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Abstract

Introduction

Delayed hospital discharge is a persistent care quality issue experienced across health
systems worldwide and remains a priority area to be addressed in Canada. Often associ-
ated with a decrease in services while waiting to leave the hospital, delayed discharge from
hospital can lead to increased frailty, physical and cognitive decline, and caregiver burnout.
Optimizing availability of and timely access to community-based health and social care are
avenues that could reduce initial admissions to the hospital and length of hospital stay, and
facilitate hospital discharges.

Methods

This research will explore the ways in which community resources could be leveraged to
potentially avoid hospitalization and delayed hospital discharge for older adults using
sequential mixed-methods including co-design. To better understand the characteristics
and needs of older adults, the research team will first identify sub-populations of older adults
(65 years old or older) at risk of hospitalization and delayed discharge using comprehensive,
longitudinal administrative health data. From these health data, risk profiles and personas
will be created and then shared with key partners (e.g., older adults, caregivers, healthcare
providers, healthcare decision-makers), who will be engaged to identify, leverage, and
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create targeted care solutions. The barriers and facilitators to the implementation of these
care solutions will then be explored.

Discussion

Delayed hospital discharge has been a critical care quality issue across Canada for
decades. The current research will provide health system leaders with an approach to better
allocate services to older adults in order to avoid delayed hospital discharge and identify
gaps in health and social care resources based on the characteristics, needs, and prefer-
ences of older adults, their caregivers, and providers.

Introduction

Demands for hospital beds are high in the Canadian healthcare system [1]. There are over 3
million acute care hospitalizations in Canada each year [2], and approximately 20% of patients
end up “getting stuck” in hospital following the completion of their acute medical treatment
[3]. This means that while treatment is completed, non-medical considerations (often social in
nature) prevent successful discharge. In Canada, this phenomenon is referred to as Alternate
Level of Care (ALC) [4, 5] and more commonly referred to as delayed hospital discharge in
other health systems [6]. Finding solutions to address delayed hospital discharge has been a
major priority in Canada for several decades [5, 7], but the problem persists.

To address these pressures in the healthcare system, it is critical to look at how hospitaliza-
tions and delays in discharge can be avoided, especially via “continuous and coordinated care
practices” upstream (p.1) [8]. Most of the research to date on delayed discharge has focused on
the characteristics of patients who have delayed hospital discharge status (e.g., majority 75
years old or older, without a live-in caregiver, has co-morbidities, lower socioeconomic status)
as well as strategies to improve patient flow once they are already in hospital. In McGilton
et al’s scoping review on transitional care programs for individuals at risk of delayed dis-
charge, the authors highlighted the importance of improving acute or community care prac-
tices upstream rather than continuing to reactively address the individual health consequences
“that occurred in hospitals” (p. 15) [9]. There is a significant gap in research focusing on the
prevention of delayed hospital discharge, such as earlier access to community resources
(defined as formal or informal health and social support, whether part of or independent from
services offered within the healthcare system, delivered to individuals who reside outside of
the hospital in a home or other community-based residence) among people at risk. Also, in
previous studies, the perspectives and lived experiences of patients and caregivers are limited
[9-11]. As COVID-19 and its legacy impacts have placed additional strain on hospital
resources, it is even more important to explore under what conditions and for whom, hospital-
ization and subsequent delayed hospital discharge designation can be avoided or minimized.

Part of facilitating a better understanding of how to proactively address delayed hospital
discharge is the Balance of Care approach [12, 13]. The Balance of Care was established in the
United Kingdom (UK) and applied in Ontario, Canada, as a health system planning tool to
optimally distribute existing resources in order to better care for aging populations [14, 15],
with some studies conducted from the standpoint of aging populations with mental health
conditions [16, 17], as well as senior management and frontline providers [18]. In previous
research in Ontario, the Balance of Care approach has been used to address long waitlists for
long-term care [19] and access to services for aging individuals in rural settings [12, 20].
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The study aims to investigate how to prevent delayed hospital discharge by examining what
health and social resources are needed in the community. Finding the right “balance of care”
between hospital and community is required to ensure that older adults are empowered to be
in the place of care that makes the most sense for their needs and preferences.

Materials and methods
Study objectives, design, and research questions

This is a 4-phase explanatory sequential mixed-method study. Leveraging the expertise of an
interdisciplinary team in machine learning (ML), co-design, community engagement, mixed-
methods, and delayed hospital discharge, the authors will address the following objectives:

1. Better understand the characteristics and needs of older adults (65 years of age and older) at
risk of hospitalizations that lead to a delayed discharge.

2. Understand how community resources could be leveraged to avoid hospitalization of older
adults.

3. Generate an approach to better allocate existing resources, understand the barriers and
enablers in doing so, and disseminate this knowledge within communities.

The Balance of Care approach informs this research as the research team will build more
in-depth knowledge of the characteristics of older adults at risk of hospitalization and co-
design care packages to better understand the balance of care required to better support this
population in the community and avoid hospitalization and ALC designation.

The research question for the quantitative phase is: How can supervised machine learning
algorithms be developed and validated to accurately predict the risk of delayed-discharge hos-
pitalization and identify the characteristics of older adults with such risk? The research ques-
tions for the qualitative phase are: What would community care look like for older adults at
risk of being designated with delayed discharge status? What would hospital care look like for
people who are at risk of being designated with delayed discharge status? What are the barriers
and facilitators to providing community care as well as optimal hospital care for older adults at
risk of hospitalization with a delayed discharge status?

Ethics

The quantitative part of this research including data and related analysis are housed at and led
by researchers (MZ and SJTG) at a university for which there are separate ethical provisions
approved by the Hamilton Integrated Research Ethics Board (HiREB; REB # 5472) in Ontario.

The qualitative portion of this research has been approved by the Research Ethics Boards at
Trillium Health Partners (THP; ID#1196), Royal Victoria Regional Health Centre (RVRHC;
REB # R23-039) and University of Toronto (REB #45827). Humber River Hospital (HRH) has
recently established their Research Ethics Board; the authors are preparing a research ethics
application for submission.

Positionality

The research team comprises researchers who share a common goal-to improve the quality of
life for aging populations in Ontario by contributing to strengthened support to avoid or mini-
mize hospitalization, where possible. For some team members, this goal is motivated by indi-
vidual lived experiences supporting people to navigate the healthcare system, while for other
team members, this goal is motivated by a passion for health systems improvement. Entering
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into the research, the research team acknowledges each individual’s unique lived experiences
and perspectives, which, alongside a recognized gap in care for aging populations, have
directed the formation of this project.

Who each individual on the research team is as a researcher, including their experiences
and backgrounds, has an impact on the work [21-23]. The research team holds various posi-
tions as researchers, ranging from scientists, research associates, associate professors, as well as
clinicians. Team members hold diverse training in public health, psychology, social work,
medicine, and physical therapy, and specialized expertise in aging populations, women’s
health, quantitative, qualitative, mixed methods, and the balance of care approach. The authors
acknowledge the privilege entwined in their positions as researchers in university and hospital
settings, with the potential to make positive changes for aging populations and providers who
care for this population. This contributes to the power dynamic between themselves as
researchers and potential aging participants who may be experiencing instability.

As team members enter into the research, they will continue to engage in reflexive conver-
sations about their multi-faceted identities and the ways in which who they are as researchers
in the world have an impact on data collection, analysis, and dissemination [21]. These conver-
sations will be supported by A) the Social Identity Map [24], a tool that helps researchers to
reflect on their positionality and how it influences the research process, and B) the coin model
of privilege and critical allyship [25], which will help team members to reflect on their
approach to solidarity in addressing healthcare system inequities.

Study setting

This study will comprise three separate sites in Southern Ontario, Canada (THP, HRH, and
RVRHC). THP is in Mississauga (the 6th largest city in Canada), located in the Peel region of
Ontario, and serves Mississauga and surrounding areas, including West Toronto. Mississauga
is made up of 1.4 million residents and is described as one of the most diverse regions in Can-
ada [26]. Just over half of Peel’s population are immigrants, and approximately half report low
income. Located in one of the most diverse cities in the world, HRH is a hospital in Toronto,
serving approximately 850,000 residents in the surrounding areas, including Northwest
Toronto, Etobicoke, York Region, and Rexdale. Northwest Toronto and the surrounding area
have one of the most racialized populations in Canada, and the community also has a high pro-
portion of seniors aged 80 and above. RVRHC is located in Barrie, Ontario, in the Simcoe
Muskoka Region, with a population of just under 600,000 [27]. Simcoe Muskoka has a rapidly
aging population, for which the rate of preventable mortality is 9.2 times higher than non-
aging populations in the same region. This aging population (65 years of age and older) com-
prises 20.8 percent of the overall population [27, 28].

These three sites, THP, HRH, and RVRHC, were selected to ensure diversity in patients,
diversity in geographic location, and to capture the varied experiences of potentially marginal-
ized groups; both the City of Toronto and Peel region where THP is located have a higher con-
centration of immigrant and visible minorities [29, 30].

Materials, methods, and data analysis: Quantitative investigation
Population

For the quantitative investigation, secondary administrative health data will be used, which
will include approximately 1.8 million patients with 12 million observations. These are patients
65 years and older who were admitted to an acute care facility. Data will be excluded from
patients less than 65 years of age, from those who are non-Ontario residents, and if there is
missing or invalid data.
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Data sources

Secondary administrative health data will be used from data housed at the Institute for Clinical
Evaluative Sciences (ICES) in Ontario, Canada. ICES is an independent, non-profit research
institute funded by an annual grant from the Ontario Ministry of Health and the Ministry of
Long-Term Care. As a prescribed entity under Ontario’s privacy legislation, ICES is authorized
to collect and use healthcare data for the purposes of health system analysis, evaluation, and
decision support. The use of the data in this project is authorized under section 45 of Ontario’s
Personal Health Information Protection Act (PHIPA) and is approved by the ICES privacy
office; as such, it does not require further review by a research ethics board. Secure access to
these data is governed by policies and procedures approved by the Information and Privacy
Commissioner of Ontario. These datasets are linked using unique encoded identifiers and ana-
lyzed at ICES.

Creating risk profiles: Quantitative data and analysis

To create robust risk profiles for patients at risk of delayed discharge, an analysis will be con-
ducted using advanced ML techniques on extensive longitudinal data from ICES spanning
approximately two decades (2004-2022). The Discharge Abstract Database (DAD) provides
detailed records of patients’ acute care services, encompassing clinical information such as
patient comorbidities and interventions coded according to ICD10, administrative data (e.g.,
length of stay), and the outcome of interest (i.e., ALC designation). To supplement this dataset,
patient demographic and socioeconomic characteristics will be sourced from the Registered
Persons Database (RPDB), which monitors individuals registered for healthcare services in
Canada [31].

Following the common approach in ML, The first step is to divide the data into training
(90%) and test (10%) sets. Given the large size of the datasets, the research team opts for a 90—
10 split to have a balance between having sufficient data for training the model while still
reserving enough data for reliable performance evaluation. The training data will be used to
develop the ML-based predictive model. The test data, which the model does not utilize for
training, will be used to evaluate predictive performance and reliability. This evaluation will be
done using various metrics such as accuracy, area under the curve (AUC), sensitivity, specific-
ity, and calibration.

After ensuring the model’s accuracy, and to create a transparent and easy-to understand
model, explainable ML techniques will be employed, such as Shapley Additive Explanation
(SHAP) values [32] and Breakdown values [33]. These techniques will help the research team
to quantify the impact of each risk factor on the predicted risk of delayed discharge for each
patient, enabling the research team to provide a personalized and coherent explanation for the
projected risk. Subsequently, patients will be categorized into different risk levels (e.g., low,
medium, and high) based on their risk of delayed discharge. For each risk group, critical risk
factors will be identified based on the consensus on the Shapley and Breakdown values, which
contribute to the group’s risk level. This analysis enables an understanding of each group’s risk
profile, pinpointing key factors for personalizing community care interventions at different
levels of delayed discharge risk.

The data-driven analytics consists of four main steps: 1) data preparation, 2) development
of predictive models, 3) feature identification, and 4) development of risk profiles. In the data
preparation phase, look-ahead windows will be constructed for 90, 180, and 365 days to predict
whether patients will be designated a delayed discharge within those time frames after their
admission. Additionally, a 2-year lookback window will be created to gain a comprehensive
understanding of the patient’s health history prior to the visit.
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Second, several supervised ML-based predictive models will be developed to accurately
predict the likelihood of a patient encountering delayed discharge following hospitalization.
Specifically, Gradient Boosting Decision Tree algorithms (GBDT) will be used [34]. The
research team has previously successfully applied these algorithms to health administrative
data and found them to perform well given the data and this type of classification task [35-38].
For benchmarking purposes, logistic regression will also be used as the traditional prediction
algorithm in healthcare.

Third, the important features chosen in step two will be identified and ranked according to
their importance based on the consensus of SHAP and Breakdown values. The risk factors that
contribute most to the model’s predictions will then be pinpointed [39]. These values will indi-
cate how much each risk factor influenced the model’s prediction for a specific individual
compared to the average prediction for all individuals. The top 10 most agreed-upon features
will be examined using measures such as Kappa statistics [40, 41].

Fourth, the delayed discharge risk profiles will be identified based on the pinpointed fea-
tures in step three. To this end, three delayed discharge risk groups will be targeted: low-risk
(L), medium-risk (M), and high-risk (H). The choice of "three" subgroups is made to balance
the trade-off between information gain through increased granularity (the higher the number
of subgroups, the better) and computational difficulty (the lower the number of subgroups, the
better). This will be done using two different approaches: A) The three risk groups will be
equally distributed among the identified risk range (i.e., splitting the quantified risks into three
equal ranges based on the formula (maximum risk-minimum risk)/3.; B) Using mathematical
approaches to identify the best two thresholds r1 and r2 for creating three risk groups. As an
illustrative example of the formula involved: the range of delayed discharge risk for group L =
minimum risk — ry; the range of delayed discharge risk for group M = r; — r,; and the range of
delayed discharge risk for group H = r, — maximum risk. The mathematical approach finds the
best r; and r, that lead to maximal separation among L, M, and H groups. The qualitative
investigation described in the next section will focus on the moderate- and high-risk groups to
prioritize those most at risk.

These findings will inform the qualitative phase of the sequential mixed-method approach,
which involves in-depth interviews and focus groups with patients, caregivers, healthcare pro-
viders, and healthcare decision-makers.

Materials, methods, and data analysis: Qualitative investigation

In the design of the qualitative portion of this study, Tong, Sainsbury, and Craig’s COREQ
checklist [42] has been consulted (see S1 Appendix). Items with a green check mark have been

addressed in this manuscript. Items with a red “x” were unable to be addressed in this manu-
script, given that the research has not yet begun.

Adpvisory council

An advisory council will be recruited, which will include older adults and caregivers with
delayed hospital discharge experience (including members of the existing Delayed Hospital
Discharge Patient and Caregiver Advisory Council), clinicians, and researchers to seek their
teedback on the research (e.g., focus group and interview guides, recruitment, data analysis,
validation, study recommendations) [43]. Each advisor will be compensated with $40 CAD
per hour as a token of appreciation for sharing their knowledge and expertise. Meetings are
anticipated to occur two to three times or as needed.

The Central Region Access and Flow Table and the Tipping Point Task Force is comprised
of organizational leaders from across the care continuum (homecare, community support
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services, para-medicine, hospital, and primary care) whose goal is to proactively address
delayed discharge (squarely aligned with the goals of this project) and will also work in part-
nership with the research team.

Participants

For the qualitative investigation, participants will include older adults at risk of (or who have
experienced) a hospitalization that resulted in a delayed discharge (hereon referred to as an
older adult), care partners (family and friends who provide care to patients), and care
providers.

Older adults and caregivers. Older adult and caregiver participants who had previously
experienced a hospitalization that resulted in a delayed discharge designation will be purpo-
sively recruited, as well as community-dwelling older adults who have experienced hospitaliza-
tion in the past. The aim is to engage people that reflect each risk profile (e.g., across sex,
gender, disease, and social characteristics, including racialized populations and residents with
low income). The quantitative datasets on which the risk profiles will be based have limited
data on social characteristics and determinants of health that may make someone vulnerable
to health-system shortcomings (e.g., gender diversity, access to transportation, socio-economic
resources). Therefore, the research team will aim to recruit a diverse sample for the qualitative
investigation as well as probe for additional vulnerabilities during focus groups. Recruitment
will be open, as well, to older adults who are community-dwelling and receiving services in the
community and their caregivers who did not have hospitalization or delayed discharge desig-
nation but who may consider themselves frail and at risk of hospital care. It is also important
to understand the experiences, needs, and perspectives of people with cognitive impairment
who, too, are at risk of ALC. The recruitment strategy will therefore include this population
and their caregivers. In the case that a prospective participant with cognitive impairment
wishes to take part in the study, but does not have the cognitive capacity to participate in a
focus group or interview independently, they will be required to be accompanied by a substi-
tute decision-maker.

Healthcare providers and decision-makers. Healthcare providers and decision-makers
will be purposively recruited for the qualitative investigation from the communities surround-
ing the three hospital sites. Recruitment will span across a range of health and social care orga-
nizations and professions (e.g., nurses, social workers, personal support workers, clinical
managers, care coordinators, physicians) from across the care continuum (which may include
the study hospitals, including their emergency departments, outpatient medical services, sup-
portive housing/assisted living, retirement homes, homecare, community support services,
immigrant services, etc.). Decision-makers will include managers and leaders across the health
system who interact with or oversee care for delayed hospital discharge patients or frail seniors
in the community. The research team will also purposively sample by sex and gender, given
the role of gender in shaping experiences of human health resources [44]. In particular, gender
has been reported as a “silent social stratifier”; male bias often permeates through the health-
care system, evidenced by protective equipment designed for male bodies, sexism in particular
departments, and increased rates of stress and mental health risks for those in roles which
women are most likely to fulfill (p. 13) [44].

Flexible participation and co-design

The expectation is to conduct approximately ten to fifteen focus groups. Each focus group (not
site specific) will have either older adult and caregiver participants or healthcare provider and
decision maker participants. An interview option will be offered for any participant who
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prefers to participate one-on-one. Based on the estimated number of focus groups, the
research team anticipates engaging 50 unique participants in total (15 older adults, 15 caregiv-
ers, and 20 healthcare providers and decision-makers) across the three sites, consistent with
sample sizes that allow for sufficient information power [45]. The research team will also
engage monthly with decision-makers in the region of study (Southern Ontario) to receive
feedback on data findings and project steps, with the goal of greater uptake in practice upon
study completion.

Participants will be able to participate in multiple focus groups across project stages to
allow for continued learning and co-building. Co-design is a method that entails bringing
different partner groups together to create a new (or refine an existing) process or product
[46, 47]. In line with principles of engagement and co-design [43], sessions will be conducted
to maximize comfort and opportunities for input for all participants.

Recruitment

It is anticipated that recruitment will iteratively take place from approximately December 1%
2024 to October 20 2025. For the qualitative investigation, recruitment flyers, email scripts,
and social media materials will be co-designed with knowledge users and collaborators to dis-
tribute through their organizational mailing lists and post within their organizations. Social
media (e.g., Twitter/X and Facebook) will also be used to promote recruitment for the qualita-
tive portion of the study. Members of the research team will recommend hospital and commu-
nity-based providers to reach out to and invite them to participate.

For older adults, families, and community members, a neutral third party (e.g., an adminis-
trator in home and community care organizations and hospital units) will be recruited to ask
eligible patients, homecare clients, and caregivers if they would be willing to hear from a mem-
ber of the research team to learn more about the study. Potential participants will also be given
the contact information of a member of the research team so they can contact them directly to
inquire about the study. As part of the onboarding discussion, prior to participating in the
study, a member of the research team will explain to participants their personal and profes-
sional motivation for carrying out the research and will encourage participants to ask any
questions they may have.

Participants will receive an honorarium in the form of a gift card as compensation for their
contributions. Participants will be offered a $25 gift card for each one-on-one interview and a
$50 gift card for each focus group they participate in. As of August 2024, recruitment and data
collection has not yet begun for this research.

Consent, confidentiality, and data management

A written-or-electronically-signed informed consent approach will be used by email. Verbal
consent will be accepted and audio-recorded. Consent will be ongoing, and participants will
be encouraged to ask questions throughout the study. If there are reasonable grounds to
believe that the potential participant may lack the capacity to consent, a script/set of questions
will be used to determine whether they understand the nature of participation, risks, benefits,
and confidentiality (e.g., “In your own words, what will you do in the study? What are the risks
and benefits to you?”). Consent will be sought from the appropriate substitute decision-maker
(s) on behalf of older adults who lack the capacity to consent. After participants have con-
sented (and prior to the focus groups), demographic data will be collected (e.g., age, sex at
birth, gender identity, racial identity, a question related to financial strain).

All qualitative data will be analyzed exclusively at the host hospital study site (THP). Audio
files will be placed on a secure server and the transcribed interviews will be password-
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protected. The transcripts will be read against the audio recordings to remove identifiable
information and to check for accuracy. The audio files and transcripts will be kept for 10 years
before being permanently deleted. Only researchers at the primary institute (THP) will have
access to the data.

Building risk profiles into personas

Based on the critical risk factors identified at each risk level from the ML model, risk profiles
will be further developed into personas. In this context, personas are descriptions of the char-
acteristics and needs of a segment of the population, which then gets written into a story and
enriched with experiential information from participants; personas are therefore data and
experience driven and are compiled from quantitative and qualitative data.

To develop the quantitative risk profiles into personas, first, the research team will write
short vignettes or descriptions depicting the characteristics of the individuals in the sub-groups
from the quantitative analysis. This first iteration of the personas will be presented to partici-
pants during qualitative focus groups and interviews for feedback. To support the development
of the personas, the authors have created a worksheet, which will be shared during focus
groups and interviews and will depict the quantitative variables and data (see S2 Appendix);
the research team anticipates that this will include blank sections due to unavailable informa-
tion from the quantitative data set. During focus groups and interviews, facilitators will
prompt for experiential data to address these areas. Overall, the purpose of the personas is to
build on the understanding about population experiences and perspectives, and to prompt the
co-design of community care packages for this population.

The personas will also be presented to team members and advisors, who will be asked to
draw on their collective experiences and share their perspectives. The research team has expe-
rience developing personas from both quantitative [12] and qualitative [48] data sources. In
order to look at a range of risk, to investigate what prevention of hospital-admission might
look like, and also prioritize those most at risk, the research team anticipates working with 6
risk profiles: three moderate-risk and three high-risk; however, this number may be adjusted
depending on the risk profiles generated and recommendations from the research team and
advisors. Half of the personas will be scenarios of people in hospitals, and the other half will be
personas of people in the community.

Design researchers have noted that there is no perfect formula for determining the “right
number” of personas to reflect the range of needs within a population (though it is recom-
mended that less is more) [49]. For example, personas may not represent distinct types of
people within a population but rather patterns reflected among a range of people. One option
is to capture the average characteristics within the broader group, and the other is to capture
the “opposite ends” of the range of group characteristics. Both options will be considered
after generating the risk profiles and working with partners and advisors to select the best
option.

To avoid the risk of losing focus on equity and diversity, the research team will work with
participants and advisors to ensure these characteristics are not lost and are considered
throughout the analysis. For example, the Delayed Hospital Discharge Patient and Caregiver
Advisory Council will be consulted to seek their feedback on if the developing personas reflect
community diversity and needs and in what areas inclusivity measures may be improved,
whether for this or future studies. In either case, developing six personas across the moderate
and high risk profiles may make it both feasible and representative of many of the populations’
needs [49].
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Focus groups and interviews

Multiple team members will conduct the focus groups and one-on-one interviews. The focus
groups and interviews will be either online or in-person to accommodate participants’ prefer-
ences and availability. Older adults and caregivers, and healthcare providers and decision-
makers will be separated into different focus groups for more in-depth discussions and to
prompt openness and mitigate potential discomfort and power dynamics that may arise by
having them in the same space.

During focus groups, the developed personas will be presented to participants for feedback
including what resonates with them and what details need to be added. The guiding focus
group questions will tap into various bio-psycho-social domains (e.g., “does the persona have
someone they can count on when they need something?”, “describe the personas ability to
engage in activities of daily living like eating and bathing”) [50]. Given the importance of
understanding the experiences of people with cognitive impairment and their caregivers, the
interviewers will probe for home and community care needs in the context of cognitive
impairment, captured from participants who have the capacity to engage in the focus groups.
Community and hospital-based service packages will then be co-designed with participants for
the personas (drawing from health and social care resources).

Personas will be presented to participants for the first time during focus groups and inter-
views. Participants will be asked to: 1) discuss the persona by outlining whether it resonates
and offer insights on what to add or remove, 2) identify challenges that might be experienced
by the person depicted in the persona, and 3) outline their recommended services drawing on
both existing and desired services/programs to illuminate assets and gaps. For the personas
that are hospital-based, participants will be asked to share the types of services and programs
that may help to mitigate harm and optimize functional outcomes of patients while they are in
hospital. Services that are not currently available will be documented to support future plan-
ning and resource allocation. Barriers and facilitators to the implementation of the proposed
care packages will be captured by asking questions such as, “what are the types of things that
this persona would need support with?” and “what are the challenges that this persona may
experience?” How components of the packages would shift based on sociodemographic char-
acteristics (e.g., sex, gender, disability, ethnicity) as well as geographic service availability will
be discussed. To co-design the care packages, the research team will prompt with questions
such as, “which types of care providers might this persona need to interact with? What kind of
support might they provide? How many hours per week do you think would be required of
this provider to support the persona?” It is anticipated that each focus group will be up to 2
hours in duration. Participants will receive a note of thanks in tandem with their
compensation.

Qualitative data analysis

All focus group discussions will be audio-recorded and transcribed verbatim. The transcripts
will be checked against the audio recording for accuracy, and identifiable information will be
removed. The first round of focus group transcripts (persona development) will be analyzed to
verify persona content, including areas of agreement and disagreement (to be revisited in sub-
sequent focus groups and in consultation with the advisory council).

Second, inductive thematic analysis will be used following Braun and Clarke’s 6 steps to
capture emergent themes from the focus group discussions [51]. The research team’s approach
aligns with codebook thematic analysis, wherein a large codebook developed through analysis
provides a degree of structure to theme development in order to meet “predetermined infor-
mation needs . .. common in some areas of applied research” (p. 7) [52, 53]. For example, the
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current applied health services study requires that information is gained regarding how to bet-
ter allocate services to older adults to avoid delayed hospital discharge. However, the research
team does not use a fixed codebook. As analysis progresses, it is anticipated that the codebook
will change in response to new insights gleaned from additional focus groups. The research
team’s approach to analysis at times dips into reflexive thematic analysis through engagement
with the ways in which the researcher has an impact on data collection and analysis, and view
on codes and themes as a product of analysis conducted by a subjective researcher (and not
necessarily latent in the data) [53].

Analysis will be conducted using Nvivo qualitative data analysis software [54]. The tran-
scripts will also be reviewed to verify persona characteristics and care package components,
drawing attention to areas of convergence and divergence as well as considerations for
equity-deserving groups. Lincoln and Guba’s evaluative criteria for qualitative research [55]
will be used to enhance the trustworthiness of the analysis (e.g., prolonged engagement with
the data, peer debriefing, an audit trail of the analysis process, and reflexivity, which entails
reflecting on how the research team’s varying roles and experiences impact data expecta-
tions). For each of the care package components, the research team will highlight which of
the recommended services are already available (local assets) as well as what is required but
not available (gaps).

Knowledge mobilization forum

In order to follow up with participants, share findings, and further understand the feasibility
of implementing the community and hospital care packages, a half-day, virtual multi-partner
forum emulating World Café methods (which entails small group learning, sharing, and reflec-
tion) will be conducted [56]. At the beginning of the forum, the team will present the method-
ological approach (creation of risk profiles and personas) and focus group findings
(personalization of the risk profiles from participant feedback) and the creation of care pack-
ages. Following that, participants will be broken up into virtual breakout rooms, each with a
facilitator and a note-taker. Participants will be grouped by the role they most closely identify
with (all older adults, all caregivers, all providers, and all decision-makers in their distinct
groups) to address power differences and increase comfort in sharing ideas and reflections. In
each breakout room, participants will be asked to share their perceived barriers and facilitators
in implementing the care packages in practice. Following the virtual breakout room discus-
sion, all participants will resume in the main virtual room for cross-group learning and shar-
ing. A synthesis of findings and reflections will be presented back at the end of the virtual
meeting and in a briefing note, circulated afterward.

Discussion
Potential risks and benefits

Participants may experience temporary emotional or psychological discomfort during the ses-
sions as they may recall negative experiences or challenges they have encountered with their
health, healthcare use, or provision. In the event participants experience distress or anxiety,
they will be provided with a list of resources and contact information, including mental health
support. Experiential evidence on delayed hospital discharge is crucial to understanding the
impacts of delayed discharge. Participants’ contributions will serve as an important foundation
for future investigations on other contexts across Canada.
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Limitations

There are limitations to the quantitative data available, which inform the development of the
risk profiles and subsequent personas to be developed. Specifically, there is limited information
on social determinants of health (e.g., housing, social support). To address this, a diverse sam-
ple of participants will be recruited, and probes during focus groups will aim at better under-
standing the unique perspectives and experiences of individuals who may not be adequately
represented in the quantitative datasets. By asking about participant’s thoughts on what the
persona would experience and need, and not necessarily asking participants about their direct
personal lives, potential discomfort may be mitigated. The research team is also primarily
English-speaking and can, therefore, only accommodate those with primary languages other
than English through the use of an interpreter. While the research team is well-prepared and
experienced in the use of interpreters and have done so in previous research, it is possible that
this extra step may deter some non-English-speaking individuals from participating. There are
also several limitations to consider in regard to ML predictions. For instance, the predictive
models are developed using retrospective cohort data, with limited control over data collec-
tion, which can introduce selection bias. Additionally, the predictive models only focus on
older delayed-discharge patients, therefore, their applicability to other populations is limited.

Study impact

Delayed hospital discharge has been a critical care quality issue across Canada for decades.
Health system leaders will be provided with an approach to 1) better match existing resources
to the needs of older adults who are at risk of getting stuck in the hospital, 2) identify gaps in
health and social care resources based on the characteristics, needs and preferences of older
adults, their caregivers and providers; 3) combine two innovative methods to capture and
assess population health, patient and provider experiences to support targeted health system
planning for older adults; and 4) identify explicit direction and solutions for decision-makers
in allocating services to avoid delayed hospital discharge.
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