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Abstract

Background: Chronic diseases are a significant public health concern, particularly in older adults. To address the
delivery of health care services to optimally meet the needs of older adults with multiple chronic diseases, Health
TAPESTRY (Teams Advancing Patient Experience: Strengthening Quality) uses a novel approach that involves patient
home visits by trained volunteers to collect and transmit relevant health information using e-health technology to
inform appropriate care from an inter-professional healthcare team. Health TAPESTRY was implemented, pilot
tested, and evaluated in a randomized controlled trial (analysis underway). Knowledge translation (KT) interventions
such as Health TAPESTRY should involve an investigation of their sustainability and scalability determinants to
inform further implementation. However, this is seldom considered in research or considered early enough, so the
objectives of this study were to assess the sustainability and scalability potential of Health TAPESTRY from the
perspective of the team who developed and pilot-tested it.

Methods: Our objectives were addressed using a sequential mixed-methods approach involving the administration
of a validated, sustainability survey developed by the National Health Service (NHS) to all members of the Health
TAPESTRY team who were actively involved in the development, implementation and pilot evaluation of the
intervention (Phase 1: n = 38). Mean sustainability scores were calculated to identify the best potential for
improvement across sustainability factors. Phase 2 was a qualitative study of interviews with purposively selected
Health TAPESTRY team members to gain a more in-depth understanding of the factors that influence the
sustainability and scalability Health TAPESTRY. Two independent reviewers coded transcribed interviews and
completed a multi-step thematic analysis. Outcomes were participant perceptions of the determinants influencing
the sustainability and scalability of Health TAPESTRY.
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Results: Twenty Health TAPESTRY team members (53% response rate) completed the NHS sustainability survey. The
overall mean sustainability score was 64.6 (range 22.8–96.8). Important opportunities for improving sustainability
were better staff involvement and training, clinical leadership engagement, and infrastructure for sustainability.
Interviews with 25 participants (response rate 60%) showed that factors influencing the sustainability and scalability
of Health TAPESTRY emerged across two dimensions: I) Health TAPESTRY operations (development and
implementation activities undertaken by the central team); and II) the Health TAPESTRY intervention (factors specific
to the intervention and its elements). Resource capacity appears to be an important factor to consider for Health
TAPESTRY operations as it was identified across both sustainability and scalability factors; and perceived lack of
interprofessional team and volunteer resource capacity and the need for stakeholder buy-in are important
considerations for the Health TAPESTRY intervention. We used these findings to create actionable recommendations
to initiate dialogue among Health TAPESTRY team members to improve the intervention.

Conclusions: Our study identified sustainability and scalability determinants of the Health TAPESTRY intervention
that can be used to optimize its potential for impact. Next steps will involve using findings to inform a guide to
facilitate sustainability and scalability of Health TAPESTRY in other jurisdictions considering its adoption. Our findings
build on the limited current knowledge of sustainability, and advances KT science related to the sustainability and
scalability of KT interventions.

Keywords: Sustainability, Scalability, Primary care, Survey, Qualitative study

Background
Chronic diseases are a significant public health con-
cern [1–3], and were reported by the World Health
Organization as the leading cause of death worldwide
[3]. Multiple chronic conditions are more prevalent
among adults aged 65 years and older, who are not only
the fastest growing proportion of our population, but also
amongst the highest users of the health care system [4, 5].
Aging is an expensive process, as 10% of seniors who have
the most complex health needs account for 60% of the
total annual health care spending in many provinces in
Canada [6]. By 2030, the increasing number of seniors is
projected to cost the Canadian healthcare system $24 bil-
lion more annually (50% more than today) [6]. Given these
projections, we need to address the delivery of health care
services to optimally meet the needs of this population.
Health TAPESTRY (Teams Advancing Patient Experi-

ence: Strengthening Quality) was created in response to
these challenges and to optimize health care delivery [7].
It uses a novel approach that integrates the involvement of
trained volunteers who visit individuals (clients) in their
homes and the use e-health technologies via touch screen
tablets to identify clients’ health goals and chronic disease
risks. Studies suggest that the use of volunteers in health
interventions have potential for impact [8–13], particularly
because this strategy can respond to the need for low cost,
sustainable interventions to address the increasing burden
of chronic disease, to promote community engagement,
and to address social isolation of older adults. In Health
TAPESTRY, data gathered by volunteers during the client
visits are transmitted to inform appropriate care from
an inter-professional healthcare team consisting of phy-
sicians, nurses, system navigators and other health care

professionals. As such, it is considered a KT interven-
tion (i.e., it facilitates the uptake of knowledge). Health
TAPESTRY delivers the overall intervention with an
innovative technology-based system integrated with the
McMaster family practice electronic KindredPHR©
Personal Health Record (PHR) system. Trained volun-
teer pairs collect health information over several home
visits. The health care team uses the report to design
an action plan to address identified client goals and
health risks. For example, this may involve a wide range
of activities by different health care providers such as
optimized diabetes management, medication review, pro-
moting clients’ access to health and community-based
programs and services with the help of healthcare naviga-
tors, and engaging the volunteers in follow up activities or
encouraging clients to use the PHR for chronic disease
management or communication with the clinic.
The Health TAPESTRY intervention was conceptualized

and developed using an integrated knowledge translation
(KT) approach [14]. The approach included a process
whereby a wide scope of relevant knowledge users includ-
ing patients, volunteers, health care providers, leaders of
community organizations and experts and stakeholders in
geriatric medicine, nursing, allied health, volunteer training,
knowledge translation, health services research methods,
and information technology worked as a team to create and
implement Health TAPESTRY. More specifically its
development considered: (1) inclusion of components
supported by literature on evidence of effectiveness; (2)
theoretical models such as the Chronic Care Model,
Behaviour Change, Diffusion of Innovation; (3) develop-
mental evaluation; (4) participatory co-development; (5)
formal investigation of sustainability and scalability; (6)
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iterative pilot testing including evaluation of implemen-
tation of the intervention; (7) a pragmatic randomized
controlled trial to evaluate the effectiveness and cost
effectiveness in older adults; and (8) implementation of
an adapted approach in other sites/contexts [7]. Health
TAPESTRY was implemented first in an interprofes-
sional primary care practice in Hamilton, Ontario,
Canada and pilot-tested using an explanatory mixed
methods design to explore its feasibility (e.g., the poten-
tial of pairing volunteers, client visits, automation of
data transfer from tablets to electronic medical records)
[15]; this study involved 11 volunteers, and 11 patients
of four family physicians. Findings were used to modify
the intervention after which it was evaluated in a large
randomized controlled trial (RCT) carried out between
2014 and 2016 with 360 older adults (analysis under-
way) [16]. We also conducted other smaller feasibility
studies to test the potential of Health TAPESTRY in
more targeted populations (i.e., people with diabetes
and hypertension, high health system users), and utiliz-
ing different groups of volunteers (i.e., nursing and
medical students who participated as part of a formal
for-credit university-level course).
Sustainability is an important implementation out-

come and a necessary consideration for scaling up KT
interventions such as Health TAPESTRY. In fact, it
would be inappropriate to scale-up an intervention that
is not sustainable. Identifying the determinants of sus-
tainability is therefore needed to facilitate appropriate
scale-up of interventions to ensure that the knowledge
that is generated by them can inform optimized decision
making for their target end users, and to achieve patient
well being and positive health outcomes. Scalability or
large-scale adoption is defined as “deliberate effors to
increase the impact of health service innovations suc-
cessfully tested in pilot or experimental projects so as to
benefit more people” [17]. It is the vertical diffusion or
deliberate, systematic approach to increasing the coverage,
range and sustainability of services [18]. Sustainability is
commonly defined as: “the degree to which an innovation
continues to be used after initial efforts to secure adoption
is completed” [19] or becomes a routine part of care deliv-
ery and continues to deliver outcomes [20–22]. It has also
been defined as an intervention that is in place for more
than 1 year after implementation or after the research or
project funding period is complete [23]. Sustainability is
an important implementation outcome, yet it is seldom
considered in research plans or considered early enough
in the development process of interventions to be able to
address its potential challenges and barriers [24, 25].
Additionally, little research has been done to investigate
long-term sustainability of KT interventions [26–29].
Intervention design is often focused on short-term out-
puts and rarely addresses long-term outcomes in practice

and policy domains [24, 25]. This can lead to worse
patient outcomes and quality of care [30–32], implemen-
tation failure and wasted resources [33–36].
The overall objectives of the current study were to

assess the sustainability and scalability potential of the
Health TAPESTRY intervention near the beginning of
intervention development (prior to the planned RCT)
from the perspective of the team who were involved in
its development and pilot testing. Specific objectives
were to: identify the specific determinants that influence
the implementation, sustainability and scale-up of Health
TAPESTRY across Canada, and to create a guidance docu-
ment (addressing barriers) to enable the team to optimize
its potential for impact.

Methods
Our objectives were addressed using a sequential mixed-
methods approach conducted in two phases. First, we
administered a validated sustainability questionnaire de-
veloped by the National Health Service (NHS) Institute
(PHASE 1) [37] followed by a qualitative study of one-
on-one telephone interviews (PHASE 2). Both phases
involved recruiting members of the Health TAPESTRY
team (i.e., affiliated researchers, program staff, volunteer
organizations) and clinic providers and staff of the
McMaster Family Health Team (FHT) in Hamilton,
Ontario; volunteers were involved in PHASE 2 only.
Research and ethics approval was obtained from the
Hamilton Integrated Research Ethics Board as part of the
Health TAPESTRY program development and evaluation
at McMaster University in Hamilton, Ontario, Canada.

PHASE 1 – Administration of the NHS sustainability
survey
Survey instrument
The NHS sustainability model and survey was designed
to help teams become aware of potential challenges to
the sustainability of a new practice change (such as from
an implemented intervention). In the context of their
environment, teams affected by the change can deter-
mine (through self-assessment using the NHS survey),
whether the new practice or change is likely to be
sustained, and to prompt timely action to facilitate
sustainability [22, 37]. The NHS model and survey was
developed by the NHS Institute for Innovation and
Improvement Program through review of management
literature and input from their improvement experts, se-
nior administrative and clinical leaders to identify over
100 factors considered important for sustaining change
[37]. These factors were ranked in a series of focus
groups involving 250 NHS staff and health care experts,
which led to 10 sustainability factors relating to three
domains that are important in sustaining change in
healthcare (process, staff, organization) [37]: Process
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explores the benefits of the “change” beyond helping
patients (e.g., does the change reduce waste or avoid
duplication?), the credibility of the benefits (e.g., do staff
believe in the benefits?), adaptability of the improved
process (e.g., does the change continue to meet ongoing
needs effectively?), and the effectiveness of the system to
monitor progress (e.g., is there a feedback system to
reinforce benefits and progress and initiate new or fur-
ther action?); Staff explores the involvement and training
of staff to sustain the process (e.g., do staff play a rpart
in the innovation, design and implementation of the
change?), staff behaviours toward sustaining the change
(e.g., are staff encouraged and able to express their ideas
regularly and is their input taken into consideration?),
senior leadership and clinical leadership engagement and
support (e.g., are the senior/clinic leaders trusted, influ-
ential, respected and believable? Are they involved in the
initiative, do they understand it and promote it?); and
Organization explores the fit with the organization’s
strategic aims and culture (e.g., are the goal clearly con-
tributing to the overall organizationa strategic aims?);
and infrastructure (e.g., are there policies and procedures
supporting the new way of working?). The resulting sur-
vey is a self-assessment tool that is designed for teams to
identify strengths and weaknesses of the implementation
plan and to predict the likelihood of sustainability [37].
Respondents are asked to select from one of 4 response
levels for each of the 10 sustainability factors (across the
3 domains). The different levels represent what the re-
spondent perceives as the best fit with their current situ-
ation: the highest level represents the most favourable
sustainability perspectives, the lowest level represents the
least favourable perspective, and the remaining two levels
are in the middle. The survey accompanies a sustainability
guide, which offers practical advice on achieving sustained
use of the initiative by providing the means for teams to
address identified challenges and prompt discussion and
action to address them, particularly across factors with
maximum potential for improvement (i.e., largest differ-
ence between identified score and maximum potential
sustainability score). The process is aimed at raising early
awareness of sustainability challenges, and the opportunity
for teams to iteratively address these challenges to
optimize the new initiative’s potential for impact [37].

Population and recruitment
We used a non-probability sampling strategy whereby
the NHS survey was administered in May 2014 to all
members of the Health TAPESTRY team who were
actively involved in the development, implementation
and pilot evaluation of the intervention (n = 38). The
team comprised the following stakeholder groups: Scientific
leads (n = 11): Research staff (n = 7), Program staff (n = 5)
Clinic staff (n = 12) and, Volunteer organization (n = 3)

(Additional file 1). An email invitation was sent to Health
TAPESTRY team members with the purpose of the survey,
and instructions on how to complete it. We excluded
recruitment of volunteers because they were not dir-
ectly involved in the development of Health TAPES-
TRY. To enhance response rates, we used Dillman’s
strategy (3 follow-up reminders approximately two
weeks apart) [38].

Data collection and analysis
Each member of the team independently completed the
sustainability survey on an electronic worksheet developed
by NHS (Excel file). The survey represents a diagnostic
scoring system designed to bring about the “conversation”
around potential barriers using guidance for sustainability
[37]. A sustainability score of >55 represents a “reason to
be optimistic” (i.e., above the threshold of what is consid-
ered a potentially sustainable intervention); and a score of
<45 suggests that some action needs to be taken to “in-
crease the likelihood that the improvement initiative will
sustain” [37]. Analysis involved a quantitative assessment
of the mean scores generated by each respondent’s survey.
We aggregated individual mean scores to generate an
overall mean team score and corresponding bar graph to
highlight scores across each of the 3 sustainability do-
mains and its subdomains. We calculated the largest
difference between actual scores and maximum potential
score (a pre-specified maximum potential score built
into the NHS survey scoring system) to identify best
potential for improvement across sustainability factors.
Aggregated team results were shared amongst the
Health TAPESTRY team during a Scientific Leads meet-
ing in June 2014 to discuss the sustainability factors
identified as having the most potential for improvement
(i.e., greatest difference between sustainability score
and maximum potential score).

Outcomes and outputs
Primary outcomes were mean team sustainability
score and factors across three domains with the
greatest potential for improvement. Outputs were a
description of the factors influencing sustainability of
the intervention and consensus-based suggestions by
the Health TAPESTRY team for addressing identified
sustainability barriers.

PHASE 2: Qualitative telephone interviews
To gain a more in-depth understanding of the factors
that influence the implementation, sustainability and
scalability potential of the Health TAPESTRY interven-
tion, we conducted semi-structured telephone interviews
with selected members of the Health TAPESTRY team
between July and September 2014.
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Population and recruitment
We used a purposive sampling strategy to recruit 3–5
Health TAPESTRY team members from stakeholder
groups that participated in PHASE 1 survey (n = 42):
Scientific leads (n = 11); Research staff (n = 7): Program
staff (n = 5): Clinic staff (n = 12): and Volunteer
organization (n = 3). We also included representation
from the Volunteers providing direct service to clients
(n = 4). Recruitment involved sending an email invita-
tion describing the purpose of the qualitative interviews
to team members. To increase our response rates, we
also added a question at the conclusion of the NHS
survey (PHASE 1) to invite respondents to participate in
qualitative interviews.

Interview guide development
We developed an interview guide using findings from
the NHS survey as well as the Theoretical Domains
Framework [39], which is a useful approach to inform
questions that best elicit responses on behaviour change
domains. Questions were grouped into three categories:
participants’ role in Health TAPESTRY, their general
perceptions of the determinants of its sustainability and
scalability (barriers and facilitators), and suggestions for
overcoming potential barriers. Two experienced modera-
tors conducted 30–60-min interviews (Additional file 2).

Data analysis
Interviews were audio recorded and transcribed verbatim.
Transcripts were imported into qualitative analysis soft-
ware (i.e. NVivo 10.0), which was used by two independ-
ent reviewers to conduct a multi-step thematic analysis
[40]. This involved the reviewers independently reading
transcripts and creating an initial list of codes. The re-
viewers developed a codebook through consensus-based
discussions; the codebook was further refined and pilot
tested using two interview transcripts. Inter-rater agree-
ment between reviewers was calculated using the Kappa
coefficient in NVivo. After each discussion about a dis-
crepancy, one researcher made all appropriate changes to
the coding file until a Kappa coefficient of ≥0.8 was
achieved for each individual code/transcript combination.
The transcript data were divided into five groups, which
were coded in sequential rounds using the steps described
above. After the first two rounds of coding (n = 10 tran-
scripts), the number of discrepancies between the two
reviewers decreased substantially, so the remaining three
rounds of coding (n = 15 transcripts) involved a modified
coding approach where one reviewer coded all transcripts
and the second coder verified coding on one randomly
selected audit transcript per round. Inter-rater reliability
was computed for the audit transcript and if any discrep-
ancies arose, the reviewers discussed and resolved them
until the Kappa coefficient of ≥0.8 was achieved. Once all

data were coded, a series of team meetings was held to
discuss the main themes of the data.

Outcomes and outputs
Perceptions of stakeholders of the determinants influen-
cing the sustainability and scalability of the Health TAP-
ESTRY intervention. We generated a table of identified
barriers and facilitators according to identified themes
and mapped the recommendations (as informed by re-
spondents) to address barriers. This output was aimed
to help the team make informed decisions about modify-
ing the Health TAPESTRY intervention to maximize its
potential for impact.

Integration of quantitative and qualitative results
To facilitate the integration of data from PHASE 1 quanti-
tative survey with PHASE 2 qualitative interviews, a
between-method-data triangulation technique entitled the
meta-matrix, was applied [41]. The meta-matrix technique
allows for secondary-level triangulation, whereby quantita-
tive and qualitative data are analysed individually, followed
by plotting commonalities between them into a matrix.
This allows a strong visual anchor to recognize patterns in
the data and to recognise confirming/corroborating, elab-
orating/expanding and identifying contradicting/discrep-
ant views between data types [41]. This technique was
employed to allow for a more complete understanding of
the sustainability and scalability potential of the Health
TAPESTRY intervention. For example, we mapped NHS
sustainability domains/sub-domains to the factors influen-
cing sustainability that emerged from qualitative findings.

Results
Table 1 shows the demographic characteristics of the
NHS survey and qualitative interview participants. Of 38
and 42 Health TAPESTRY team members who were invited
to participate in PHASE 1 and PHASE 2, respectively, 20
individuals completed the NHS survey (53% response rate)
and 25 individuals completed the qualitative interviews
(60% response rate). Participation across the 2 studies was
representative of the wide range of stakeholder groups
involved in the development and pilot testing of Health
TAPESTRY (Table 1).

PHASE 1: NHS sustainability survey
Figure 1 shows the mean sustainability score for each of
the three sustainability domains of the NHS model
(process, staff and organization). The total mean sustain-
ability score was 64.6 (range 22.8 to 96.9), and 70% of
survey participants reported a score ≥ 55 (i.e., above the
threshold of what is considered a potentially sustainable
intervention and “reason to be optimistic”). Figure 2
shows the mean scores for each of the 10 sustainability
factors highlighting the difference between team mean
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score and maximum potential score. The best opportun-
ities for improvement were in the Staff domain pertaining
to the factors: “staff involvement and training to sustain
the process” and “clinical leadership engagement”; and in
the Organization domain pertaining to the factor:
“infrastructure for sustainability”.

PHASE 2: Qualitative interviews
Sustainability and scalability determinants of Health
TAPESTRY emerged across two major dimensions: I)
Health TAPESTRY operations, and II) Health TAPES-
TRY intervention. We defined “Health TAPESTRY oper-
ations” as any factor related to activities undertaken by
the central Health TAPESTRY developer team (scientific
leads, research staff, and program staff ) to support the
development and implementation of Health TAPESTRY,
and the processes by which the program and its team
members accomplished this. Examples of activities were
developing technological components of the interven-
tion, conducting research studies to understand and
evaluate Health TAPESTRY, and coordinating the com-
munication between members of the developer team so
they work as a cohesive unit. We defined “Health TAP-
ESTRY intervention” as any factor associated with the

intervention and its specific elements (i.e., patient home
visits by volunteers to collect information on health
goals and chronic disease risks, automated transmission
of data to primary care inter-professional team using
tablet devices, the Health TAPESTRY report outlining
an action plan in response to health goals and risks, and
patient access to the PHR). Tables 2 and 3 summarizes
the sustainability and scalability determinants of Health
TAPESTRY across these two dimensions (operations and
intervention) matched with actionable recommendations
as suggested by interview informants. We also mapped
the NHS sustainability model domains and related factor
level questions to identified determinants that the Health
TAPESTRY team can consider as a starting point to
address identified challenges. A more detailed description
of our data is in Additional files 3 and 4.

I. Health TAPESTRY operations
Table 2 summarizes the determinants across Health TAP-
ESTRY operations. We identified four themes related to
sustainability, and five themes related to scalability:

Sustainability Program complexity: Health TAPESTRY
was perceived as large and complex with many different

Fig. 1 Overall mean sustainability score across the three sustainability domains of the NHS sustainability survey

Table 1 Demographic characteristics of participants in the NHS sustainability survey and qualitative telephone interviews

Stakeholder group NHS Sustainability survey
(n = 20)

Qualitative interviews
(n = 25)

Number invited Number participated (%) Number invited Number participated (%)

Clinic staff 12 5 (42%) 12 5 (42%)

Program staff 5 4 (80%) 5 3 (60%)

Research staff 7 4 (57%) 7 4 (57%)

Scientific Leads 11 5 (45%) 11 7 (64%)

Volunteer organization 3 2 (67%) 3 2 (67%)

Volunteers - - 4 4 (100%)
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facets of research, which will result in substantial amounts
of data to process and interpret. Health TAPESTRY’s focus
and purpose was also perceived as unclear in terms of
how all the pieces fit together, and described as “every-
thing moving slowly” due to the large number of people
who are involved. They suggested synchronizing all the
pieces of Health TAPESTRY, to make sure that various
components and timelines fit together to reach goals, and
to have a better balance in the number of people involved
across stakeholder groups. Program coordination and
communication: Health TAPESTRY was described as
having experienced Scientific Leads that were well con-
nected to relevant clinical and content experts, and were
enthusiastic and knowledgeable to meet program goals.
Identified gaps were to not delegating responsibilities,
certain skill sets, variation in team involvement, commu-
nication between leads, research, IT, volunteers, and the
community. Recommendations were to expand the
central Health TAPESTRY team, provide training, be
transparent in the decision making processes, and provide
progress notes or weekly updates distributed to the whole
team. Resource capacity: There was concern that the
central Health TAPSTRY team may not be able to carry
out administrative tasks to oversee the project and man-
age the sub-studies being conducted, and the long-term
funding of the program. Recommendations were to desig-
nate a person who would function as an intermediary to
facilitate communication between team members, to build
resource capacity for IT, and to investigate additional
research opportunities to generate additional funding.
Stakeholder buy-in: Informants felt that it was important
to maintain buy-in from a broad range of disciplines and
organizations and to ensure that the inter-professional
team is considered as part of the central Health

TAPESTRY developer team. They suggested more in-
volvement of this group in discussions, particularly in
terms of how best clinicians could respond to the
Health TAPESTRY report data, and to highlight the
mutual benefits between the project and the clinical
and content experts.

Scalability Adoption potential: Health TAPESTRY was
perceived to have potential for scale-up in a range of
different implementation contexts, but only if imple-
mentation plans are not too rigid. Scalability challenges
were related to how data would be shared between sites
if the adopter site has different hardware (e.g., tablet
device) and software (e.g., operating system), and how to
keep Health TAPESTRY consistent across different
adopter sites/provinces. Suggestions were to develop an
online implementation guide to provide practical infor-
mation on how to recruit and train volunteers, how to
overcome risk management, and who should be involved
at each step. Adopter site characteristics: Scaling up
was perceived to be a challenge for sites that don’t have
the same understanding of how Health TAPESTRY
works as the pilot site, and how it might function in cul-
turally diverse populations including language barriers.
Suggestions were to make sure that adopter sites have a
complete understanding of Health TAPESTRY and the
community in which it will be implemented, and to
understand that the partnerships that have been built
within the pilot site may look very different at their site.
Readiness to scale-up: Many informants indicated that
Health TAPESTRY is not yet ready to be scaled up or
sustained in other jurisdictions, but recommended shar-
ing learnings from the pilot site, to think about what
aspects of the scalability need to be planned, and to

Fig. 2 Best opportunities for improvement across the three domains of the NHS sustainability model
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work out the systems issues in the most supportive
environment first. Resource capacity: Scaling up will
be challenging for adopter sites that lack research cap-
acity. Respondents indicated that it is important to
convey that the goal of Health TAPESTRY is not to re-
place or take over existing processes but to help iden-
tify which core components are valuable and fit within
the adopter setting. Undetermined program efficacy:
A major perceived scalability barrier was the currently
undetermined effectiveness and cost-effectiveness of
Health TAPESTRY. Although they recognized that this
work is currently underway, respondents highlighted
the importance of sharing this knowledge and evi-
dence with adopter sites so they can see what has
worked, and where changes might need to be made to
optimize success.

II. Health TAPESTRY Intervention
Table 3 summarizes the determinants across the dimen-
sion of the Health TAPESTRY intervention. We identi-
fied four themes related to, and three themes related to
scalability:

Sustainability Program complexity: Health TAPESTRY
is complex and has many moving parts including IT
maintenance, PHR information, regulations for changing
coding in the EMR, data collection and update, and inte-
grating Health TAPESTRY within new and existing
health care programs (e.g., HealthLinks). Program co-
ordination and communication: Clinic team challenges
were a lack of a process for when and how to use the
Health TAPESTRY report by providers, who should take
care of the patient once the report is generated, lack of
information on what resources are available to support ac-
tivities suggested by the report, and that the report might
get lost among other incoming electronic documents. Sug-
gestions were to clarify specific roles and responsibilities
on the report, to clearly indicate the expected and correct
health care responses, and to adjust care processes so that
Health TAPESTRY becomes part of what the clinic team
are already doing. At the level of the volunteer program,
challenges involved the difficulty with sustaining the volun-
teer pool with increasing number of enrolled clients, the
availability of student or young volunteers, involvement of
a well-established volunteer community organization, and
the lack of support for coordinating and scheduling client
visits. Suggestions were to keep the volunteer numbers
reflective of the expanding client numbers, to provide on-
going support and updates to volunteers/coordinators on
the overall program, to provide constructive feedback
about expectations and performance, and to ensure that
volunteers are prepared for unknown situations. Resource
capacity: Challenges experienced by the clinic team were
not having enough resources to keep up with the increased

number of clients enrolled in Health TAPESTRY, recruiting
enough volunteers, and obtaining sustainable funding.
Suggestions were to provide additional support to primary
care, consider Health TAPESTRY elements that fit into
existing workflows, and to consider opportunity costs.
Although the technology behind Health TAPESTRY and
its integration (i.e., the automated generation of the report)
were described by respondents as innovative, it was
perceived as requiring a large amount of resources. It was
suggested that a plan is needed that takes into consider-
ation the burden on providers’ time and workflow. Stake-
holder buy-in: The inter-professional team was described
as enthusiastic, innovative, and open-minded about Health
TAPESTRY, but client recruitment was perceived as
dependent on clinician buy-in or willingness to review and
follow-up on Health TAPESTRY reports. Other factors
influencing buy-in were clinical relevance of the data gath-
ering tools, the ability to have input into customizing ques-
tions, having competing priorities within primary care, the
lack of time and processes for screening patients for inclu-
sion, and the potential for provider research fatigue.
Clients’ buy-in were influenced by their comfort level with
technology, perception of how the program can add to
their healthcare experience, comfort with the clinic team
having access to their data, and their reception to volun-
teers. Community level buy-in was related to fostering and
maintaining a relationship with community organizations.
Respondents suggested engaging community partners in
updates and program progress, providing information on
how they can be involved, and for the Health TAPESTRY
team to demonstrate early wins to benefit patients and the
system.

Scalability Adopter site characteristics: Adopter sites
need to understand how their environment works, to
recognize that other communities are typically very differ-
ent or have a different culture, and that partnerships that
were built in the pilot site may not resemble their own
partnerships. Suggestions to facilitate adoption were to get
to know the infrastructure, needs and resources that are
available at the adopter site including what works and
what community services are available, how is it different,
and how Health TAPESTRY might fit into it. Respondents
felt that it is important for adopter sites to have a full
understanding of Health TAPESTRY at the onset of imple-
mentation so they can better understand how it might fit
into their context, and to understand that it will not
replace existing processes. The goal is to help individuals/
organizations to identify which core components of the
program fit with their needs and setting.
Resource capacity: Respondents were concerned that

due to resource constrains experienced by many private,
solo, and paper-based primary care practices, Health
TAPESTRY may be perceived as overwhelming or
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difficult to scale up. These practices may lack the volun-
teer capacity to gather the data and the physicians to ad-
dress identified problems. Suggestions were to engaging
people and organizations outside of the health realm that
can support solo practitioners, and to consider Health
TAPESTRY as part of the primary care visit. At the level
of volunteers, challenges were related to the lack of
resources in rural settings to coordinate volunteers (i.e.,
access to and their transportation), and to train and sup-
port them. Additionally, Health TAPESTRY may not work
in family health teams that are not linked with volunteer
and communication resources. Another identified chal-
lenge was how to ensure the quality of volunteer-client
visits, particularly as the program expands. Suggestions
were to expand the scope of volunteers beyond students
such as to consider peer support volunteers (e.g., clients’
relatives, friends, or neighbours). Stakeholder buy-in: It is
important to obtain buy-in from the expansion site’s clinic
team to ensure that they view Health TAPESTRY as value
added. Respondents felt that it was important to show the
relative advantage of Health TAPESTRY including im-
proved care for patients, and to persuade other stake-
holders in the system such as government and patient
advocacy groups of these advantages. Having credible and
respected champions in the local primary care practices
was also identified as important. At the level of the volun-
teer team, informants reflected on the pilot stage when this

group was smaller and had a stronger sense of community,
which facilitated buy-in and engagement from the volun-
teers. Respondents feared that as Health TAPESTRY
expands with an increased number of volunteers, their
sense of belonging to the program may be diminished, lead
to decreased commitment to the program or feeling under-
recognized or under-appreciated.

Discussion
Our mixed-methods study identified factors that influence
the sustainability and scalability of the Health TAPESTRY
intervention from the perspective of the team that was
actively involved in its development and pilot testing. Our
PHASE 1 survey findings helped us to focus a discussion
amongst the Health TAPESTRY team about anticipated
sustainability challenges, and informed the interview guide
that was used for a more in-depth understanding of spe-
cific sustainability and scalability determinants. In PHASE
2, our qualitative study of telephone interviews with 25
team members revealed that the sustainability of Health
TAPESTRY was influenced by its complexity, coordin-
ation and communication, resource capacity, and stake-
holder buy-in; while the scalability of Health TAPESTRY
was influenced by its adoption potential, adopter site char-
acteristics, readiness to scale-up, resource capacity, stake-
holder buy-in, and undetermined efficacy (Fig. 3). These
findings helped us to create actionable recommendations

Fig. 3 Factors of Health TAPESTRY operations and intervention that were found to influence sustainability and scalability
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(as indicated by informants) that were matched with
specific sustainability and scalability challenges. Overall,
we found that the resulting themes across the different
factor levels of the NHS sustainability model were consist-
ently spread across all three domains (process, staff,
organization). The recommendations suggested by infor-
mants combined with team discussions (generated by
standardized factor-matched questions in the NHS sus-
tainability model) can be used to optimize an intervention
such as Health TAPESTRY thereby increasing its potential
for impact.
Our overall findings showed that resource capacity

appears to be an important factor influencing the sus-
tainability and scalability of Health TAPESTRY both in
terms of its operations as well as the intervention itself
and its components (Fig. 3). To sustain Health TAPES-
TRY, informants suggested designating a person who
could facilitate communication between team members
to oversee the project, carry out administrative tasks,
build resource capacity for IT, and to generate additional
funding. To ensure that clinic teams have enough re-
sources to keep up with the demand of Health TAPES-
TRY (i.e., increased number of clients and volunteers),
respondents suggested providing additional support to
primary care, and to consider only those elements of
Health TAPESTRY that fit into existing workflows and
provider time, particularly in terms of overcoming the
demands to sustain its technology innovation. To scale up
Health TAPESTRY, respondents iterated the importance
of conveying that the goal of Health TAPESTRY is not to
replace or take over existing processes but to help identify
which core components are valuable and fit within the
adopter setting. To support resource poor primary care
practices (i.e., many private, solo and paper-based prac-
tices), respondents suggested engaging people and organi-
zations outside of the health realm, and to consider
Health TAPESTRY as part of the primary care visit. At the
level of volunteers, suggestions were to expand the scope
of volunteers beyond students such as to consider peer
support volunteers (e.g., clients’ relatives, friends, or
neighbours), particularly in rural settings where access to
public transportation may be limited.
The investigation of sustainability is seldom considered in

research plans or not considered early enough in the devel-
opment process to be able to address potential challenges.
A related challenge is that there is little guidance on how to
assess the sustainability of KT interventions. There are
frameworks for implementing sustainability interventions
and for measuring sustainability [22, 27, 42, 43], but a
recent scoping review by Tricco et al. to determine the
uptake of such frameworks found no studies that used a
framework to consider sustainability of a KT intervention
in the context of chronic disease management [29]. Fur-
thermore, very little attention has been paid to studying the

sustainability and scale-up and spread of specific health
care innovations [44] even though these are the investiga-
tions that are needed to inform practice and policy decision
making. Of reported efforts to scale-up interventions, most
do not consider theory-based, rigorous methods for
studying scale-up processes, and have involved mostly
“conceptual or descriptive” analyses with a narrow
focus [44]. The lack of consideration of sustainability
can lead to implementation failure and wasted re-
sources [34–36]. Understanding the determinants of
sustainability and taking action to address them involv-
ing all knowledge users, has the potential to facilitate
implementation efforts of change initiatives, and can
help support sustained improvements in health care
services and patient outcomes over time.
Our study contributes to advancing the knowledge of

systematically investigating the sustainability of complex
KT interventions such as Health TAPESTRY. Another
strength of our study is that we not only identified poten-
tial sustainability and scalability factors, but also attempted
to map suggestions and recommendations by respondents
to identified factors as well as to the NHS sustainability
model, to elucidate what steps may be actionable to
overcome them. Individual scores were highly variable
(range 22.8–96.9), which is a reflection of the wide
range of stakeholders involved in the implementation
of Health TAPESTRY. However, the goal of the NHS
survey is to derive a team score, which is the level at
which we can best reveal opportunities for improve-
ment, to facilitate a common understanding of chal-
lenges, and to promote consensus-based solutions to
address them. The actionable recommendations are
therefore representative of the collective perceptions of the
Health TAPESTRY team, making them more relevant for
decision making. In fact, informant suggestions were
directly applied to make changes to Health TAPESTRY
(e.g., to clarify aspects of the automated report; improve
volunteer coordination and recruitment) as well as to im-
prove the communication between the various stake-
holders involved in Health TAPESTRY (e.g., regular
updates via monthly electronic newsletters). Lastly, our
findings contribute to the value and feasibility of a struc-
tured process related to our study design (i.e., sequential
mixed-methods approach) that can be used by teams to
iteratively inform change. We suggest that these methods
could be applied to any complex health care delivery
intervention.
Our study has some limitations. First, we used the

NHS sustainability survey, which aims to enable teams
to recognize and self-assess key sustainability factors
at an early stage of implementation and to prompt dis-
cussion and action across domains and sub-domains
with the largest potential for improvement [37]. How-
ever, some participants found the use of this survey
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challenging (e.g., the number and understandability of
the questions, forced choice statements, and its value
in elucidating sustainability barriers). Another study
that applied the NHS sustainability survey found similar
challenges [22]. However, these challenges may be over-
come by providing more instruction to participants on
how to complete the survey. Additionally, since the survey
was administered to a wide scope of Health TAPESTRY
stakeholders, participants who were less familiar with all
facets of the intervention and its developmental steps
(e.g., volunteer organization) found it difficult to under-
stand and relate the terminology used in the survey to the
Health TAPESTRY intervention. Third, the response rate
for our survey was moderately low (53%), so our sample
and findings may not be representative of the entire im-
plementation team. Furthermore, findings may not be
generalizable beyond the sample of Health TAPESTRY-
affiliated stakeholder groups who participated in our stud-
ies. However, we had a balanced representation of our
stakeholder groups across our sample of participants in
both phases of our investigation. Fourth, it was a challenge
to prioritize within all of the data in terms of clarifying
what are the critical factors that could impair the sustain-
ability and scalability of an intervention such as Health
TAPESTRY. However, sustainability and scalability are
interrelated, and so we suggest that a development team
cannot address identified sustainability and scalability fac-
tors in isolation. Fifth, our findings could not elucidate
which elements need to be consistently applied and how
best to balance this with the contextualization that is
needed. When research programs are implemented in
real-world settings, some degree of adaptation of program
components occurs [45–47]. There is some evidence that
it can be beneficial to allow some adaptation to local con-
text in order to facilitate buy-in and receptivity of program
content [48, 49]. This will be an important consideration
when developing an implementation guide for Health
TAPESTRY for the purpose of scaling up the approach
across Canada. It will also be important to evaluate this
process to determine what aspects of the approach should
change to maintain fidelity, and which components can
allow flexibility without impacting outcomes.

Conclusions
Our study identified sustainability and scalability determi-
nants of the Health TAPESTRY intervention that can be
used by the Health TAPESTRY team to optimize its po-
tential for impact. Next steps will involve using findings to
inform a guide to facilitate sustainability and scalability of
Health TAPESTRY in other jurisdictions considering its
adoption. Our findings build on the limited current know-
ledge of sustainability, and advances KT science related to
the sustainability and scalability of KT interventions.
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