDs specific 
to their group. However, staff members, LTC residents 
and family caregivers who cannot attend the FGDs can 
be interviewed individually. This first individual inter-
view/FGDs will aim to understand how, where and why 
routinely collected data are used in current care planning 
processes in LTC. In Stage 2, staff members, regardless 
of their participation in the first interview/FGD, will 
be invited to a collaborative care planning observation 
following the initial interview. This observation will aim 
to understand the care planning process better and iden-
tify any practical barriers or facilitators. Staff members 
will be notified in advance of the objective of the obser-
vation, as well as the date and time of the event. As staff 
members may be caring for residents during the observa-
tion, the researchers will seek consent from the residents 
to observe the care planning process. Although there is a 
potential for the Hawthorne effect, which involves indi-
viduals altering their behaviour due to being observed 
or studied,50 we will explicitly communicate to the staff 
that our intention is not to evaluate their care observa-
tion performance but instead to observe and document 
their utilisation of data (if any) and identify the facilita-
tors and barriers associated with using data to inform LTC 
residents’ care planning. Three care planning observa-
tions, each lasting 2 hours, will be conducted for using an 
observation guide (see online supplemental appendix 1 
- observation guide), and will observe multiple care plans 
of residents being developed. For Stage 3, participants 
(LTC residents, family members and staff) will be invited 
to a second interview/FGD to discuss the care planning 
observation and identify any challenges or enablers in 
using data to guide care planning processes (see figure 1).

All interviews (45–60 min) and FGDs (60–90 min) will 
be conducted using semi-structured interview guides 
(see online supplemental appendix 1 – interview guide), 
developed through the synthesis of literature on the use 
of interRAI and RTLS to inform care planning.19 20 27 
These approaches included conducting group-specific 
focus group discussions or individual interviews and 
choosing an interview location/medium to ensure equal 
participation opportunities for all participants and to 
provide a more comfortable and open environment for 
sharing their thoughts and experiences outside their 
work environment.

Data analysis
Data will be transcribed using ​otter.​ai,51 an artificially 
intelligent transcription service; however, we will review 
it to ensure accuracy. We will employ the ‘borrowing 
techniques’ of Sally Thorne’s Interpretive Description,39 
which involves adopting methods, such as open coding, 
categorisation and constant comparison from various 

qualitative research methods to help in understanding 
the behaviour of using or not routinely collected data 
to inform LTC residents’ care. Specifically, we will be 
adopting both inductive and deductive content during 
the data analysis of this study.39 52 The data from the inter-
views and observations will be analysed using inductive 
content analysis as described by Kyngas et al,52 as it allows 
for subjective interpretation of contextual meaning to 
the text data through a systematic classification process 
of coding and identifying themes and patterns. First, we 
defined a unit of analysis—a phrase, clause or statements 
that answers each study objective; for instance, a chunk 
of text that describes where, how, and why data are used 
(objective 1) and barriers and facilitators (objective 2) to using 
data to inform care for LTC residents. Multiple coders will 
independently commence early analysis that comprises 
data immersion through journaling and handwritten 
field notes to develop an understanding of the data from 
the interviews and observations. Second, each coder will 
independently code line-by-line, identifying codes and 
patterns across the data that answer each objective 1 and 2 
above. Third, both coders will meet and triangulate their 
codes by comparing similarities and differences between 
the open codes to create categories, forming a code book 
that will be applied to the remaining transcribed inter-
view. A third coder would resolve any disagreement on 
themes for each objective.

Objective 3: linking barriers and facilitators to potential 
interventions using the Behaviour Change Wheel framework
To achieve objective 3, we will conduct deductive content 
analysis to map the barriers and facilitators identified in 
the inductive analysis above to the COM-B system of the 
BCW. Multiple coders will map the barriers and facilita-
tors independently and subsequently meet to compare 
and merge their mapping scheme and prepare for presen-
tation in an advisory committee meeting. Any discrep-
ancies between their mapping scheme will be discussed 
extensively and resolved during the advisory committee 
meeting.

Objective 4: selecting intervention components
Once the barriers and facilitators are mapped onto 
the COM-B system, the BCW provides links from the 
COM-B components to potential intervention functions 
(eg, persuasion, modelling, enablement, environmental 
restructuring, restriction, coercion, incentivisation) that 
could overcome barriers and leverage facilitators.37 This 
linkage is based on a synthesis of 19 previously published 
behaviour change frameworks.44 The intervention func-
tions identified will help us design our behaviour change 
intervention to support behaviour change. For example, 
if ‘social opportunity’ is a COM-B component identified, 
then restriction, environmental restructuring and enable-
ment are the linked intervention functions. In our inter-
vention, we could then use intervention functions like 
environmental restructuring to change how the data are 
presented to clinicians during care planning or restriction 
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where evidence of using data to inform care planning is 
required by the home.

We will select the intervention functions to guide the 
design of our intervention using the APEASE criteria, 
which assess the intervention’s Affordability, Practica-
bility, Effectiveness, Acceptability, Safety and Equity.37 For 
example, while restriction may be an identified interven-
tion function, it may not be practicable or acceptable, 
nor does it promote equity. See online supplemental 
appendix II for full definitions of all the COM-B compo-
nents, intervention functions, and APEASE criteria.

The APEASE analysis will be completed by the project 
advisory committee in a 1 day meeting (hybrid online 
and in-person). Before the meeting, each member of 
the group will review the potential intervention func-
tions and the APEASE criteria. For residents and family 
members, this will be done in an individual meeting with 
a research team member. At the meeting, each advisory 
team member will provide their rationale, based on the 
APEASE criteria and their own experiences, for why the 
intervention function should or should not be included. 
At the end of the meeting, the team will vote on which 
intervention functions should remain in the final inter-
vention. Only intervention functions that receive at least 
75% of the vote will remain, as this threshold aligns with a 
previously established voting method used to include care 
approaches for a health condition,53 ensuring a strong 
consensus while incorporating diverse perspectives.

Objective 5: reporting the intervention
Through the COM-B linkage and the APEASE analysis 
(online supplemental appendix III) described above, we 
will identify a data-informed care planning improvement 
intervention. The final intervention will be described 
using the TIDieR checklist to ensure reproducibility of 
the process in future work.38 A larger result dissemina-
tion event will be organised to present the findings and 
discuss further practicality testing in the LTC homes that 
participated.

Approaches to ensure rigour
Throughout the analysis phase, we will maintain an 
analytical memo process in which coders actively write 
reflective notes to capture their thoughts, insights and 
observations about the data. This process will help docu-
ment key findings, themes, patterns and questions that 
emerge from the data. An audit trail will be maintained to 
track methodological decisions, including during brain-
storming sessions, care observation debriefing and the 
advisory committee meetings for developing, selecting 
and reporting interventions to change behaviours. Using 
multiple data collection approaches, such as interviews/
FGDs and careful observation, provides credibility on 
the comprehensiveness allowing for triangulation of 
multiple data sources while maintaining reflexivity. As a 
form of member checking, we will summarise the themes 
to the participants for feedback at different project 
stages. We will provide a thick description to enhance 

transferability. Thick description is a qualitative research 
term initially introduced by Ryle54 that refers to inter-
preting and ascribing meaning to a person’s actions and 
behaviours, taking into account the context of the situ-
ation, and ascribing present and future intentionality 
to the behaviour.17 In practical terms, thick description 
involves capturing details of what happened during 
interviews or focus group discussions, as well as during 
observation, which may not be adequately captured in the 
transcripts. To do so, we used field notes during the inter-
view processes to make notes of that behaviour, and in the 
context the behaviour happens.55 56

Ethics and dissemination
This study has been approved by the Dalhousie Univer-
sity Health Sciences Research Ethics Board (REB #: 
2023–6570). Informed consent will be obtained from 
all participants before they take part in interviews, focus 
group discussions and care observations. For residents 
living with dementia, consent will be obtained from their 
substitute decision-maker, while ensuring the partic-
ipant’s autonomy is respected. Additionally, ongoing 
assent will be monitored and obtained from participants 
with dementia to ensure their continued willingness and 
comfort throughout the study. Consent will be docu-
mented either in writing or, if conducted virtually, via 
audio-recorded verbal consent. Participants can withdraw 
from the study at any time and may also withdraw their 
data up to 6 months after participation.

All data will be de-identified and stored securely in 
password-protected, encrypted files. The research team 
will have access to de-identified data for analysis and manu-
script preparation. Results will be presented in aggregate, 
with qualitative data using de-identified quotes. Privacy 
and confidentiality will be maintained throughout the 
study, with data shared securely between team members 
and third-party transcription services following strict 
privacy protocols. Physical documents will be stored in a 
locked cabinet.

We will share study findings with participants in two 
stages: first, after the second interview and observa-
tion, participants will receive a lay summary outlining 
the care planning process and key barriers and facili-
tators to using data; second, at the conclusion of the 
study, participants will receive a one-page summary of 
suggested interventions. Beyond participant dissem-
ination, our results will be shared with researchers 
and healthcare professionals through presentations 
at local (eg, Nova Scotia Health), national (eg, Cana-
dian Geriatrics Society) and international (eg, Inter-
national Association of Gerontology and Geriatrics) 
conferences, and published in leading open-access 
journals (eg, Implementation Science, BMC Geriat-
rics). We will publish two manuscripts, one on barriers 
and facilitators to data-informed care planning, and 
another on proposed interventions based on the 
BCW model. Additionally, we will share our results 
with other LTC providers across Canada through 
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organisations such as the Canadian Long-Term Care 
Association, using print (eg, written summaries, info-
graphics) and video materials tailored to the audi-
ence (eg, lay summaries).

DISCUSSION
Routinely collected clinical data are currently 
collected in LTC. However, the best way to use 
these data to inform care planning and decision-
making while including the resident and their family 
members in the process remains elusive. This project 
will create the best way to use these data to inform 
LTC residents’ care. We will develop a data-informed 
care planning improvement intervention by applying 
behaviour change theory, consultation with knowl-
edge users and patient engagement. The intervention 
will be ready to pilot test in subsequent projects. This 
project is timely, as there is a growing availability of 
routine data in LTC homes. This trend is expected to 
continue, as evidenced by the increasing utilisation 
of artificial intelligence in generating data in LTC 
homes.27–30 The result of this study has the potential 
to contribute to the understanding of the process 
of enhancing care and resident outcomes in LTC 
homes across Canada. In addition, this study might 
provide insight into how healthcare professionals 
could personalise care, using routinely collected data 
to promote continuity of care by delivering proactive 
interventions that meet residents’ diverse needs and 
preferences.

We have considered various feasibility factors, 
potential challenges and corresponding mitigation 
strategies for this study. We recognise the uncertainty 
of the ongoing COVID-19 pandemic, as it may limit 
our ability to conduct focus groups, interviews and 
observations in person. Given the significant impact 
of COVID-19 on LTC homes, including restrictions 
on external visitors and research activities, we have 
made provisions in this protocol to adapt to virtual 
FGDs, interviews and observations as needed. Recruit-
ment and ongoing consent/assent among LTC 
residents, especially those with dementia, can be chal-
lenging.49 Furthermore, real and perceived commu-
nication challenges can make it difficult to include 
LTC residents with dementia as patient partners and 
study participants. However, our team has experience 
conducting qualitative data in LTC and is currently 
synthesising methods to engage LTC residents living 
with dementia in research.55 We are confident that 
we have the skills to engage residents successfully and 
meaningfully in our project as both patient partners 
and study participants.

The potential limitation to the findings of this 
study is its applicability to other LTC homes outside 
the selected ones in Nova Scotia. However, we aim to 
develop a way to support LTC homes to use data to 
inform care planning in the future. In the current 

context in Nova Scotia, only some homes are using the 
interRAI LTCF and RTLS. Indeed, the interRAI LTCF 
is in the process of being implemented provincewide. 
Our results will provide information that can support 
homes as they integrate the interRAI LTCF into their 
care processes. We will also provide important infor-
mation for homes interested in implementing RTLS 
and integrating it into their care planning processes. 
However, the major strength of this project lies in the 
use of the project advisory committee as equal part-
ners engaging in decision-making throughout the 
project supporting integrated knowledge translation, 
as well as in end-of-grant knowledge translation where 
we will develop and provide written summaries, info-
graphics and video materials with targeted lay summa-
ries for each project advisory committee group (eg, 
residents, family members, staff).

CONCLUSION
We will develop a theory-guided behavioural inter-
vention to support the use of data to inform care 
planning. The work will be based on the needs and 
preferences of LTC residents, family and staff, with an 
aim to improve the quality of care and promote better 
LTC resident health outcomes. The developed inter-
vention will be tested in subsequent future studies. 
Publishing a multimodal interpretive description 
study is one of the recommended strategies to ensure 
rigour promoting credibility and reproducibility of 
the research findings in a similar research context.
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