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Abstract 

Background To date, little is known about the sustainability and scalability of MyDiabetesPlan, an eHealth innovation 
designed to facilitate shared decision-making within diabetes care. To avoid the possibility of its short-lived imple-
mentation and promote wider adoption so as to promote patient-centred diabetes care, it is critical to understand 
MyDiabetesPlan’s sustainability and scalability in order to ensure its long-term impact at a greater scale. We sought to 
identify the sustainability and scalability potential of MyDiabetesPlan and its limiting factors.

Methods Using a concurrent triangulation mixed-methods approach, data were collected from 20 individuals 
involved in the development and implementation of MyDiabetesPlan. The National Health Services Sustainability 
Model (NHSSM) and the Innovation Scalability Self-administered Questionnaire (ISSaQ) were administered using a 
‘think-aloud’ approach and subsequently, short semi-structured interviews were conducted. Mean aggregate scores 
and stakeholder-specific scores were generated for the NHSSM and ISSaQ, to quantitatively determine facilitating and 
limiting factors to sustainability and scalability. Content analysis occurred iteratively with qualitative data, to examine 
commonalities and differences with the quantitative findings.

Results The top facilitating factor to sustaining MyDiabetesPlan was “Staff involvement and training to sustain the 
process.”, whereas the top limiting factors were: “Adaptability of Improved Process”, “Senior Leadership Engagement” 
and “Infrastructure for Sustainability”. The top three facilitating factors for scale-up were “Acceptability”, “Development 
with Theory” and “Consistency with Policy Directives.” Conversely, the top three limiting factors were “Financial and 
Human Resources”, “Achievable Adoption” and “Broad Reach”. Qualitative findings corroborated the limiting/facilitating 
factors identified.

Conclusions Addressing staff involvement throughout the dynamic care contexts, and resource constraints impact-
ing scale-up can enhance the sustainability and scalability of MyDiabetesPlan. As such, future plans will focus on 
garnering organizational leadership buy-in and support, which may address the resource constraints associated with 
sustainability and scalability and improve the capacity for adequate staff involvement. eHealth researchers will be able 
to prioritize these limiting factors from the outset of their tool development to purposefully optimize its sustainability 
and scalability performance.
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Contributions to the literature

– This study is one of the first to concurrently evaluate 
both implementation science concepts (sustainability 
and scalability) using validated questionnaires

– This study serves as a representative case study for 
implementation science researchers within the primary 
care context

– This study also highlights the importance of simultane-
ously evaluating the sustainability and scalability of an 
eHealth tool to promote successful and ongoing imple-
mentation, rather than individually, as traditionally 
observed in the literature

Introduction
‘Pilotitis’ is characterized as the proliferation of short-
lived pilot eHealth projects, with a lack of consideration 
for its sustainability and scalability, integration into cur-
rent practices and interoperability [1]. Often, this expan-
sion of disease-specific and small-scale innovations leads 
to the fragmentation of such tools with limited potential 
for widespread community/regional use and therefore, 
impact at scale [2]. Previous literature has reported that 
up to 40% of new programs are not sustained beyond the 
first few years of implementation, after the termination of 
the initial funding [3].

Two implementation science concepts, sustainability 
and scalability, are often assessed independently of one 
another [4]. Sustainability is defined as the degree to 
which an innovation can be consistently used after initial 
implementation efforts and can be adapted to evolving 
contexts [4]. Scalability is known as “the ability of a health 
intervention shown to be efficacious on a small scale and 
or under controlled conditions to be expanded under real 
world conditions to reach a greater proportion of the eli-
gible population, while retaining effectiveness” [5]. Inno-
vations without sustainability and scalability capacity are 
limited in their ability to achieve its outcomes, and waste 
resources and money [6]. Formalized sustainability and 
scalability plans ensure that outcomes are maximized and 
far-reaching without compromising current processes for 
sustainable deployment of eHealth tools [1].

MyDiabetesPlan is an online patient decision-aid 
designed to promote shared decision-making for diabe-
tes goal-setting in primary care by creating personalized 
plans for lifestyle components such as diet, exercise and 
medication based on personal health information (e.g., 
blood sugar, weight) [7]. MyDiabetesPlan was devel-
oped from evidence-based guidelines and was intended 
to complement diabetes care provision and facilitate 

communication between clinicians and patients [7]. 
From our feasibility and development studies, we found 
that a decision-aid such as MyDiabetesPlan can facili-
tate clinician-patient dialogue, strengthening the thera-
peutic relationship [8]. Furthermore, in our previous 
work, we conducted a 10-site randomized controlled trial 
(n = 111), which demonstrated an improvement in deci-
sional quality and chronic illness management, with the 
use of MyDiabetesPlan [9]. Despite the demonstration 
of MyDiabetesPlan’s effectiveness, we recognize that this 
tool is susceptible to the challenges of sustainability and 
scalability beyond initial implementation.

Our previous qualitative study identified factors that 
were critical to optimizing the implementation condi-
tions of MyDiabetesPlan through the use of the Nor-
malization Process Theory (NPT) [10]. NPT is an 
implementation science theory, which seeks to examine 
the various stakeholder engagements at multiple levels of 
the healthcare system, involved in the normalization of 
an eHealth tool into clinical practice [11]. The use of NPT 
helped to identify critical factors to successful implemen-
tation of MyDiabetesPlan such as stakeholder buy-in, 
integration with clinic aspects (i.e., workflow, technology, 
philosophy of care), and the political climate and trends 
[10]. However, the extent to which MyDiabetesPlan had 
addressed or accounted for these factors was unclear. 
This uncertainty highlighted a gap for the present study 
to undertake; measuring the sustainability and scalability 
potential of MyDiabetesPlan. Specifically, it is important 
to assess sustainability and scalability within the context 
of MyDiabetesPlan because it can help to: (1) ensure its 
long-term impact and avoid pilotitis, thereby optimiz-
ing appropriate resource management and allocation; (2) 
support its replication in comparable settings to mag-
nify its reach; and (3) ensure an equitable distribution of 
its benefits to the intended population (i.e., people liv-
ing with diabetes) so as to advance diabetes population 
health.

The objectives of this study were to: (1) examine the 
level of sustainability and scalability of MyDiabete-
sPlan in its current state and (2) identify factors that 
limit the optimization of sustainability and scalability of 
MyDiabetesPlan.

Methods
Study measures
This study is part of a larger research program dedi-
cated to integrating MyDiabetesPlan into primary care, 
in Toronto, Ontario, as described above. The purpose 
of this study is to evaluate the sustainability and scala-
bility potential of MyDiabetesPlan as a case study, using 
two survey-based tools, the National Health Services 
Sustainability Model (NHSSM) and the Innovation 
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Scalability Self-administered Questionnaire (ISSaQ), 
in order to identify the limiting factors that must be 
addressed to optimize implementation and scale-up 
within primary care. The NHSSM consists of a com-
prehensive and flexible framework encompassing pro-
cess (i.e., monitoring progress, adaptability, credibility 
of benefits, benefits beyond helping patients), staff 
(i.e., training and involvement, behaviors, senior lead-
ers, clinical leaders) and organizational (i.e., infrastruc-
ture and fit with goals and culture) factors [12]. The 
NHSSM was selected to address the sustainability of 
MyDiabetesPlan as it has been previously applied to 
other innovations that target an interdisciplinary care 
team setting and can permit a holistic understanding of 
a tool’s sustainability performance. The ISSaQ includes 
16 scalability criteria grouped into 5 dimensions such 
as theory, impact, coverage, setting and cost [13]. The 
ISSaQ was selected as it is specifically designed for pri-
mary care; was developed within a Canadian setting; 
can support decision-making to prioritize this tool; and 
can help identify potential barriers to scalability from 
which strategies can be developed.

Study design
A concurrent triangulation mixed methods approach 
was employed to achieve the study objectives [14]. This 
approach combines both qualitative and quantitative 
data collection and analysis to allow for us to compare 
and contrast findings to gain a comprehensive under-
standing of the phenomenon under study. In this study, 
participants completed the NHSSM and ISSaQ (quan-
titative aspect) while synchronously “thinking aloud” 
in the presence of the interviewer [15]. Subsequently, 
they answered short interview questions such as their 
general impressions of the questionnaire concepts in 
relation to MyDiabetesPlan, the questions’ relevance 
to their role, and other important aspects not consid-
ered in the questionnaires (qualitative aspects). This 
methodology was chosen as it not only permitted 
standardized input through the use of the question-
naires, but also provided participants with the oppor-
tunity to elaborate on their responses. Notably, the 
‘think aloud’ qualitative component was useful for this 
study as it allowed participants to verbalize their rea-
soning and provide context when selecting question-
naire responses, and highlight potential sustainability/
scalability factors they felt were important but were 
not incorporated into the questionnaires. This allowed 
for a robust and in-depth understanding of MyDiabe-
tesPlan’s sustainability and scalability potential. Our 
study was guided by the Good Reporting of A Mixed 

Methods Study (GRAMMS) checklist (Supplementary 
Table 1) [16].

Study population and recruitment
Participants were recruited through purposive sampling 
by reaching out to past and current MyDiabetesPlan 
research team members, and participants of previous 
studies related to MyDiabetesPlan, as described previ-
ously [7–10]. Specifically, the catchment of participants 
were from Ontario, as these stakeholders may be more 
familiar with the delivery of primary care within the 
context of Ontario’s healthcare system. Stakeholder cat-
egories of participants included implementation team 
members such as clinicians, patient partners, research 
team members, software development team members, 
Ministry of Health (MOH) representatives, and clini-
cal/organizational leaders. This sampling approach was 
undertaken as it ensured that participants had a sufficient 
background on MyDiabetesPlan to answer questions 
regarding its sustainability and scalability on the NHSSM 
and ISSaQ [17].

Data collection
Participants completed the NHSSM and ISSaQ using 
a “think-aloud” process with a member of the research 
team, which was recorded through the Zoom telecon-
ferencing platform. In this process, participants verbally 
walked through the questionnaires, and provided ration-
ales and context when selecting responses to the ques-
tionnaire items. The semi-structured interview explored 
the questionnaire items which they had disagreed with 
(i.e., aspects in which they felt that MyDiabetesPlan had 
not yet incorporated/addressed), and questionnaire items 
(i.e., sustainability and scalability concepts) that stood 
out to them within the context of MyDiabetesPlan.

Participant responses to the NHSSM questionnaire, 
which assessed stakeholder-specific factors promoting 
MyDiabetesPlan’s sustainability were measured based on 
a 5-item agreement scale (strongly agree, agree, neutral, 
disagree, strongly disagree). For each of the 10 sustain-
ability items, a specific value was assigned for the level of 
agreement (i.e. strongly agree, agree, disagree, strongly 
disagree, not applicable), which corresponded to the 
values found in the original NHSSM questionnaire [18]. 
Responses to ISSaQ were assessed on a 6-point scale 
(strongly agree, agree, neutral, disagree, under evaluation 
and not applicable). The number of responses for each 
item on the scale were calculated, and a cut-off applied 
to indicate adequate scalability, as per the original ISSaQ 
questionnaire developers [13].

The primary outcomes of interest determined the level 
of sustainability (i.e., mean aggregate sustainability score 
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of the NHSSM) and scalability (i.e., number of ISSaQ 
criteria fulfilled) attained by MyDiabetesPlan. Second-
ary outcomes of interest were the identification of the 
greatest limiting/facilitating factors affecting the sustain-
ability and scalability of MyDiabetesPlan in its current 
state. These factors were identified as the constructs that 
received the lowest/greatest scores on both the NHSSM 
and ISSaQ as perceived by participants. This would be 
used to develop actionable items for future scale-up 
plans. These outcomes were assessed quantitatively and 
qualitatively.

Data analysis
NHSSM quantitative analysis
The NHSSM model organizes sustainability into three 
categories (Process, Organization and Staff), with ques-
tions evaluating a total of 10 items among these cat-
egories. Questions elicited the participant’s level of 
agreement for whether MyDiabetesPlan had adequately 
met a particular sustainability item from the NHSSM. 
For each sustainability item, all participant’s agree-
ment responses were translated to raw scores, as per the 
original NHSSM values. Raw scores of all participants 
were averaged to generate a mean aggregate score so as 
to order the items from the most to least satisfied. This 
helped to gauge the level of sustainability that MyDiabe-
tesPlan had achieved for each questionnaire item. Simi-
larly, mean scores were calculated for each stakeholder 
group to identify any meaningful differences among the 
groups. The mean aggregate score for all participants and 
mean scores for the individual stakeholder groups were 
compared to the maximum score assigned for each item, 
using a percent difference calculation [12]. From this, we 
were able to identify the sustainability items that certain 
stakeholders felt were optimally met (i.e. 0% difference) 
and the top three limiting sustainability items (i.e. largest 
percent differences) that should be addressed.

ISSaQ quantitative analysis
The ISSaQ organizes the evaluation of scalability into 
5 dimensions (theory, impact, coverage, setting, cost) 
with a total of 16 criteria. First, we ascertained at the 
participant level, whether the criteria were adequately 
assessed, which we defined as “yes” if either strongly 
agree or agree were selected. Then, we ascertained at 
the group level whether the criteria were adequately 
assessed, which we defined as “yes” if over 50% of par-
ticipants rated it as adequately assessed. As denoted 
in the literature, scalability assessment is grouped into 
high (i.e., innovations assessed greater than or equal 
to 10 criteria), medium (i.e., innovations assessed 4–9 
criteria) and low (i.e., innovations assessed less than or 
equal to 3 criteria) [13].

Qualitative analysis
Inductive qualitative content analysis [19] was conducted 
to analyze the qualitative data. The “think-aloud” process 
[15] and the subsequent interview was audio-recorded, 
transcribed and coded by two research members (AS, 
RP). The codes were discussed during weekly team meet-
ings and consensus was reached regarding discrepant 
codes amongst team members. The coding framework 
was built in an iterative fashion based on each coding ses-
sion and applied to subsequent interviews. Codes were 
categorized into broader groups to create overarching 
categories. NVivo software (v.12) was used to store and 
organize the data.

Results
Participant characteristics
A total of 20 participants (7 clinicians, 2 software devel-
opment team members, 3 organizational/clinical leaders, 
2 ministry decision makers, 3 patients, and 3 research 
team members) completed the questionnaires and subse-
quently participated in a semi-structured interview.

Perceived sustainability of MyDiabetesPlan
The mean total sustainability score amongst all stake-
holders was calculated to be 69.4 against a total maxi-
mum score of 100.

All stakeholders with the exception of organizational 
leaders reported that the “Staff Involvement and Training 
to Sustain the Process” item was the greatest facilitating 
factor for the sustainability of MyDiabetesPlan (Fig.  1). 
Contrastingly, responses from organizational leaders 
demonstrated an average percent difference of 57%, rela-
tive to the maximum score for this NHSSM sustainabil-
ity item, suggesting that these stakeholders did not feel 
MyDiabetesPlan had yet optimized this item.

Aggregated mean stakeholder scores for the NHSSM 
identified the top three limiting factors relating to each of 
the main NHSSM domains: Process, Staff and Organiza-
tion. These limiting factors are identified as: “Adaptability 
of Improved Process” (Process construct), “Senior Leader-
ship Engagement” (Staff construct), and “Infrastructure for 
Sustainability”(Organization construct) (Fig. 1). These items 
were reported to have an average percent difference of 50%, 
45%, 41% from the maximum score, respectively (Fig. 1).

Through the interviews, the majority of the stakeholder 
groups (13 out of 20; Non-Medical Doctors [MD] clini-
cians, organizational leaders, patients, research team 
and software development team) also identified “Senior 
Leadership Engagement” and “Adaptability for Improved 
Process” as one of the prominent limiting factors to the 
sustainability of MyDiabetesPlan. However, the reason 
for this rating was different, depending on stakeholder 
groups. Non-MD clinicians highlighted the importance 
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of acquiring leadership support (i.e., senior leadership 
engagement) which they felt had not yet been fulfilled, 
therefore limiting the sustainability of MyDiabetesPlan. 
The reliance on leadership also emphasizes the relevance 
of adaptability to support organizational changes via cli-
nicians (i.e., adaptability for improved process):

“Because I’m a clinician, I need to have leadership 
support to implement something different in the 
practice [...] then we can roll it across to other clini-
cians, so other physicians or healthcare providers 
that might use the tool.” [C005, non-MD clinician]

On the one hand, patients, research team, and soft-
ware development stakeholders stated that senior 

leadership engagement for sustaining MyDiabetesPlan 
was relatively unimportant or not apparent to their 
role, which may justify their lack of agreement with 
these sustainability items (Table 1). In contrast, organ-
izational leaders felt that leadership support was 
dependent on the leader’s area of expertise, which may 
justify why they felt this item was not apparent to the 
sustainability of MyDiabetesPlan:

“If you have a leader that is non-clinical or not 
versed in diabetes care, it’s uncertain whether or not 
they’re going to push for this unless there’s a push 
from within, so the clinicians are pushing.” [L002, 
clinical leader]

Fig. 1 Aggregate score differences between mean stakeholder scores (n = 20) and maximum scores for the NHSSM for individual sustainability 
items

Table 1 Additional supporting quotes for the NHSSM limiting factors

Limiting Factor Supporting Quotes

Senior Leadership Engagement Research team participants shared:
“I’m going to say that this [senior leader support] is important but perhaps a little less important than having the staff and 
healthcare providers that are directly involved in using the tool”. [C001, research team]
Software development team participants also shared similar sentiments:
“This is not so relevant to me in particular because my role has a somewhat narrower scope […] I think that [senior leader-
ship engagement] is more from the broader perspective of use within the hospital.” [S001, software developer]

Infrastructure for Sustainability “I think in terms of infrastructure you would just need a computer, which by now most family health teams have. There are 
still some clinics that I think are still using paper so I guess that would impact the scalability of it.” [C001, MD]

“I could see it as a product that has a long-term benefit and solution to multiple stakeholders but it still needs some 
tweaking […] so just kind of adapting it into our system in the healthcare system in Canada is kind of a challenge.” [R002, 
research team]
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In line with the quantitative findings, MD clinicians, 
non-MD clinicians, the MOH and research team par-
ticipants also felt that “Infrastructure for Sustainability” 
was another one of the top three limiting sustainability 
factors that MyDiabetesPlan had not achieved. MD and 
non-MD clinicians assessed “Infrastructure for Sustain-
ability” as affecting the clinical level of the healthcare 
system. Particularly, MD clinicians identified the reliance 
on paper-based systems in some clinics as a potential 
infrastructural barrier to the sustainability of MyDiabe-
tesPlan in such settings (Table  1). However, they stated 
that the increased uptake in clinic technology use due to 
the current political climate (i.e., COVID-19 pandemic) 
can be leveraged to optimize future sustainability of 
MyDiabetesPlan:

“We do everything on computers and then with 
COVID, it’s especially more amenable to virtual 
care. So I think that’s easy to do especially in these 
times, even like sharing a screen on a Zoom call.” 
[C002, MD]

Furthermore, non-MD clinicians identified that the 
costs associated with the resources required to sustain 
MyDiabetesPlan within the clinic were not apparent, 

which may justify why they felt this item was not yet 
optimized:

“It takes me an hour of my time and then there is 
still stuff to be done after that visit so it took up an 
entire visit. I’m not sure what the cost is for visiting 
or what the cost is in terms of staffing and logistics 
in that sense. [...] It needs to be cost-effective. Oth-
erwise, it’s not going to work because at the end of 
the day money does seem to be a big factor in health-
care.” [C005, non-MD]

In contrast, the research team and MOH partici-
pants interpreted “Infrastructure for Sustainability’’ as 
addressing the provincial level of the healthcare system. 
Particularly, research team participants highlighted the 
challenge to adapting an eHealth innovation into the 
broader healthcare system (Table  1). Similarly, MOH 
participants also identified that the alignment of MyDia-
betesPlan with policy directives was dependent on the 
current government priorities:

“Is it consistent with what’s coming out from govern-
ment? Yeah, I would say so. That is important [...] 
but I mean that’s just dependent on what govern-
ment priorities are at the time.” [M001, MOH]

Fig. 2 Frequency of aggregate stakeholder agreement ratings with ISSaQ statements
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Perceived scalability of MyDiabetesPlan
ISSaQ stakeholder rating results demonstrated that 
MyDiabetesPlan met 13 out of 16 criteria, indicating its 
high potential for scale-up.

Figure  2 shows the results of the survey administra-
tions ranked from lowest to highest based on overall 
agreement (number of strongly agree and agree). Facili-
tating factors (top three factors) that participants found 
that MyDiabetesPlan had achieved were: “Acceptabil-
ity (Impact),” “Development with Theory (Theory)” and 
“Consistency with Policy Directives (Setting)”.

Quantitative findings identify two limiting factors 
to scalability as “Achievable Adoption (Coverage)” and 
“Broad Reach (Coverage).” Notably, clinicians felt that 
adequate coverage (i.e., achievable adoption and broad 
reach) were not addressed due to the issue of equity 
amongst different patient groups and implementing in a 
manner that is cognizant of such differences:

“There may need to be some more testing from an 
equitable perspective within different sociodemo-
graphics or some comments on age-related measures 
or even income quintile access to virtual tools. [...] I 
think that would be important in terms of its gener-
alizability and uptake, as well.” [C003, clinician]

There was also confusion regarding these two con-
structs with stakeholders, either not understanding the 
individual terms, the difference between the two, or the 
information not being apparent to stakeholders. This 
was observed across the software development team, 
clinicians, organizational/clinical leaders, and patient 
stakeholders (Table  2). Research team members in par-
ticular expressed that stakeholders at a more “macro” 
level would be better able to speak on these coverage 
factors:

“I feel like it might be better for someone else in a 
different role than mine, to be able to confidently 
and maybe in an unbiased way to answer that one; 
someone who deals with things at a macro level, 
because in my research position, it’s with KT [knowl-
edge translation] with the specific health innovation, 
it’s a little bit more micro, right? For example, if it 
was someone who is like a chair of Diabetes Canada 
or something, or maybe someone in the Ministry who 
actually deals with maybe multiple interventions 
and can provide a different perspective on something 
like this, I think they would support the statement a 
little bit better.” [R002, research team]

Our quantitative findings also report the “financial 
and human resources (cost construct)” as a limiting fac-
tor. This was corroborated through qualitative findings. 
Many stakeholders either disagreed with statements 
addressing the costs associated with MyDiabetesPlan or 
felt that this information was not apparent/relevant to 
them. For clinicians, both MD and non-MD, while they 
found financial and human resources related costs to be 
important, they did not find it to be relevant to their role 
(Table  2). Organizational/clinical leaders and patients 
similarly thought that financial- and personnel-related 
information were important, but this information was 
not apparent to them. Specifically for organizational/clin-
ical leaders, there was an expressed desire to have more 
data on this subject from MyDiabetesPlan in the future:

“I will stress to them they add the piece around the 
financial feasibility of that and they and the man-
power and resources required to do that.” [L003, 
Organizational/clinical leader]

However, research team members also were not 
aware of the financial cost of MyDiabetesPlan indicat-
ing that this could be an area for potential next steps for 
MyDiabetesPlan:

“I would say it’s not clear to me in terms of the finan-
cial. I think we’ve been focusing on what is necessary 
for the clinicians in terms of what they need to learn, 
how it fits into organizational primary care setting 
but in terms of the financial aspect, I don’t think 
that’s been studied.” [R003, research team]

Discussion
By applying the NHSSM and ISSaQ questionnaires to 
MyDiabetesPlan, we found it to be both sustainable and 
scalable, and were able to identify pertinent facilitating 
and limiting factors to guide MyDiabetesPlan’s future 
implementation efforts. The mean aggregate score for 

Table 2 Additional supporting quotes for ISSaQ limiting factors

Limiting Factors Supporting Quotes

Coverage: Achievable 
Adoption & Broad 
Reach

“MDP has demonstrated broad reach into real world 
settings. I do not know. I do not know—so I’m going 
to say it’s under evaluation—I just don’t know.” 
[S001, software team]
“I think not sure what the difference is between 1 and 
2 [referring to broad reach (1) and achievable adop-
tion (2)]. Yeah I would say 4, because it reads the 
same to me.” [L002, organizational/clinical leader]

Cost: Financial and 
Human Resources

“I think some of the cost effectiveness and the human 
resource and financial planning around implement-
ing a tool is a little bit, as I mentioned, outside my 
role as a clinician.” [C002, Clinician]
“Yeah, so that’s not very clear to me, so I’m just going 
to say neutral. How important do you think this item 
is to you in your role. It’s important, but as I said, I put 
neutral because it’s not very clear.” [P002, patient]
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the NHSSM was calculated to be 69.4. The majority of 
the participants (with the exception of organizational 
leaders) reported the “Staff Involvement and Training to 
Sustain the Process” item as the greatest facilitating fac-
tor to the sustainability of MyDiabetesPlan. However, the 
top limiting factors to sustainability were identified as: 
“Adaptability of Improved Process”, “Senior Leadership 
Engagement” and “Infrastructure for Sustainability’’. The 
results of ISSaQ showed that MyDiabetesPlan met 13 
out of 16 criteria, indicating its high potential for scale-
up. For the ISSaQ questionnaire, the greatest facilitating 
factors were found to be “Acceptability (impact),” “Devel-
opment with Theory (theory)” and “Consistency with 
Policy Directives (setting).” However, the greatest limiting 
factors were “Achievable Adoption (coverage)”, “Broad 
Reach (coverage)” and “Finances and Human Resources 
(cost).”

NHSSM
Preliminary evidence suggests that a mean aggregated 
score equal to or above 55 indicates that the intervention 
“offers reason for optimism” (i.e., is above the threshold 
to be considered as a potentially sustainable intervention) 
[18]. The mean aggregated score for the NHSSM was 69.4 
which is above this threshold, suggesting that MyDiabe-
tesPlan is highly sustainable. However, the identification 
of the factors limiting the sustainability of MyDiabete-
sPlan may further explicate the mean aggregate score and 
how the sustainability potential can be optimized.

Respondents identified “Senior Leadership Engage-
ment” as a limiting factor to sustainability as it was 
given a relatively low aggregate mean sustainability score 
(Fig.  1). From this, it may appear that MyDiabetesPlan 
has not sufficiently addressed this sustainability item. 
However, our interview data may explain this disconnect: 
several stakeholders felt that due to the limited scope of 
their role, their engagement was irrelevant or that lead-
ership engagement and buy-in was dependent on the 
leader’s clinical expertise. This underlines the importance 
of garnering context-specific leadership support, as it can 
enhance the sustained implementation of evidence-based 
practices [20]. It also suggests the need for stakeholders 
to gain more role clarity by providing clear guidance on 
their responsibilities, so they can better understand how 
they can contribute to the success of MyDiabetesPlan 
and feel more inclined to participate.

Several clinician participants of our study also stated 
that leadership support is critical for the buy-in and dis-
semination of MyDiabetesPlan to other clinicians. Pre-
vious studies highlighted the importance of arranging 
training for eHealth implementation in order to improve 
senior leaders’ information technological competence 

and confidence as this influences the adoption of eHealth 
innovations by other clinicians and colleagues [21]. This 
builds the capacity for these leaders to facilitate the 
change management process by providing guidance to 
other clinicians and generate enthusiasm, and can lend 
to the tool’s credibility and legitimacy, which can facili-
tate further buy-in and adoption. Training may also 
address the ostensible connection between a leader’s 
clinical expertise (or its lack thereof ) and tool buy-in as 
previously identified by several stakeholders. Therefore, 
the development of an eHealth-specific training pro-
gram for senior leaders should be the next priority for 
MyDiabetesPlan.

By improving the capacity for senior leadership engage-
ment through the identification of context-specific 
leaders and the establishment of training programs, 
MyDiabetesPlan may also be able to enhance the “Adapt-
ability of Improved Process” and “Infrastructure for Sus-
tainability” items, which were also identified as limiting 
factors by participants. The “Adaptability of Improved 
Process” item pertains to the ability for MyDiabetesPlan 
to be sustained despite internal organizational pressures 
(e.g., if specific individuals/groups left the project). By 
improving senior leadership support, more diabetes cli-
nicians would be trained in routinely employing MyDia-
betesPlan, thereby improving personal infrastructure 
and the tool’s adaptability to current organizational 
conditions and can facilitate succession and personnel 
turnover.

ISSaQ
In the original ISSaQ study, 33 implementation teams 
within primary care were requested to complete the 
questionnaire based on the innovation they had devel-
oped. They found that the most assessed criteria were 
theory, impact, cost, setting and coverage (in order of 
most to least assessed) [13]. This aligns with our find-
ings as the most assessed criteria in MyDiabetesPlan 
also included theory, impact and setting (in order from 
most to least). However, our findings differ in that while 
cost was one of the most assessed in the original ISSaQ 
study, it is one of the least assessed in MyDiabetesPlan, 
suggesting that the tool had not yet explicitly incorpo-
rated this item into consideration for implementation. 
This may be due to the nature of this project; being an 
eHealth innovation, it may have lower anticipated cost 
needs than other tangible innovations as it requires mini-
mal resources comparatively [22].

These factors are further validated by comparing our 
findings to those of an eHealth innovation that has been 
successfully scaled across different provinces: the Cham-
plain BASE eConsult service. They found 4 factors that 
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were critical to the success of spread of this innovation: 
“(1) identifying population care needs and access prob-
lems; (2) engaging stakeholders who were willing to roll 
up their sleeves and take action; (3) building on current 
strategies and policies; and (4) measuring and commu-
nicating outcomes.” [23]. Our findings show that while 
MyDiabetesPlan achieved factors 2 and 3, factors 1 and 
4 were not achieved. Thus, in comparing MyDiabetesPlan 
to another Canadian eHealth innovation that is further 
along in its scale-up journey, there are several areas for 
potential growth moving forward.

Strengths and limitations
There was a relatively small sample size of each stake-
holder group in this study, which may limit the appli-
cability of the findings to the context of primary care. 
However, the occupational diversity of the stakeholders 
that participated in the study provided a multitude of 
different perspectives to inform MyDiabetesPlan sus-
tainability and scalability assessments. These varying 
perspectives are imperative as the assessment of sustain-
ability and scalability is inherently complex and involves 
the consideration of a wide range of factors. The use 
of validated scales to address sustainability and scal-
ability also ensured that evidence-based constructs were 
acknowledged in our evaluation, which increases the 
robustness of the study.

The use of mixed methods permitted the triangulation 
of quantitative data with qualitative interview data which 
allowed the qualitative findings to further complement 
and supplement the quantitative results. This approach 
allowed for the exploration of perspectives that were not 
captured quantitatively via the two questionnaires. This 
study brought forth a new understanding to the MyDia-
betesPlan research team on the tool’s current state of 
sustainability and scalability and future steps to optimize 
these two implementation concepts. This study is also 
one of the few to concurrently employ validated sustain-
ability and scalability measures to evaluate an eHealth 
innovation. Therefore, it can be used as a representative 
case study for future researchers, to guide their process 
evaluations.

Conclusion
Healthcare settings can be dynamic and complex, often 
fraught with competing priorities, placing constraints 
on staff and resources. Staff play a key role in the adop-
tion of eHealth tools within the diabetes care setting, 
and with their buy-in, can provide valuable feedback 
on how the tool can be better integrated and identify 
opportunities for better resource allocation or opti-
mization. The limiting factors primarily pertaining to 

staff involvement and resources constraints served to 
guide the MyDiabetesPlan research team in creating 
specific actionable items for scale-up plans, which must 
be addressed so as to improve implementation condi-
tions and promote the long-term uptake of this eHealth 
tool. eHealth researchers can also use the concurrent 
approach of assessing sustainability and scalability as 
an evaluative framework. Notably, they can incorporate 
these findings within their methodology (e.g., inten-
tional inclusion of staff perspectives and understand-
ing the impact of resource constraints), study design 
(e.g., incorporating sustainability and scalability con-
cepts), intervention development (e.g., ensuring there is 
opportunity for adaptations to dynamic care contexts), 
and knowledge translation of findings.

Abbreviations
NHSSM  NHS Sustainability Model
ISSaQ  Innovation Scalability Self-administered Questionnaire
MOH  Ministry of Health
NPT  Normalization Process Theory

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 023- 09618-x.

Additional file 1:  Supplementary Table 1. Good Reporting of a Mixed 
Methods Study (GRAMMS) Checklist.

Acknowledgements
The authors would like to thank our collaborators (in alphabetical order): 
Judy Breau, Ali Ben Charif, Karen Chu, Karen Hay, Amy Hoang-Kim, Alexandra 
Sasha Jovicic, Tara Koyama, Eric Nauenberg, Richard Piche, Imran Somji, Betty 
Upward, Heather Whetstone, and Pauline Wijeyesekara.

Authors’ contributions
A.S. contributed to study conception and design, data collection and analyses, 
and manuscript writing. R.P. contributed to study conception and design, data 
collection and analyses, and manuscript writing. A.W., D.C. and C.Y. contrib-
uted to the study conception and design, data analyses and editing of the 
manuscript. C.Y. served as the primary supervisor overseeing the production 
of this project and takes responsibility for the contents of the article. A.B.C, M.K 
and F.L contributed to the study design and provided editorial support for the 
manuscript. All authors have read, revised and approved the final manuscript 
submitted for publication.

Funding
The funder for this project is the Ontario SPOR SUPPORT Unit’s EMPOWER II 
Award. The funder had no role in data collection, interpretation and reporting.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Research ethics approval was obtained from the Unity Health Research Board, 
which is under the Unity Health Network in Toronto, Ontario. Informed written 
and verbal consent was obtained from participants. All methods were carried 
out in accordance with the Declaration of Helsinki.

https://doi.org/10.1186/s12913-023-09618-x
https://doi.org/10.1186/s12913-023-09618-x


Page 10 of 10Sivakumar et al. BMC Health Services Research          (2023) 23:630 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Li Ka Shing Knowledge Institute, St. Michael’s Hospital, 30 Bond Street, 
Toronto, ON M5B 1W8, Canada. 2 VITAM - Centre de Recherche en Santé Dura-
ble, Université Laval, Quebec City, Canada. 3 Research and Innovation, North 
York General Hospital, Toronto, Canada. 4 Institute of Health Policy, Manage-
ment and Evaluation, Dalla Lana School of Public Health, University of Toronto, 
Toronto, Canada. 5 Tier 1 Canada Research Chair in Shared Decision Making 
and Knowledge Translation, Department of Family Medicine and Emergency 
Medicine, Faculty of Medicine, Laval University (Québec), Québec City G1K 
7P4, Canada. 6 Department of Medicine, Faculty of Medicine, University 
of Toronto, Toronto, Canada. 7 Division of Endocrinology & Metabolism, Depart-
ment of Medicine, St. Michael’s Hospital, Toronto, Canada. 8 Dalla Lana School 
of Public Health, University of Toronto, Toronto, Canada. 

Received: 14 November 2022   Accepted: 30 May 2023

References
 1. Tiffin N, George A, LeFevre AE. How to use relevant data for maximal 

benefit with minimal risk: digital health data governance to protect vul-
nerable populations in low-income and middle-income countries. BMJ 
Glob Health. 2019;4(2): e001395.

 2. Bhatia A, Matthan R, Khanna T, Balsari S. Regulatory Sandboxes: a cure for 
mHealth Pilotitis? J Med Internet Res. 2020;22(9):e21276.

 3. Savaya R, Spiro S, Elran-Barak R. Sustainability of social programs: a com-
parative case study analysis. Am J Eval. 2008;29(4):478–93.

 4. Moore JE, Mascarenhas A, Bain J, Straus SE. Developing a comprehensive 
definition of sustainability. Implement Sci. 2017;12(1):1–8.

 5. Milat AJ, King L, Bauman AE, Redman S. The concept of scalability: 
increasing the scale and potential adoption of health promotion inter-
ventions into policy and practice. Health Promot Int. 2013;28(3):285–98.

 6. Schell SF, Luke DA, Schooley MW, Elliott MB, Herbers SH, Mueller NB, 
Bunger AC. Public health program capacity for sustainability: a new 
framework. Implement Sci. 2013;8(1):1–9.

 7. Yu CH, Ivers NM, Stacey D, Rezmovitz J, Telner D, Thorpe K, Hall S, Settino 
M, Kaplan DM, Coons M, Sodhi S. Impact of an interprofessional shared 
decision-making and goal-setting decision aid for patients with diabetes 
on decisional conflict–study protocol for a randomized controlled trial. 
Trials. 2015;16(1):1–9.

 8. Yu CH, Ke C, Jovicic A, Hall S, Straus SE. Beyond pros and cons–devel-
oping a patient decision aid to cultivate dialog to build relationships: 
insights from a qualitative study and decision aid development. BMC 
Med Inform Decis Mak. 2019;19(1):1–2.

 9. Yu C, Choi D, Bruno BA, Thorpe KE, Straus SE, Cantarutti P, Chu K, Frydrych 
P, Hoang-Kim A, Ivers N, Kaplan D. Impact of MyDiabetesPlan, a web-
based patient decision aid on decisional conflict, diabetes distress, 
quality of life, and chronic illness care in patients with diabetes: cluster 
randomized controlled trial. J Med Internet Res. 2020;22(9): e16984.

 10. Sivakumar A, Pan RY, Choi D, Wang AH, Catherine HY. “If We Got a 
Win-Win, You Can Sell It to Everybody”: A Qualitative Study Employ-
ing Normalization Process Theory to Identify Critical Factors for 
eHealth Implementation and Scale-up in Primary Care. Can J Diabetes. 
2022;46(2):181–8.

 11. Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, Finch T, 
Kennedy A, Mair F, O’Donnell C, Ong BN. Normalisation process theory: 
a framework for developing, evaluating and implementing complex 
interventions. BMC Med. 2010;8(1):1–1.

 12. Kastner M, Sayal R, Oliver D, Straus SE, Dolovich L. Sustainability and scal-
ability of a volunteer-based primary care intervention (Health TAPESTRY): 
a mixed-methods analysis. BMC Health Serv Res. 2017;17(1):1–21.

 13. Ben Charif A, Zomahoun HTV, Massougbodji J, Khadhraoui L, Pilon MD, 
Boulanger E, et al. Assessing the scalability of innovations in primary care: 
a cross-sectional study. CMAJ Open. 2020;8(4):E613–E18.

 14. Ornstein MA. A Companion to Survey Research. A Companion to Survey 
Research. 2014.

 15. Charters E. The use of think-aloud methods in qualitative research An 
introduction to think-aloud methods. Brock Educ J. 2003;12(2):68–82.

 16. O’Cathain A, Murphy E, Nicholl J. The quality of mixed methods studies in 
health services research. J Health Serv Res Policy. 2008;13(2):92–8.

 17. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. 
Purposeful sampling for qualitative data collection and analysis in mixed 
method implementation research. Adm Policy Mental Health Mental 
Health Serv Res. 2015;42(5):533–44.

 18. Maher L, Gustafson D, Evans A. NHS Sustainability Model Institute for 
Innovation and Improvement. NHS Institute for Innovation and Improve-
ment. NHS England; 2010.

 19. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 
2008;62(1):107–15.

 20. Li SA, Jeffs L, Barwick M, Stevens B. Organizational contextual fea-
tures that influence the implementation of evidence-based practices 
across healthcare settings: a systematic integrative review. Syst Rev. 
2018;7(1):1–9.

 21. Laukka E, Huhtakangas M, Heponiemi T, Kanste O. Identifying the roles 
of healthcare leaders in HIT implementation: a scoping review of the 
quantitative and qualitative evidence. Int J Environ Res Public Health. 
2020;17(8):2865.

 22. Ekman B. Cost analysis of a digital health care model in Sweden. 
PharmacoEconomics-open. 2018;2(3):347–54.

 23. Moroz I, Archibald D, Breton M, Cote-Boileau E, Crowe L, Horsley T, 
Hyseni L, Johar G, Keely E, Burns KK, Kuziemsky C. Key factors for national 
spread and scale-up of an eConsult innovation. Health Res Policy Syst. 
2020;18(1):1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Assessing the sustainability and scalability of a diabetes eHealth innovation: a mixed-methods study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Contributions to the literature
	Introduction
	Methods
	Study measures
	Study design
	Study population and recruitment
	Data collection
	Data analysis
	NHSSM quantitative analysis
	ISSaQ quantitative analysis
	Qualitative analysis


	Results
	Participant characteristics
	Perceived sustainability of MyDiabetesPlan
	Perceived scalability of MyDiabetesPlan

	Discussion
	NHSSM
	ISSaQ
	Strengths and limitations

	Conclusion
	Anchor 27
	Acknowledgements
	References


