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Abstract 

Background  This study aimed to test the effectiveness and implementation of a complex integrated care inter-
vention for older adults. We collected both quantitative and qualitative data, which is recommended in evaluating 
complex interventions to gain a comprehensive understanding of key success factors. Often, congruence is sought 
and considered desirable when integrating the findings from both data types. However, data are not always congru-
ent, nor is it suboptimal when incongruence occurs, as we illustrate in this case study. We present the divergent find-
ings from a large community-based implementation-effectiveness hybrid type II trial, and how the struggle to recon-
cile incongruent results yielded rich insights informing the next steps for translational research on the intervention 
being tested.

Methods  Previous foundational research, including a pilot study and randomized controlled trial (RCT), showed 
promising results and supported proceeding with a multi-site pragmatic hybrid type II effectiveness-implementation 
RCT. This recent RCT was undertaken and quantitative and qualitative data were collected to inform the effectiveness 
and implementation evaluation. To synthesize the findings and guide integration of this large body of evidence, we 
developed a conceptual model which combined two existing frameworks: the Consolidated Framework for Imple-
mentation Research and Quintuple Aim. We used this model to identify the evidence and relate it to relevant imple-
mentation and intervention determinants/outcomes. We then synthesized the evidence to distall the main messages 
regarding the future of the intervention, which involved reconciling apparently discrepant findings from the quantita-
tive and qualitative approaches.

Results  The current RCT showed no statistically significant effect for participants for the primary (or secondary) 
outcomes yet the implementation evaluation consistently found perceived benefits of the intervention for patients, 
providers, and the healthcare system. Qualitative evidence was critical in understanding contextual factors potentially 
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responsible for the absence of a treatment effect (e.g., COVID-19), strategies to overcome challenges experienced 
in participant engagement and intervention delivery, and recent policy/practice setting changes which showed 
strong alignment with the intervention and supported its future implementation.

Conclusions  With the goal of the hybrid type II effectiveness and implementation study in mind, stakeholders 
encouraged proceeding with a scalability assessment to consider the evidence from the current trial within the con-
text of our prior research, the broader literature for similar interventions, and the ever-changing policy context.

Trial registration  clinicaltrials.gov NCT03664583. Registration date: September 10, 2018.

Keywords  Effectiveness-implementation trial, Hybrid type II RCT​, Pragmatic trial, Quantitative and qualitative data 
integration, Patient-oriented intervention, Older adults

Introduction
“Not everything that counts can be counted, and not 
everything that can be counted counts.” [1], p. 13).

The above quote challenges the notion that any-
thing that cannot be readily quantified is valueless. It 
has been used as a cautionary remark in many fields 
including business, sociology, physics, statistics, and 
medicine. The architect of the randomized controlled 
trial (RCT), Sir Bradford Hill, surely had this in mind 
in stating that any belief that the statistical results from 
an RCT were the only form of evidence “would mean 
not that the pendulum had swung too far, but that it 
had come right off the hook” [2], p. 108). The Medical 
Research Council (MRC) framework, which assigns a 
central role to the RCT, underscores similar concerns 
and thus recommends other research methods such as 
qualitative approaches for evaluating complex interven-
tions to explain unexpected findings and understand 
how context influences trial outcomes [3]. The emer-
gence of effectiveness-implementation hybrid designs 
is another signal that an understanding of both health-
care intervention effectiveness and implementation are 
required to more readily move evidence into practice 
[4]. Calls for increased use of implementation research 
and mixed methods approaches that combine qualita-
tive and quantitative data are also seen in the literature 
on the evaluation of integrated care interventions [5–
7], to respond to the inconsistent findings seen across 
many RCTs [8–11]. The complex and dynamic nature 
of integrated care is thought to account for the disap-
pointing findings from traditional RCTs, leading to rec-
ommendations for more multidimensional approaches 
that better capture how integrated care works and its 
implementation facilitators and barriers [7, 12], and 
to increase consideration of patient-important experi-
ences and outcomes [13, 14]. Collectively, these (and 
similar) declarations serve as a cogent reminder that 
statistical trial findings are part of a broader collabora-
tive creation that integrates the findings with clinical 
and contextual observations to inform healthcare deci-
sion-making and research uptake.

Yet, evidence hierarchies routinely place RCTs at the 
summit, with guideline developers and policymakers 
inferring “strength” in making causal claims from this 
dominant position and assigning prominence to quan-
titative RCT results in criteria used to grade interven-
tion evidence. This elevated position of RCTs has been 
referred to as an “undeserved pedestal,” with calls for 
replacing the hierarchy with “accepting—indeed embrac-
ing—a diversity of approaches” [15], p. 580). Accepting 
diverse forms of evidence, while intuitively appealing, 
is challenging to implement in hybrid trials where both 
effectiveness and implementation data are collected 
because of the lack of clarity on how to integrate and 
synthesize these different types of evidence. Sparse guid-
ance on how to merge the two types of data stem from 
a recognized gap in the mixed methods literature [16], 
and international working groups tasked with addressing 
this gap have yet to publish formal recommendations or 
guidelines [17, 18]. Even when all forms of evidence con-
verge, “acceptance of the significance of context—that 
different people in different circumstances will tend to 
do things differently” implies that the evidence is relative 
and complicates efforts to render solid claims regarding 
effect, causality, and generalizability [19], p. 517). This 
challenge is further amplified when faced with divergent 
findings, which occurs in the majority of mixed methods 
research [20]. The extent of divergent findings in RCTs 
that employ mixed methods to evaluate complex inter-
ventions (including integrated care interventions) is dif-
ficult to estimate as it is rarely reported. This is likely due 
to the discrepancies being masked by the dominant post-
positivist methods used in RCTs [21] and the tendency 
to analyze and publish quantitative and qualitative results 
separately with minimal effort at integrating the two [22].

This paper presents a case example of divergent find-
ings from a large community-based implementation-
effectiveness trial, the dilemma that these findings 
present, and how efforts to understand incongruent 
results yield rich insights that can inform the next steps 
for translational research. Alas, the dilemma we faced 
was this: an effectiveness and implementation study 



Page 3 of 32Fisher et al. Trials          (2025) 26:154 	

showed no statistically significant effect for participants 
for the primary (or secondary) outcomes despite previ-
ously demonstrated trial evidence of effectiveness, and 
yet the implementation evaluation consistently found 
perceived benefits of the intervention for patients, pro-
viders, and the healthcare system.

The community-based RCT discussed in this paper was 
part of a program of research with three phases:

•	 Phase 1: population-based study using administra-
tive data to compare high system users with general 
members of the target population (older adults with 
diabetes) on key socio-demographic, health status, 
and health service use characteristics;

•	 Phase 2: a multi-site implementation-effectiveness 
type II hybrid RCT [4] evaluating a self-management 
intervention for older adults with diabetes and at 
least one other chronic condition,and

•	 Phase 3: a scalability assessment of the intervention 
[23].

This paper is one of a series of publications resulting 
from the program of research. A separate manuscript has 
been submitted for publication pertaining to the results 
from the Phase 2 effectiveness evaluation [24], and the 
paper describing the results from the Phase 3 scalability 
assessment has been published [25]. A qualitative study 
exploring the experiences and perceived impacts of the 
intervention by older adults has also been published [26]. 
This paper provides a detailed discussion of the imple-
mentation evaluation findings from the clinical trial and 
their interpretation within the context of broader trial 
findings, which include the results from the effectiveness 
evaluation (briefly summarized in this paper). The case 
example presented in this paper is intended to illustrate 
an approach for combining and reconciling discrepant 
results, yielding a sum that is greater than the individual 
parts and helping to clarify critical next steps in the pro-
gram of research. Rather than use findings as rationale 
for discrediting the results of either quantitative or quali-
tative analyses, we attempted to understand the circum-
stances under which such discrepancy (or discrepancies) 
could arise and then consider the implications of this for 
future research.

Methods
Foundational studies
The intervention, known as the Aging, Community and 
Health Research Unit – Community Partnership Pro-
gram (hereinafter CPP), was originally developed based 
on best practice guidelines for diabetes and empirical 
evidence of diabetes care for older adults and was co-
designed with older adults with diabetes, their caregivers, 

and community service providers. It was theoretically 
informed using Bandura’s Social Cognitive Theory [27], 
which recognizes the central role of self-efficacy in 
behavior. Program components were designed to capture 
core constructs in Bandura’s model (e.g., key sources of 
self-efficacy, such as social modeling and mastery) and 
reinforced via group sessions and home visits. The inter-
vention was also grounded in the principles of integrated 
care, where person-centered, holistic care is emphasized 
and addressed by an interprofessional team of health and 
social service providers.

A feasibility study was conducted to examine the fea-
sibility and preliminary effects of the CPP in real-world 
clinical practice. The results showed that it was feasible 
to deliver, acceptable to participants and providers, and 
with some adaptations to the intervention and study 
methods it could proceed to testing in a large-scale clini-
cal trial [28]. A RCT was then conducted at four sites in 
two Canadian provinces (Ontario and Alberta, Canada). 
In the Ontario sites, the intervention resulted in greater 
improvements in quality of life and self-management 
and reduced depressive symptoms compared to usual 
diabetes care [29]. In the Alberta sites, there was no dif-
ference in outcomes between the intervention and usual 
care groups,however, usual care was changing during 
the study and becoming similar to the intervention, thus 
diluting the treatment effect [30]. Collectively, the find-
ings from these prior studies were promising, thus fur-
ther study of the CPP in diverse settings was warranted 
resulting in the current trial.

Current trial
The RCT reported in this paper was conducted to evalu-
ate the implementation and effectiveness of the CPP in 
more diverse populations and settings (e.g., higher needs, 
different ethnic groups, rural), and to inform scale-up 
efforts. The study design, intervention and trial evalua-
tion are described briefly here having been reported in 
detail previously [31].

The study was a parallel, 2-arm, patient-level rand-
omized hybrid type II implementation-effectiveness 
study [32]. This design was chosen to ensure equal atten-
tion was given to both effectiveness and implementa-
tion outcomes, and pragmatic features were emphasized 
in the design using the PRECIS-II tool [33] to facilitate 
translation of the findings into practice. Six diabetes care/
education sites were selected, two from each of three 
Canadian provinces (Ontario, Quebec, PEI). The target 
sample size was n = 264 (44 participants per site) and the 
inclusion criteria were: community-dwelling older adults 
65 years of age, diagnosed with type 1 or type 2 diabetes 
and at least one other chronic condition. Caregivers ≥ 18 
years of age were also invited to participate in the study 
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together with the older adult. Participants randomized 
to the intervention group were offered the 6-month CPP 
in addition to usual healthcare services. The CPP was 
delivered by an interprofessional team of providers in 
each site including registered nurses (RNs), registered 
dietitians (RDs)/Nutritionists, and a Program Coordina-
tor (PC) from a community partner organization (e.g., a 
kinesiologist or exercise specialist). The core components 
of the CPP included up to three in-home/virtual visits 
by the RN and/or RD/Nutritionist; up to six monthly 
in-person/virtual group wellness sessions; monthly case 
conferences where the intervention team discussed and 
evaluated the participant’s plan of care; and ongoing 
RN-led care coordination/system navigation to support 
clients to access other health care professionals and com-
munity services in alignment with their needs and goals. 
The intervention differed from usual care in many ways; 
key differences included an emphasis on interprofes-
sional team-based care and self-management of multiple 
chronic conditions, development of unique insights into 
participant needs through in-home visits, and inclusion 
of social determinants of health in developing participant 
care plans. Strategies used to implement and monitor 
delivery of the CPP at each site included provider train-
ing, outreach meetings between researchers and the 
intervention team to discuss progress and address chal-
lenges, and an audit and feedback strategy to validated 
the delivery of the intervention components and assess 
fidelity. Online resources and virtual methods were used 
in this RCT unlike in prior trials; these were needed to 
address the challenges related to the COVID pandemic 
and are described in detail in the published protocol [31].

Additional file 1 shows the governance structures used 
in the RCT and highlights the roles of two groups that 
were critical sources for the qualitative evidence included 
in this paper: the Steering Committee and Community 
Advisory Boards (CABs). The CABs met regularly to pro-
vide information on community resources and gaps to 
inform local intervention adaptations and develop key 
messages to be shared with their networks. The Steer-
ing Committee met biannually and guided research 
directions, intervention adaptations to enable integra-
tion within primary and community-based settings, and 
development of knowledge translation products.

Outcomes and associated measures/tools, data collec-
tion timepoints, and analytical methods used to evaluate 
effectiveness and implementation are provided Tables  1 
and 2 of the protocol paper [31], thus briefly summarized 
here. Data were collected at baseline and 6 months, and 
analysis of covariance (ANCOVA) was used to evaluate 
effectiveness for group differences in the change from 
baseline for the following participant outcomes: men-
tal functioning (primary), physical functioning, diabetes 

self-care, depressive symptoms, anxiety, social support, 
physical activity, activities of daily living, and eating/
nutrition risk. Health and social service use and associ-
ated costs were analyzed using non-parametric methods 
(e.g., Mann–Whitney for costs, relative risk, and risk dif-
ference for acute care service use). The key provider out‑
come was interprofessional team functioning, measured 
at 3  months and 6  months for providers delivering the 
intervention, and analyzed using descriptive and infer-
ential statistics. CFIR was used to guide development of 
interview/focus group guides, data coding, and directed 
content analysis to evaluate enablers and challenges to 
intervention implementation. Quantitative and quali-
tative methods were also used to assess specific imple-
mentation outcomes (adoption, acceptability, feasibility, 
fidelity).

Qualitative evidence sources from current trial
Data sources for the qualitative evidence were described 
in the protocol paper. The volumes of each data source 
that informed the evaluation in this paper include pro-
vider focus groups (n = 11), manager interviews (n = 8), 
Community Advisory Board (CAB) meetings (n = 9) and 
meeting minutes (n = 11), patient interviews (n = 11), 
research team meeting minutes (n = 55), and Steering 
Committee meeting minutes (n = 6). Directed content 
analysis [34] was conducted on all of these data sources, 
informed by the CFIR [35, 36]. Focus group, interview, 
and meeting data were audio-recorded and transcribed 
by a professional transcriptionist. Transcripts and meet-
ing minutes were uploaded to NVivo V. 12 to facilitate the 
analysis process. Two researchers conducted line-by-line 
coding of the data, assigning a short-phrase to each sec-
tion of relevant content. These codes were then grouped 
into similar topic areas and further collapsed into single 
topics by one researcher. Finally, these topic areas were 
organized by the constructs within the CFIR domains 
and themes by domains were generated. Data that was 
not aligned with the CFIR domains were related to the 
potential scalability of the intervention. Two researchers 
reviewed the topic groupings and made adjustments by 
consensus. The resultant themes were reviewed by the 
research team and finalized.

Conceptual framework guiding evaluation 
of implementation and intervention outcomes
Two frameworks were combined to guide the imple-
mentation evaluation and integrate these findings into 
an assessment of key outcomes aligned with the aim of 
the research program: the Consolidated Framework for 
Implementation Research (CFIR) [35] and the Quintu-
ple Aim framework [37, 38]. CFIR was used to catego-
rize and present the evidence relating to determinants 
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of implementation, and Quintuple Aim was used to con-
sider both the effectiveness- and implementation-related 
evidence in relation to the key outcomes of interest in 
interventions like the CPP (i.e., improving the quality 
of health care). The CPP has the potential to transform 
healthcare and thereby improve the quality of healthcare 
in a number of ways, with its emphasis on interprofes-
sional, collaboration (increasingly recognized as critical 
yet often missing in usual care), holistic care that prior-
itizes and integrates health and social care sectors (not 
simply narrowly defined clinical measures), and self-
management of multimorbidity (rather than siloed and 
sometimes conflicting management of individual condi-
tions experienced concurrently).

Figure 1 provides an overview of the broad categories 
of evidence that we present below, categorized as imple-
mentation and/or intervention determinants and out-
comes. Our conceptual framework was informed by the 
recent work of Damschroder and colleagues [36], which 
clarified their view of the CFIR determinant frame-
work and its relationship with intervention outcomes 
(re-labelled as innovation outcomes in their Adden-
dum), specifically: CFIR determinants inform anteced-
ent assessments (i.e., acceptability, appropriateness, 

feasibility, implementation climate, and readiness), and 
these, in turn, inform key implementation outcomes 
(adoption/adoptability, implementation/implementabil-
ity, sustainment/sustainability), which are distinct from 
intervention outcomes (but related in ways yet to be fully 
understood). We adapted Fig.  1 of the CFIR Outcomes 
Addendum diagram [36] to refer to the CFIR determi-
nants we captured, the implementation outcomes, and 
the intervention outcomes of interest in our study. We 
retained four of the five main CFIR domains (Interven-
tion, Outer Setting, Inner Setting, Process), and added 
a fifth domain for perceived impacts (patients, provid-
ers, system), which we thought fit best under interven-
tion determinants. We avoid the ongoing debate on how 
to classify CFIR constructs (e.g., determinants versus 
outcomes) by assuming the classifications presented by 
Damschroder & colleagues (i.e., CFIR determinants and 
assessments inform key implementation outcomes), 
which in turn shape the ultimate success of the interven-
tion (achievement of intervention outcomes). We also 
note that the connections between CFIR constructs, 
related implementation strategies and implementation 
outcomes are unclear, as are the links between imple-
mentation outcomes and intervention outcomes [39]. 

Fig. 1  Conceptual Model for the Evaluation of the ACHRU-CPP Hybrid Type II (EffectivenessImplementation) RCT (adapted from [36])
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These uncertainties mean cause-effect linkages cannot be 
clearly identified,thus we do not attempt this but instead 
focus on the higher-order goal of synthesizing/recon-
ciling the collective evidence to inform next steps in a 
research program and translation of the findings.

Results
Conceptual model domain: implementation determinants
The evidence regarding implementation determinants is 
briefly summarized below using CFIR domains and con-
structs, with the supporting details (i.e., themes, data 
source volumes, sample quotes) provided in Tables 1, 2, 
and 3, respectively (located at end of the manuscript).

Intervention (Table 1)

Aim  Commonly reported aims understood by provid-
ers and managers (all 3 provinces) were to improve care 
for older adults with diabetes, test the intervention in 
diverse communities (particularly those experiencing 
health inequities), and assess an integrated care interven-
tion. The majority of providers and managers understood 
the study’s aim, with the exception of a few that were 
mainly from province 2.

Source  Many providers, managers, CAB members, and 
a few patients (all sites) understood that the intervention 
was building on a previous study conducted by McMaster 
University. Some further explained that the intervention 
was an extension of previous research, done specifically 
to test for its scale-up potential and transferability to 
other communities with known patient needs.

Differences from usual care  Providers, managers, CAB 
members, and patients (all 3 provinces) identified home 
visits, group sessions, and integrated care as key elements 
that were not a part of usual care during the time of the 
study. A few participants (mainly province 2) felt usual 
care did not differ significantly from the intervention.

Relative advantage (for patients, providers, system)  Patients

Group sessions were seen by patients and providers 
(all sites) as improving social connections and educa-
tion. Providers (most sites, all provinces) felt that the 
home visits improved access to services and provided an 
opportunity for socialization. Many providers (provinces 
1 and 3) felt that the intervention’s holistic approach was 
beneficial because it considered a broader set of health 
and social determinants and patient goals/preferences 
in care planning. Some CAB members and providers 
(province 1) noted that system navigation was a benefit 

as it supports patients’ self-management via connections/
access to community health and social services.

 Providers

Many providers, managers, CAB members, and patients 
(all 3 provinces) viewed the home visits as beneficial as 
they allowed providers to conduct a more comprehen-
sive assessment than would occur in the clinic, including 
increasing their understanding of the patients’ context.

System

A few providers and managers (provinces 1 and 2) 
noted that the intervention facilitated intersectoral rela-
tionships across acute, primary, and community care. A 
few CAB members and providers (mainly province 3) felt 
that the intervention could reduce acute care costs via 
improved self-management and education.

Adaptations  A few managers and providers (provinces 
1 and 2) noted that no adaptations were needed; however, 
some adaptations were made (allowable as part of tailor-
ing intervention to site and context) including COVID-
related changes (e.g., pivot to virtual); provider availabil-
ity or site proximity (e.g., one provider team for 2 sites, 
switching providers for continuity of care); increased 
funds for sites due to underestimated costs (e.g., healthier 
meals, longer home visits); site-specific needs (e.g., top-
ics tailored, case conferences combined for 2 sites); and 
using additional assessments (e.g., those used in usual 
care). The most potentially impactful adaptations were 
those made in response to COVID, at the sites that could 
continue to offer the intervention (2 sites dropped out 
due to provider re-deployment and insufficient health 
human resources to continue the RCT, as a result). The 
adaptations made to the intervention at continuing sites 
are detailed in previously published work [31], and briefly 
highlighted here to illustrate their extensive impact on 
the intervention. Additional File 2 provides the timeline 
for the trial within the context of COVID. It shows the 
time span for the trial (4 years: 2019–2022) and the dif-
ferential impact of COVID at each site (e.g., interven-
tion delays/disruptions, format changes) depending on 
the stage sites were at when the lockdown occurred. The 
switch to virtual delivery was done for all sites where 
the trial was underway (and could continue) or about 
to begin when the pandemic lockdown began (March 
2020); intervention changes and COVID-related changes 
beyond the intervention (e.g., availability/access to com-
munity services) impacted the following intervention 
components: (1) some assessments that could not be 
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delivered virtually were eliminated from the home visits 
(potentially impacting the care plans); (2) group wellness 
sessions were reduced from 2 to 1  h (to reduce online 
fatigue) and meals were eliminated. While internet/wifi 
and tablets were provided to all participants that needed 
these, not all participants/providers were comfortable 
with technology and other potential pros/cons were 
introduced (e.g., improved access, reduced opportunity 
for socialization, meals no longer provided); (3) virtual 
monthly case conferences enabled continued contacts 
among providers but also changed the dynamics of team 
collaboration; and (4) many community-based services 
were paused/eliminated, which limited our ability to 
assist participants in connecting to supportive services 
and meant overall per person health and social service 
use (and costs) decreased.

Complexity

Some CAB members (provinces 1 and 3) thought the 
program was complex mainly due to features of the 
healthcare systems/settings (e.g., professional silos where 
collaboration is rare). Regarding the program itself, CAB 
members (mainly province 1) viewed the program as 
straightforward and easy to implement.

Inner setting (Table 2)

Readiness  Many managers and providers viewed senior 
leadership as supportive, in terms of allowing providers 
time and autonomy to schedule and deliver the inter-
vention components. The university research team was 
cited as supportive and responsive in resolving imple-
mentation challenges. Providers (all 3 provinces) indi-
cated that the training was comprehensive, relevant (as 
it was tailored to the unique needs/characteristics of the 
settings), and enjoyable, including the refresher training 
offered (e.g., to address covid-related impacts) and online 
training resources (e.g., Moodle website). Barriers were 
mainly related to coordination challenges (e.g., booking 
rooms for group sessions) and insufficient resources for 
certain components (e.g., exercise equipment, printing, 
central office space).

Climate  Many managers and providers (all 3 provinces) 
noted how the intervention aligns with current programs 
(e.g., interprofessional primary care programs, bundled 
care provision, diabetes and chronic disease manage-
ment programs, exercise programs, smoking cessation 
classes). They also indicated that the intervention was 
seen as a priority, as it was addressing key needs in older 
adults pertaining to socialization, physical activity, and 

chronic conditions self-management. Only a few provid-
ers felt that program was not a priority because they were 
already providing similar services, had a different man-
date (e.g., community partner with housing mandate), or 
based care planning solely on biophysical measures such 
as HbA1c/blood pressure/cholesterol rather than other 
social determinants of health.

Networks and communications  Providers indicated 
that past relationships and proximity of providers to one 
another facilitated communication among the interven-
tion team. Providers (provinces 1 and 2) reported spe-
cific challenges in communicating with primary care 
(3rd province had no challenges as clinician from pri-
mary care was engaged with research); many providers 
reported that they sent mental health/medication alerts 
to family physicians but did receive any response to know 
whether the issues were being addressed.

Outer setting (Table 2)

Patient needs and resources  The most common patient 
health issues cited were managing diabetes (e.g., insulin 
management, foot care), co-morbidities (e.g., arthritis, 
cardiovascular, dementia), mental health (e.g., challenges 
navigating system, few mental health services), and social 
isolation (not just during COVID). The intervention was 
generally viewed by patients as addressing these issues 
through increasing their self-management (e.g., lay lan-
guage explanations of self-care activities and their impor-
tance), socialization, service access, and system navigation. 
However, it was challenging to address these needs/issues 
due to COVID, which resulted in limited opportunities to 
socialize, exercise in group/community settings, and access 
community resources. It was noted that some intervention 
group participants continued to face financial challenges 
and barriers to accessing relevant/desired services (e.g., 
exercise classes targeting seniors, availability or affordabil-
ity of recommended foods identified in wellness sessions).

Cosmopolitanism  Some providers (all 3 provinces) 
indicated that they did not use resources external to the 
intervention, yet others reached out to specific resources 
(e.g., Provincial Diabetes Coordinator, Health Authority, 
physicians) for advice on mental health and home care. A 
few providers (provinces 1 and 3) noted challenges con‑
necting with other providers (e.g., OT/PT, social work, 
primary care physicians).

External policy and incentives  A few CAB members 
and a manager (province 1) viewed the intervention as 



Page 15 of 32Fisher et al. Trials          (2025) 26:154 	

closely aligned with emerging provincial models, particu-
larly those of Ontario Health Teams focusing on inte-
grated care for older adults, diabetes or chronic con-
ditions, and the provincial government’s emphasis on 
self-management.

Process (Table 3)

Engaging  Opinion leaders (e.g., senior leadership at 
the sites and/or regional level, provincial health policy, 
and decision-makers) were unaware of the program, 
and/a few managers from each province noted they were 
unsure about what opinion leaders were saying about it. 
In contrast, a few managers and providers (all provinces) 
noted champions among those directly involved with 
program implementation (e.g., interventionists, site man-
agers, research team).

Executing (Components‑Delivered; Not Delivered—Not 
Needed; Not Delivered—Desired)  Many providers (all 3 
provinces) cited the following components as received by 
patients: home/phone/web-based visits, health literacy, 
group sessions, self-management support, system navi-
gation, managing multiple chronic conditions (includ-
ing referrals), and interdisciplinary care. A significant 
number of patients did not receive all components for 
various reasons (e.g., lack of need and/or interest) yet 
other patients expressed a need for better care coordina-
tion and more information on specific topics compared 
to what was received from the intervention team (e.g., 
housing, medications, exercise, mental health supports, 
COVID constraints limiting access to materials/services).

Executing (Components Delivered–Enablers/Barri‑
ers)  Group sessions

Many patients valued the lunches, education, diet/
exercise experience, and the relationships they built with 
peers and providers. Some even wanted more or longer 
sessions. Some providers noted a benefit in getting to 
know participants at the group sessions before the home 
visits; benefits included establishing a trusted relation-
ship with participants and gaining insight into relevant 
needs and services. However, low participant attendance 
was cited by many providers (all 3 provinces) and this 
resulted in major challenges in coordinating the sessions 
(e.g., a minimum number of participants is needed for 
group sessions to be economical and facilitate meaning-
ful socialization) and assessing participants. Participants 
attributed the low attendance to a dislike of a group for-
mat, personality clashes, virtual delivery; preference for 
more tailored/individual approaches; and transportation 

challenges. Providers (all sites) also found it challenging 
to source quality, diabetic-friendly meals for the group 
program, and exercise-appropriate space for in-person 
delivery.

Home visits

Most patients embraced home visits and welcomed 
providers into their homes, expressing a preference for 
in-person versus phone/virtual visits. Many provid-
ers (all provinces) thought home visits improved access 
to care and provided deeper insights into how patients 
live. Implementation barriers cited by some providers 
(all provinces) included the burden of scheduling/con-
ducting home visits, limitations of phone assessments 
(e.g., absence of visual observation/verification), personal 
safety concerns, technology-challenges with virtual deliv-
ery, and challenges completing program documents (e.g., 
time required).

Care conferences

Many providers (all provinces) viewed the care con-
ferences as valuable, citing the benefits of a team-based 
approach to enacting care plans. A few providers found 
it challenging to rush to care conferences from their care 
delivery roles; scheduling these to directly follow group 
sessions was done at some sites to address this issue.

System navigation

A few providers (provinces 1 and 3) indicated chal-
lenges with finding community services to address 
patient-identified needs, challenges in accessing sites/
services, during COVID, and the learning curve needed 
to acquire knowledge about community resources, yet 
they also agreed that this component seemed to be valu-
able to many participants.

Executing (Program Delivery–Enablers/Barriers)  Some 
patients and providers (all provinces) noted that strong 
team collaboration enabled successful program deliv-
ery, which was related to maintaining a consistent pro-
vider team to support relationship-building; pre-existing 
relationships among providers were also enablers. A few 
patients (all provinces) noted that providers were acces-
sible to reach and were encouraged to contact them. 
Strong administrative support was also recognized as key 
to program delivery by some managers and providers (all 
provinces); reference was made to both timely research 
team support and dedicated efforts by some providers to 
issue reminders of follow-up visits and group sessions. 
Virtual delivery was seen as both an enabler and barrier; 
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it improved access to services for some (e.g., those with 
transportation challenges, preferring home comfort, 
seeking technology skills), yet reduced access for others 
(e.g., those without internet, computers, or technology 
skills).

Hearing/language challenges with in-person sessions, 
exacerbated by the pivot to virtual care (e.g., masking 
made it more difficult to hear/understand), were also 
noted by some patients and providers (provinces 1 and 
3). Some providers and CAB members (all provinces) 
also noted problems accessing patient medical records, 
which would have helped to obtain accurate additional 
health assessment data and/or develop care plans. Across 
all provinces, some providers, patients, and CAB mem-
bers (all provinces) expressed concern about being una‑
ble to continue care for patients that still needed help due 
to program limitations (e.g., maximum number of vis-
its, 6-month program duration). A few challenges were 
encountered in securing/maintaining team providers 
(e.g., staffing turnovers).

Implication: implementation outcomes
We begin by briefly assessing the antecedent constructs 
and impact on the key implementation outcomes. Data 
on actual adoption and implementation at the RCT sites 
is cited, as well as assessment of anticipated implementa-
tion outcomes based on qualitative feedback (e.g., imple-
mentation enablers, barriers).

Acceptability  This construct captures the extent to 
which patients and providers like the program, approve 
of it, and have no serious objections to it [40]. The quali‑
tative evidence summarized above offers evidence of 
acceptability. Most patients and providers indicated that 
they liked the program, with both groups seeing it as able 
to increase health literacy, self-management of diabetes 
and co-morbidities, access to services, and social oppor-
tunities. The program’s appeal and benefit to older adults 
was often cited, a group prone to social isolation and ser-
vice access barriers. The appeal of the program was evi-
dent from the disappointment some patients expressed 
when the program ended or when group sessions were 
cancelled (e.g., because of the pandemic). Even patients 
who did not need the program’s services did not object 
to it, as they saw the value for others who may need and 
benefit from it. There is also quantitative evidence from 
dose statistics to suggest patients found the program 
acceptable. For home visits, the proportion receiving at 
least 1 visit over 6 months was high, ranging from 86 to 
89% across sites. The mean number of home visits was 2.2 
(offered 3) for the sites in provinces 1 and 3, and 1.3 for 
the sites in province 2 (where the intervention terminated 

due to COVID). In-person versus virtual (phone/video) 
attendance varied depending on how far along the study 
was when the COVID lockdown occurred: in province 
1, at site 1 the study was almost complete thus most 
patients (77%) received in-person visits, whereas site 
2 was just beginning the study thus almost all patients 
(95%) received virtual. In the first cohort in province 3, 
the study was almost complete at both sites thus most 
patients (86%) received in-person home visits, and in the 
second cohort, the study started after COVID thus all 
participants received virtual home visits. For group ses‑
sions, the mean number of group sessions ranged from a 
high of 2.53 (maximum of 6) for province 1 to a low of 
0.61 in province 2 (intervention terminated at both sites). 
As with home visits, in-person/virtual varied—e.g., in 
province 1, the majority of site 1 patients (73%) attended 
in-person sessions whereas the majority at site 2 (90%) 
attended virtual assessments; in province 2, most patients 
in the first cohort (68%) attended in-person sessions, 
whereas the majority of cohort 2 (73%) attended virtual 
sessions. Important barriers that need to be addressed to 
facilitate acceptability include ensuring service continuity 
(e.g., during pandemics, poor weather) and tailoring ser-
vices (e.g., virtual sessions, individualized services).

Appropriateness  This construct captures the extent 
to which the program is viewed by patients and provid-
ers as suitable, applicable, and relevant [40]. The over-
all feedback from many providers was that the program 
was applicable and relevant for most patients. Group 
sessions and home visits provided valuable knowledge/
insights, access to integrated care, and social opportuni-
ties for patients. The team approach to developing care 
plans was seen as efficient in meeting patient needs. It 
was also clear that group sessions and home visits were 
not suitable for all patients, thus it is important to allow 
for program tailoring to meet individual needs/prefer-
ences. At some sites, there were existing organizations 
which already offered similar services or focused on clini-
cal outcomes in care planning (not social determinants), 
thus the program may not be necessary/suitable at these 
sites as the intervention may not offer a relative advan-
tage compared to existing services.

Feasibility  This construct captures the extent to which 
the program is viewed by providers as doable, workable, 
and easy to use/deliver [40]. While the intervention itself 
was not viewed as complex, providers cited resource 
constraints, difficulties scheduling group sessions due to 
poor attendance or facility constraints, documentation 
burden, and poor communication (particularly with pri-
mary care). Addressing these barriers will likely require 
a multifaceted approach, e.g., additional funding (if 
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possible), tailoring services (virtual options, alternatives 
to in-home visits/group sessions), engagement efforts to 
improve primary care relations, and securing partners 
with an aligned mandate and existing infrastructure. 
Many of these issues are beyond the control of any single 
study and aligned with the concept of integrated care.

Fidelity  The CFIR Process-Executing construct pro-
vides evidence of the delivery of core components of the 
intervention. Many data sources (see Table  3), as well 
as home visit and group session records maintained by 
providers, captured the delivery of three core interven-
tion components: home visits, group sessions, and sys-
tem navigation. Monthly outreach meetings involving 
the research and intervention team and records kept by 
the provider team showed that care conferences (a core 
component) were held monthly while the intervention 
ran at each site; each intervention patient was discussed 
at six care conferences. Patient and provider qualitative 
interviews describe the core components many times, 
providing further evidence that they were delivered by 
the providers. Fidelity concerns arose at two sites (inter-
vention terminated due to COVID), where challenges in 
securing a suitable and accessible community site for the 
group wellness sessions resulted in poor attendance by 
participants. Concerns also arose in the second cohort 
at site 3, where the dietitian conducted the majority of 
home visits due to the limited availability of the RN. To 
address these concerns in future implementation efforts, 
more time upfront is likely required to ensure access to a 
suitable community site for group wellness sessions and 
secure commitment from providers to ensure providers 
have sufficient time available to prioritize intervention 
delivery (recommended even though sites were given 
funds to allow providers to have dedicated time to deliver 
the intervention).

Readiness and climate  Synthesis of the feedback sug-
gests that the intervention is ready to implement. Ena-
blers include strong senior management support, strong 
provider team collaboration, and that all providers 
receive the training program (including access to online 
tools). Senior management support was present for the 
sites in the RCT, and opinion leaders beyond this level 
such as policy and decision makers at the provincial level 
were engaged in knowledge mobilization efforts towards 
the end of the trial. Ongoing involvement of representa-
tives at the practice setting and policy level was seen as 
critical for future implementation, thus continued and 
broader promotion of the program is needed to secure 
and sustain higher-level support. At a program delivery 
level, provider team collaboration can be enabled and 
reinforced by selecting a provider group with pre-existing 

relationships, all team members attending the training 
program, and collaborative delivery of the intervention 
elements (e.g., group sessions, care conferences). Book-
ing challenges and additional resource needs can be 
addressed by implementing the program in sites/loca-
tions where policies/initiatives/mandates are already 
aligned, tailoring (e.g., focus on those that prefer group 
format, virtual option), and collaborating with partners 
having existing infrastructure.

Main implementation outcomes  The program was 
adopted and implemented at all study sites (though 
implementation was terminated in province 2 due to 
COVID), with supporting evidence including the dose 
statistics (home visits, group sessions), CFIR Process-
Executing data, and many project documents (e.g., 
provider records). Dose statistics in general show high 
uptake, although group sessions may not suit all patients 
and virtual options are likely needed to address mobility/
transportation barriers that limit in-person attendance. 
Looking at the program’s future potential, it appears to 
be adoptable and implementable if: focuses on patients 
with greater need for the program’s resources, tailored 
to holistically meet the individual needs of patients, sup-
ported by an intervention team comprised of appropriate 
partners (e.g., aligned mandates, infrastructure to lever-
age), sustained by efforts to engage senior leaders and 
primary care, and backed by efforts to collect data to con-
tinue building the evidence base. Sustainability should 
follow from the collection and sharing of continued evi-
dence that supports the program, with such evidence 
potentially suggesting priorities in terms of beginning 
implementation at specific sites or with particular patient 
subgroups.

Conceptual model domain: intervention determinants 
(Table 4)
We present the data on the intervention determinants in 
a joint table that connects the key quantitative (QUAN) 
and qualitative (QUAL) evidence to each of the Quintu-
ple Aims; below is a synopsis with more details provided 
in Table 4 (located at end of manuscript).

Patient experience

QUAN  One aspect of patient experience, shared 
decision-making with providers, was captured by the 
(3-item) CollaboRATE tool [41]. No group differences 
(between intervention and control) were found in the 
change in CollaboRATE total score, with a least mean 
square (LSM) difference (95% CI) of − 0.66 (− 2.20, 0.87), 
p-value = 0.39. Non-significance remained throughout 



Page 18 of 32Fisher et al. Trials          (2025) 26:154 

Ta
bl

e 
4 

Co
nc

ep
tu

al
 fr

am
ew

or
k 

do
m

ai
n:

 in
te

rv
en

tio
n 

ou
tc

om
es

 (J
O

IN
T 

TA
BL

E)

Q
ui

nt
up

le
 o

ut
co

m
e

Th
em

e
Q

ua
nt

ita
tiv

e 
re

su
lts

Q
ua

lit
at

iv
e 

re
su

lts
, c

on
st

ru
ct

, t
he

m
e 

(#
 s

ou
rc

es
, #

 q
uo

te
s)

, s
am

pl
e 

qu
ot

es
 

(if
 a

va
ila

bl
e)

Pa
tie

nt
 e

xp
er

ie
nc

e
N

o 
Tr

ea
tm

en
t E

ffe
ct

 (P
at

ie
nt

 E
xp

er
ie

nc
e)

A
N

CO
VA

 R
es

ul
ts

—
[M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

CO
LL

A
BO

RA
TE

:
 −

 0
.6

6 
(−

 2
.2

0,
 0

.8
7)

, p
 =

 0
.3

9
CF

IR
 B

.H
.1

.2
—

Pe
rc

ei
ve

d 
Im

pa
ct

s o
n 

Pa
tie

nt
s, 

N
eg

at
iv

e 
Im

pa
ct

s-
Pa

tie
nt

 E
xp

er
ie

nc
e:

-p
at

ie
nt

 n
ee

ds
 n

ot
 c

on
si

de
re

d/
un

de
rs

to
od

 (9
,1

1)
-p

at
ie

nt
 n

ee
ds

 n
ot

 m
et

 (3
,6

)
-c

an
’t 

re
ca

ll 
if 

ne
ed

s 
m

et
 (1

1,
24

)
-ir

re
le

va
nt

 in
fo

rm
at

io
n,

 g
ro

up
 s

es
si

on
s 

(1
1,

18
)

Pr
ov

id
er

s 
U

nd
er

st
oo

d 
Pa

tie
nt

 N
ee

ds
, A

ns
w

er
ed

 Q
ue

st
io

ns
 

W
el

l
CF

IR
 B

.H
.1

.1
.—

Pe
rc

ei
ve

d 
Im

pa
ct

s o
n 

Pa
tie

nt
s, 

Po
sit

iv
e 

Im
pa

ct
s–

Pa
tie

nt
 E

xp
er

ie
nc

e:
-p

at
ie

nt
s 

he
ar

d 
pr

ov
id

er
s 

w
el

l (
48

, 4
9)

-p
ro

vi
de

rs
 a

ns
w

er
ed

 q
ue

st
io

ns
 w

el
l (

50
,1

01
)

-p
at

ie
nt

s 
fe

lt 
un

de
rs

to
od

/r
es

pe
ct

ed
 (4

8,
62

)
-p

at
ie

nt
s 

pr
ef

er
en

ce
s/

ne
ed

s 
co

ns
id

er
ed

, i
nc

lu
di

ng
 s

ha
re

d 
de

ci
si

on
-m

ak
in

g 
(3

7,
49

)

Pa
tie

nt
s V

al
ue

d 
Pe

rs
on

al
iz

ed
 (O

ne
 o

n 
O

ne
) C

ar
e

CF
IR

 B
.H

.1
.1

.—
Pe

rc
ei

ve
d 

Im
pa

ct
s o

n 
Pa

tie
nt

s, 
Po

sit
iv

e 
Im

pa
ct

s—
Pa

tie
nt

 E
xp

er
ie

nc
e:

- p
at

ie
nt

s 
va

lu
ed

 p
er

so
na

liz
ed

 c
ar

e 
(4

5,
82

)
- h

om
e 

vi
si

ts
 b

en
efi

ci
al

 (1
9,

 2
4)

- p
at

ie
nt

s 
va

lu
ed

 p
ro

vi
de

r f
ol

lo
w

-u
ps

 (1
1,

13
)

Co
ns

is
te

nt
 P

ro
vi

de
r M

es
sa

gi
ng

CF
IR

 B
.H

.1
.1

.—
Pe

rc
ei

ve
d 

Im
pa

ct
s o

n 
Pa

tie
nt

s, 
Po

sit
iv

e 
Im

pa
ct

s—
Pa

tie
nt

 E
xp

er
ie

nc
e:

-c
on

si
st

en
t m

es
sa

gi
ng

 a
cr

os
s 

pr
ov

id
er

s 
(4

2,
42

)

Po
pu

la
tio

n 
he

al
th

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (O

ve
ra

ll)
CF

IR
 B

.H
.1

.2
—

Pe
rc

ei
ve

d 
Im

pa
ct

s o
n 

Pa
tie

nt
s, 

N
eg

at
iv

e 
Im

pa
ct

s—
H

ea
lth

 O
ut

co
m

es
:

-n
o 

pe
rc

ei
ve

d 
im

pa
ct

s 
(6

,9
)

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (S

oc
ia

l S
up

po
rt

)
A

N
CO

VA
 R

es
ul

ts
—

M
ea

n 
D

iff
er

en
ce

 (9
5%

 C
I),

 p
-v

al
ue

]—
D

SS
I:

 −
 0

.2
7 

(−
 1

.0
0,

 0
.4

6)
, p

 =
 0

.4
7

CF
IR

 B
.H

.1
.1

.2
—

Pe
rc

ei
ve

d 
Po

sit
iv

e 
Im

pa
ct

s-
H

ea
lth

ca
re

 O
ut

co
m

es
:

-im
pr

ov
ed

 s
oc

ia
liz

at
io

n 
m

os
tly

 fr
om

 g
ro

up
 s

es
si

on
s, 

so
m

e 
fro

m
 h

om
e 

vi
si

ts
 

(2
4,

43
)

CF
IR

 F.
2.

6.
1—

G
ro

up
 S

es
sio

ns
, E

na
bl

er
s:

-g
ro

up
 in

te
ra

ct
io

ns
 s

up
po

rt
 s

oc
ia

liz
at

io
n 

an
d 

se
ns

e 
of

 b
el

on
gi

ng
 (1

6,
23

)
- “

..t
he

re
 w

as
 a

bo
ut

 1
0 

of
 u

s, 
w

e 
co

ul
d 

so
ci

al
iz

e 
w

hi
le

 e
at

in
g 

…
 it

 w
as

 re
al

ly
 n

ic
e.”

 
[P

AT
IE

N
T]

CF
IR

 B
.4

 –
 In

te
rv

en
tio

n,
 R

el
at

iv
e 

Ad
va

nt
ag

e:
-g

ro
up

 s
es

si
on

s, 
ac

ce
ss

 &
 s

oc
ia

liz
at

io
n 

(1
4,

 2
8)

-h
om

e 
vi

si
ts

, a
cc

es
s 

& 
so

ci
al

iz
at

io
n 

(1
1,

18
)

- “
Th

e 
fir

st
 a

dv
an

ta
ge

 o
f t

hi
s 

pr
og

ra
m

, a
nd

 th
e 

ob
je

ct
iv

e 
th

at
 w

as
 re

ac
he

d,
 

to
 g

et
 p

eo
pl

e 
ou

t o
f i

so
la

tio
n…

el
de

rly
 p

eo
pl

e,
 o

ve
r a

ge
 6

5,
 th

ey
 a

re
 is

ol
at

ed
 

an
d 

th
os

e 
w

ho
 a

cc
ep

te
d 

to
 s

ee
 u

s…
al

l h
ad

 s
om

eo
ne

 to
 s

oc
ia

liz
e 

w
ith

.” [
PV

R-
N

ut
r]

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (F

un
ct

io
na

l L
im

ita
tio

ns
)

A
N

CO
VA

 R
es

ul
ts

—
M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

O
A

RS
:

 −
 0

.0
7 

(−
 0

.2
2,

 0
.3

7)
, p

 =
 0

.6
2

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (N

ut
rit

io
n)

A
N

CO
VA

 R
es

ul
ts

—
M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

SC
RE

EN
 II

:
 −

 0
.2

5 
(−

 1
.6

4,
 1

.1
4)

, p
 =

 0
.7

2
CF

IR
 B

.H
.1

.1
.2

—
Pe

rc
ei

ve
d 

Po
sit

iv
e 

Im
pa

ct
s-

H
ea

lth
ca

re
 O

ut
co

m
es

:
-s

el
f-m

gt
 o

f n
ut

rit
io

n,
 e

xe
rc

is
e,

 s
el

f-
ca

re
 (4

6,
11

0)
CF

IR
 F.

2.
6.

1—
G

ro
up

 S
es

sio
ns

, E
na

bl
er

s:
-e

du
ca

tio
na

l c
on

te
nt

 o
n 

nu
tr

iti
on

 a
nd

 e
xe

rc
is

e,
 e

nj
oy

ab
le

 a
nd

 re
in

fo
rc

in
g 

(1
1,

15
)

- “
th

ey
 g

av
e 

us
 a

dv
ic

e 
ab

ou
t n

ut
rit

io
n 

an
d 

w
e 

sa
w

 th
e 

ne
w

 fo
od

 g
ui

de
…

” 
[P

AT
IE

N
T]

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (S

el
f-M

an
ag

em
en

t)
A

N
CO

VA
 R

es
ul

ts
—

M
ea

n 
D

iff
er

en
ce

 (9
5%

 C
I),

 p
-v

al
ue

]—
SD

SC
A

:
 −

 0
.4

2 
(−

 1
.8

8,
 2

.7
2)

, p
 =

 0
.7

2
CF

IR
 B

.H
.1

.1
.2

—
Pe

rc
ei

ve
d 

Po
sit

iv
e 

Im
pa

ct
s-

H
ea

lth
ca

re
 O

ut
co

m
es

:
-s

el
f-m

gt
 o

f n
ut

rit
io

n,
 e

xe
rc

is
e,

 s
el

f-
ca

re
 (4

6,
11

0)
-g

ai
ne

d 
kn

ow
le

dg
e 

ab
ou

t d
ia

be
te

s 
an

d 
se

lf-
m

gt
 fr

om
 p

ro
vi

de
rs

 &
 p

ee
rs

 (3
5,

76
)

-c
om

m
un

ity
-b

as
ed

 re
fe

rr
al

s, 
co

nn
ec

tio
ns

 (2
4,

 6
0)

-d
id

 n
ot

 g
ai

n 
ne

w
 k

no
w

le
dg

e:
 (3

,3
)



Page 19 of 32Fisher et al. Trials          (2025) 26:154 	

Ta
bl

e 
4 

(c
on

tin
ue

d)

Q
ui

nt
up

le
 o

ut
co

m
e

Th
em

e
Q

ua
nt

ita
tiv

e 
re

su
lts

Q
ua

lit
at

iv
e 

re
su

lts
, c

on
st

ru
ct

, t
he

m
e 

(#
 s

ou
rc

es
, #

 q
uo

te
s)

, s
am

pl
e 

qu
ot

es
 

(if
 a

va
ila

bl
e)

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (H

RQ
oL

)
A

N
CO

VA
 R

es
ul

ts
—

M
ea

n 
D

iff
er

en
ce

 (9
5%

 C
I),

 p
-v

al
ue

]—
SF

- 1
2 

(P
C

S)
 &

 S
F-

 1
2 

(M
C

S)
, r

es
pe

ct
iv

el
y:

 −
 0

.9
7 

(−
 2

.9
6,

 1
.0

2)
, p

 =
 0

.3
4

 −
 0

.5
6 

(−
 2

.4
9,

 1
.3

7)
, p

 =
 0

.5
7

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (D

ep
re

ss
iv

e 
Sy

m
pt

om
s)

A
N

CO
VA

 R
es

ul
ts

—
M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

C
ES

D
:

 −
 0

.2
4 

(−
 0

.8
2,

 1
.3

), 
p 

=
 0

.6
6

CF
IR

 F.
2—

Ex
ec

ut
in

g,
 S

er
vi

ce
s, 

Pa
tie

nt
s d

id
 n

ot
 re

ce
iv

e,
 n

ot
 n

ee
de

d:
-m

en
ta

l h
ea

lth
 s

up
po

rt
s 

no
t n

ee
de

d 
(2

4,
24

)
CF

IR
 F.

2—
Ex

ec
ut

in
g,

 D
es

ire
d 

Se
rv

ic
es

 n
ot

 d
el

iv
er

ed
:

-w
an

te
d 

m
or

e 
m

en
ta

l h
ea

lth
 s

er
vi

ce
s 

(4
,4

)
CF

IR
 C

.2
—

Co
sm

op
ol

ita
ni

sm
:

-c
ha

lle
ng

es
 c

on
ne

ct
in

g 
w

ith
 o

th
er

 p
ro

vi
de

rs
 (3

,7
):

- “
I t

rie
d 

to
 g

et
, I

 th
in

k 
it 

w
as

 a
 p

sy
ch

ia
tr

is
t…

th
er

e 
w

as
 a

 p
er

so
n 

th
at

 n
ee

de
d 

a 
lo

t o
f s

up
po

rt
…

w
e 

fin
al

ly
 g

o 
ho

ld
 o

f s
om

eb
od

y 
an

d 
I k

no
w

 th
at

 h
el

pe
d 

a 
lo

t, 
bu

t I
 k

no
w

 w
e 

ha
d 

to
 g

o 
th

ro
ug

h 
a 

lo
t t

o 
ge

t t
o 

th
at

 s
ta

ge
.” [

PR
V-

PC
]

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (A

nx
ie

ty
)

A
N

CO
VA

 R
es

ul
ts

—
M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

G
A

D
:

 −
 0

.0
2 

(−
 0

.6
1,

0.
66

), 
p 

=
 0

.9
4

- s
ee

 a
bo

ve
 (D

ep
re

ss
iv

e 
Sy

m
pt

om
s)

N
o 

Tr
ea

tm
en

t E
ffe

ct
 (P

hy
si

ca
l A

ct
iv

ity
)

A
N

CO
VA

 R
es

ul
ts

—
M

ea
n 

D
iff

er
en

ce
 (9

5%
 C

I),
 p

-v
al

ue
]—

PA
SE

:
 −

 6
.0

7 
(−

 1
7.

0,
 4

.8
3)

, p
 =

 0
.2

7
CF

IR
 B

.H
.1

.1
.2

—
Pe

rc
ei

ve
d 

Po
sit

iv
e 

Im
pa

ct
s-

H
ea

lth
ca

re
 O

ut
co

m
es

:
-s

el
f-m

gt
 o

f n
ut

rit
io

n,
 e

xe
rc

is
e,

 s
el

f-
ca

re
 (4

6,
11

0)
CF

IR
 F.

2.
6.

1—
G

ro
up

 S
es

sio
ns

, E
na

bl
er

s:
-e

xe
rc

is
es

, e
nj

oy
ab

le
 &

 w
or

ke
d 

w
el

l (
28

, 4
5)

-in
te

ra
ct

iv
e,

 p
as

si
ve

 te
ac

hi
ng

 a
pp

ro
ac

he
s 

fo
r e

xe
rc

is
es

 w
or

ke
d 

w
el

l (
19

,2
5)

- “
I l

ik
ed

 d
oi

ng
 th

e 
ex

er
ci

se
s, 

th
ey

 fe
lt 

go
od

.” [
PA

TI
EN

T]
- “

th
ey

 s
ho

w
ed

 u
s 

th
e 

im
po

rt
an

ce
 o

f e
xe

rc
is

in
g 

…
 th

en
 w

e 
w

ou
ld

 g
o 

an
d 

ex
er

-
ci

se
 …

 I 
re

al
ly

 li
ke

d 
th

at
.” [

PA
TI

EN
T]

Co
st

In
cr

ea
se

d 
Co

st
s

M
an

n–
W

hi
tn

ey
 U

 T
es

t R
es

ul
ts

:
-m

ed
ia

n 
di

ffe
re

nc
e,

 to
ta

l c
os

ts
: $

66
4.

7 
(p

 <
 0

.0
00

1)
-m

ed
ia

n 
(IQ

R)
 in

te
rv

en
tio

n 
co

st
s: 

$5
59

.2
 ($

41
7.

4,
 $

79
3.

4)

CF
IR

 B
.4

—
Re

la
tiv

e 
Ad

va
nt

ag
e:

A
 fe

w
 p

ro
vi

de
rs

 a
nd

 m
an

ag
er

s 
no

te
d 

th
at

 th
e 

in
te

rv
en

tio
n 

m
ig

ht
 o

ve
rlo

ad
 

th
e 

he
al

th
ca

re
 s

ys
te

m
 s

uc
h 

th
at

 th
e 

co
st

s 
ex

ce
ed

 th
e 

be
ne

fit
s

Po
te

nt
ia

l t
o 

Re
du

ce
 L

on
g-

Te
rm

 C
os

ts
CF

IR
 B

.4
—

Re
la

tiv
e 

Ad
va

nt
ag

e:
-c

ou
ld

 re
du

ce
 a

cu
te

 c
ar

e 
se

rv
ic

e 
us

e 
(4

,4
)

- “
Th

at
 w

ou
ld

 b
e 

a 
be

ne
fit

 to
 th

e 
ho

sp
ita

l i
n 

te
rm

s 
of

 le
ng

th
 o

f s
ta

y,
 in

 te
rm

s 
of

 re
ad

m
is

si
on

 a
nd

 a
ll 

th
os

e 
th

in
gs

. S
o,

 if
 w

e 
ca

n 
ha

ve
 a

 s
ys

te
m

 in
 p

la
ce

 
th

at
 w

ou
ld

 g
iv

e 
pe

op
le

 th
e 

kn
ow

le
dg

e,
 s

ki
lls

, a
bi

lit
y 

an
d 

pa
rt

ne
rs

hi
ps

 th
at

 th
ey

 
ne

ed
 to

 ta
ke

 b
et

te
r c

ar
e 

of
 th

em
se

lv
es

, I
 th

in
k 

ev
en

tu
al

ly
 th

at
 th

e 
en

tir
e 

he
al

th
 

ca
re

 s
ys

te
m

 b
en

efi
ts

.” [
M

N
G

]



Page 20 of 32Fisher et al. Trials          (2025) 26:154 

Ta
bl

e 
4 

(c
on

tin
ue

d)

Q
ui

nt
up

le
 o

ut
co

m
e

Th
em

e
Q

ua
nt

ita
tiv

e 
re

su
lts

Q
ua

lit
at

iv
e 

re
su

lts
, c

on
st

ru
ct

, t
he

m
e 

(#
 s

ou
rc

es
, #

 q
uo

te
s)

, s
am

pl
e 

qu
ot

es
 

(if
 a

va
ila

bl
e)

Pr
ov

id
er

 e
xp

er
ie

nc
e

Im
pr

ov
ed

 T
ea

m
 C

ol
la

bo
ra

tio
n

Pa
ire

d 
T-

Te
st

 R
es

ul
ts

 [M
ea

n 
D

iff
er

en
ce

 fo
r T

2-
T1

, p
-v

al
ue

]: 
PS

AT
 s

ub
sc

al
es

:
-m

an
ag

em
en

t a
nd

 a
dm

in
is

tr
at

io
n:

 0
.4

9 
(0

.0
3)

-s
yn

er
gy

: 0
.4

2 
(0

.0
4)

-le
ad

er
sh

ip
: 0

.3
7 

(0
.0

3)
-e

ffi
ci

en
cy

: 0
.1

7 
(0

.5
6)

-n
on

-fi
na

nc
ia

l r
es

ou
rc

es
: 0

.0
3 

(0
.8

8)
-fi

na
nc

ia
l r

es
ou

rc
es

: −
 0

.2
5 

(0
.1

3)

CF
IR

 B
.4

—
Re

la
tiv

e 
Ad

va
nt

ag
e

-a
cc

es
s 

to
 d

iv
er

se
 in

te
rp

ro
fe

ss
io

na
l t

ea
m

 (3
,3

)
- “

I t
hi

nk
 th

e 
co

lla
bo

ra
tio

n 
of

 d
iff

er
en

t p
ro

fe
ss

io
na

ls
 w

as
 li

ke
 th

e 
bi

gg
es

t b
en

efi
t 

fo
r s

ur
e.”

 [P
RV

-P
C

]
- “

Th
e 

ad
va

nt
ag

es
 a

re
 th

at
 w

e’
re

 a
bl

e 
to

 c
ol

la
bo

ra
te

 w
ith

 a
 p

ar
tn

er
 th

at
’s 

ac
tu

al
ly

 
sk

ill
ed

 a
nd

 k
no

w
le

dg
ea

bl
e 

ab
ou

t e
xe

rc
is

e 
re

gi
m

en
s 

an
d 

di
ffe

re
nt

 m
od

al
iti

es
…

” 
[M

N
G

]

W
or

k 
Pe

rc
ei

ve
d 

as
 Im

po
rt

an
t a

nd
 E

ffe
ct

iv
e

CF
IR

 B
.4

—
Re

la
tiv

e 
Ad

va
nt

ag
e

-a
dd

re
ss

in
g 

ol
de

r a
du

lt 
ne

ed
s 

(1
0,

15
)

-li
nk

 p
at

ie
nt

s 
w

ith
 c

om
m

un
ity

 s
up

po
rt

s 
(6

,1
2)

-h
om

e 
vi

si
ts

 y
ie

ld
 p

ro
vi

de
r i

ns
ig

ht
s 

(1
5,

 3
2)

- “
Th

e 
ad

va
nt

ag
e 

is
 th

at
 w

e 
ca

n…
se

e,
 w

e 
ca

n 
he

lp
, w

e 
ca

n 
se

e 
m

or
e,

 h
el

p 
th

em
 

ou
t m

or
e…

be
ca

us
e 

w
e 

ha
ve

 ti
m

e 
to

 d
o 

th
at

. I
n 

th
e 

cl
in

ic
…

w
e 

re
al

ly
 d

on
’t 

ha
ve

 
it.

” [
PR

V-
RD

]
“…

al
so

 g
iv

in
g 

th
em

 o
th

er
 to

ol
s 

an
d 

re
so

ur
ce

s…
a 

pl
ac

e 
w

he
re

 th
ey

 c
an

 g
o 

fo
r f

oo
d…

in
fo

rm
at

io
n 

on
 a

du
lt 

da
y 

pr
og

ra
m

s, 
pe

rh
ap

s 
w

he
re

 th
ey

 c
an

 re
al

ly
 

in
te

ra
ct

 w
ith

 o
th

er
 p

eo
pl

e.
 I 

th
in

k 
it’

s 
so

 im
po

rt
an

t f
or

 p
eo

pl
e 

an
d 

th
ei

r h
ea

lth
 

an
d 

w
el

l-b
ei

ng
. I

t’s
 li

ke
 a

 w
in

–w
in

 s
itu

at
io

n.
” [

M
N

G
]

Bu
ild

in
g 

Ca
pa

ci
ty

CF
IR

 B
.4

—
Re

la
tiv

e 
Ad

va
nt

ag
e

-in
fo

rm
at

io
n 

on
 c

om
m

un
ity

 re
so

ur
ce

s, 
pa

tie
nt

 n
ee

ds
 (3

,3
)

- “
Th

is
 p

ro
gr

am
 c

an
 re

al
ly

 g
iv

e 
us

 s
om

e 
ki

nd
 o

f g
ui

de
lin

es
 o

f w
ha

t t
o 

do
 w

ith
 

di
ab

et
es

 c
om

pl
et

el
y 

to
 h

av
e 

be
tt

er
 e

ng
ag

em
en

t i
n 

ar
ea

s 
of

 w
ha

t t
he

y 
re

al
ly

 
ne

ed
.” [

PR
V-

PC
]

- “
…

ev
er

 s
in

ce
, I

’m
 n

ow
 w

or
ki

ng
 w

ith
 c

om
m

un
ity

 p
ar

tn
er

s…
m

y 
co

m
m

un
ity

 
pa

rt
ne

r…
is

 n
ow

 c
om

in
g 

to
 d

o 
pr

es
en

ta
tio

ns
 to

 p
at

ie
nt

s 
an

d 
ca

re
gi

ve
rs

. A
nd

, I
 

th
in

k 
th

at
’s 

th
e 

po
in

t o
f t

he
 p

ro
gr

am
 is

 to
 b

ui
ld

 c
ap

ac
ity

.” [
M

N
G

]



Page 21 of 32Fisher et al. Trials          (2025) 26:154 	

Ta
bl

e 
4 

(c
on

tin
ue

d)

Q
ui

nt
up

le
 o

ut
co

m
e

Th
em

e
Q

ua
nt

ita
tiv

e 
re

su
lts

Q
ua

lit
at

iv
e 

re
su

lts
, c

on
st

ru
ct

, t
he

m
e 

(#
 s

ou
rc

es
, #

 q
uo

te
s)

, s
am

pl
e 

qu
ot

es
 

(if
 a

va
ila

bl
e)

H
ea

lth
 e

qu
it

y
Ta

rg
et

 P
op

ul
at

io
n 

Re
pr

es
en

ta
tio

n
Ba

se
lin

e 
ch

ar
ac

te
ris

tic
s, 

ke
y 

re
su

lts
:

-R
C

T 
pa

rt
ic

ip
an

ts
 b

ro
ad

ly
 s

im
ila

r t
o 

ge
ne

ra
l t

ar
ge

t p
op

ul
at

io
n 

on
 d

em
o -

gr
ap

hi
c,

 h
ea

lth
 s

ta
tu

s 
an

d 
he

al
th

ca
re

 s
er

vi
ce

s 
us

e 
(S

ee
 A

dd
iti

on
al

 F
ile

 3
 

fo
r d

et
ai

ls
)

Im
pr

ov
ed

 A
cc

es
s 

to
 S

er
vi

ce
s

CF
IR

 B
.4

—
Re

la
tiv

e 
Ad

va
nt

ag
e

-im
pr

ov
ed

 a
cc

es
s, 

ge
ne

ra
l p

op
ul

at
io

n 
(1

4,
28

) a
nd

 o
ld

er
 a

du
lt 

po
pu

la
tio

n 
(1

0,
15

)
- “

..t
he

 a
dv

an
ta

ge
s 

ar
e 

th
at

 th
er

e 
is

 n
o 

ot
he

r p
ro

gr
am

 li
ke

 th
is

 o
ne

 s
o 

its
 d

efi
-

ni
te

ly
 fi

lli
ng

 a
 g

ap
 fo

r t
he

 n
ee

ds
 o

f t
ha

t p
op

ul
at

io
n…

I fi
nd

 th
at

 th
e 

co
m

m
un

ity
 

pa
rt

ne
r i

s 
…

 re
al

ly
 a

cc
es

si
bl

e.”
 [M

N
G

]
- “

…
th

e 
ad

va
nt

ag
e 

is
 th

at
 it

’s 
a 

pr
og

ra
m

 th
at

 o
ffe

re
d 

fo
r f

re
e 

an
d 

th
at

 th
er

e’
s 

fa
ci

lit
at

or
s 

th
at

 a
re

 th
er

e 
to

 s
up

po
rt

 in
di

vi
du

al
s 

to
 e

ns
ur

e 
th

at
 th

ey
 a

re
 e

ng
ag

-
in

g 
in

 p
hy

si
ca

l a
ct

iv
ity

 th
at

 is
 s

af
e 

bu
t w

ill
 a

ch
ie

ve
 g

oo
d 

re
su

lts
.”[

M
N

G
]

- “
…

be
ca

us
e 

of
 a

ge
…

th
ey

 d
on

’t 
w

an
t t

o 
do

 s
om

et
hi

ng
 b

ec
au

se
 it

’s 
lik

e,
 

‘o
h 

th
at

’s 
to

o 
fa

r’…
bu

t w
he

n 
th

ey
 h

av
e 

ev
er

yt
hi

ng
 to

ge
th

er
, t

he
y 

ar
e 

m
or

e 
th

an
 re

ad
y 

to
 k

in
d 

of
 a

cc
ep

t s
o 

ea
sy

 a
cc

es
si

bi
lit

y 
is

 o
ne

 o
f t

he
 g

re
at

 a
dv

an
ta

ge
s 

of
 th

is
 p

ro
gr

am
 fo

r t
he

m
.” [

PR
V-

RN
]

N
ee

d 
to

 T
ai

lo
r t

o 
Cu

ltu
ra

l N
ee

ds
CF

IR
 B

.4
—

Re
la

tiv
e 

Ad
va

nt
ag

e
-la

ng
ua

ge
/c

ul
tu

ra
l n

ee
ds

 m
ay

 n
ee

d 
at

te
nt

io
n 

(6
,1

3)
- “

th
at

’s 
on

e 
of

 th
e 

th
in

gs
 I 

co
ul

d 
se

e 
no

t m
ee

tin
g 

th
ei

r n
ee

ds
, i

s 
pr

ob
ab

ly
 

lo
ok

in
g 

at
 la

ng
ua

ge
s, 

th
e 

di
ffe

re
nt

 la
ng

ua
ge

s 
th

at
 p

eo
pl

e 
sp

ea
k 

in
 d

iv
er

se
 

po
pu

la
tio

ns
 [M

N
G

]
“…

it’
s 

ju
st

 n
ot

 s
om

et
hi

ng
 th

ey
 c

ou
ld

 fe
el

 c
om

fo
rt

ab
le

 w
ith

 u
nl

es
s 

it 
w

as
 s

om
e -

bo
dy

 …
 a

 g
ro

up
 th

at
 w

as
 s

im
ila

rly
 m

ay
be

 c
ul

tu
ra

lly
 to

 th
em

…
So

…
if 

yo
u’

re
 

off
er

in
g 

so
m

et
hi

ng
 to

 a
 C

hi
ne

se
 p

op
ul

at
io

n 
to

ge
th

er
, …

yo
u 

kn
ow

 m
y 

pa
re

nt
s 

do
n’

t f
ee

l c
om

fo
rt

ab
le

 w
ith

…
w

ith
 ty

pi
ca

l A
ng

lo
ph

on
es

.” [
PA

TI
EN

T]

Re
du

ce
d 

A
cc

es
s 

to
 S

er
vi

ce
s 

du
rin

g 
CO

VI
D

CF
IR

 C
.1

—
Pa

tie
nt

s N
ee

ds
 a

nd
 R

es
ou

rc
es

-s
er

vi
ce

 a
cc

es
s 

ch
al

le
ng

es
 (8

,1
2)

-li
m

ite
d 

so
ci

al
iz

at
io

n 
(7

,8
)

-li
m

ite
d 

ac
ce

ss
 to

 e
xe

rc
is

e 
si

te
s 

(5
,7

)
- “

So
, e

ve
n 

be
fo

re
 th

e 
pa

nd
em

ic
, y

ou
 w

er
e 

lo
ok

in
g 

fo
rw

ar
d 

to
 m

ee
tin

g 
pe

op
le

 
in

-p
er

so
n 

so
 y

ou
 c

ou
ld

 c
on

ne
ct

 w
ith

 th
em

.” [
IN

TE
RV

IE
W

ER
]…

”Y
ea

h.
 T

ha
t 

w
as

 th
e 

w
ho

le
 in

te
nt

 o
f m

y 
si

gn
in

g 
up

 a
nd

 it
 d

id
n’

t’ 
ha

pp
en

.” [
PA

TI
EN

T]
- “

…
I w

on
’t 

go
 o

ut
 o

f t
he

 h
ou

se
 w

ith
 th

is
 C

O
VI

D
 g

oi
ng

 a
ro

un
d 

…
an

d 
I w

on
’t 

go
 

in
 d

oc
to

r’s
 o

ffi
ce

s 
ei

th
er

. [
PA

TI
EN

T]
- “

…
w

e 
ha

d 
an

 e
xe

rc
is

e 
th

at
 w

e 
an

 d
o 

in
 th

e 
bu

ild
in

g,
 b

ut
 w

ith
 th

e 
vi

ru
s 

it 
cl

os
e…

Ev
er

yt
hi

ng
 is

 c
lo

se
d 

no
w

. S
o,

 I 
ca

n’
t e

ve
n 

go
 to

 th
e 

ex
er

ci
se

 p
ro

gr
am

 
an

ym
or

e.”
 [P

AT
IE

N
T]



Page 22 of 32Fisher et al. Trials          (2025) 26:154 

the sensitivity analyses (i.e., multiple imputation, delivery 
format, sex-disaggregation, baseline self-management).

QUAL  Patients, providers, and CAB members pro-
vided a different perspective on shared decision-making, 
expanding on the quantitative findings. Overall, there 
was a strong positive response (all 3 provinces) regard-
ing patient experiences and engagement in care. Positive 
feedback included patient needs being considered/under-
stood/respected, providers answering questions well and 
providing useful information, patients valuing tailored 
(one-on-one) care arising from home visits and provider 
follow-ups, and a perception of consistent provider mes-
saging in contrast to previous usual care experiences [26]. 
Very few patients and providers reported needs not being 
considered/understood/respected or the provision of 
personally irrelevant information.

Population health

QUAN  Eight health outcomes were measured quan-
titatively: (1) social support using the Duke Social Sup-
port Index (DSSI) [42], (2) functional limitations using 
the Older Americans Resources and Services tool (OARs) 
[43], (3) nutrition risk using SCREEN II [44], (4) diabetes 
self-care using the Summary of Diabetes Self-Care Activi-
ties (SDSCA) [45], (5) quality of life using the Short-Form 
12 Health Survey (SF- 12) [46], (6) depressive symptoms 
using the Center for Epidemiological Studies on Depres-
sion 10-item tool (CESD- 10) [47], (7) anxiety using the 
Generalized Anxiety Disorder scale (GAD) [48], and (8) 
physical activity using the Physical Activity in Seniors 
Scale (PASE) [49]. The results are provided for each out-
come in Table 4. No group differences were found across 
the outcomes, and statistical non-significance remained 
throughout the range of sensitivity analyses (e.g., multi-
ple imputation vs complete cases, in-person vs virtual).

QUAL  Patients, providers, and CAB member percep-
tions regarding some of these outcomes were generally 
positive. In ways that align with several CFIR constructs, 
participants and providers suggested that the program 
increased opportunities for socialization and improved 
knowledge and execution of activities relating to self-
management, nutrition, and exercise. While most par-
ticipants did not require mental health supports, among 
those that did some felt they needed more support. Some 
providers indicated that they needed more training to 
help address mental health issues, and also found it chal-
lenging to find affordable mental health resources for a 
few patients with significant needs. Few patients and 

providers reported no perceived impacts to health or 
acquisition of new knowledge.

Costs

QUAN  The Mann–Whitney U (nonparametric) test 
was used to compare the two groups on the change in 
median costs for total and individual health and social 
service costs. Results showed that median total health 
and social service costs were higher in the interven-
tion group compared to the control group (p < 0.0001), 
with this difference entirely attributable to the interven-
tion cost difference (p < 0.0001) since differences for all 
other service costs were negligible. The median (IQR) 
cost of the intervention per patient was $559.20 ($417.4, 
$793.40). Since COVID- 19 resulted in reduced utiliza-
tion of all health and social services, the cost difference 
observed in this trial is not likely representative of what 
would be seen in a routine (non-pandemic) context.

QUAL  A few CAB members, a manager, and a provider 
identified the potential for the intervention to result in 
reduced utilization of acute care services, through the 
early identification and mitigation of declining health and 
issues arising from multimorbidity. A few providers and 
managers thought intervention costs might exceed the 
benefits.

Provider experience

QUAN  Baseline (T1) and 6-month (T2) PSAT survey 
data, which reflects indicators of successful collabora-
tion and synergy [50], were available from 12 providers (5 
sites, 3 provinces). Five of the six partnership self-assess-
ment subscales showed an increase in average scores 
from T1 to T2 (three statistically significant), suggesting 
an improvement in this outcome. One subscale (finan-
cial resources) decreased (not statistically significant). 
The largest increases were seen in the management and 
administration of care delivery (e.g., organizing meetings, 
preparing materials, communications within and outside 
the team) and synergy (e.g., creativity in solving prob-
lems, meeting needs of patients, goal setting) subscales. 
The PSAT also asked respondents to select (from a list) 
the perceived benefits of the team’s activities; over 83% of 
respondents selected the following: addressed important 
issues, learned new skills, increased expertise and knowl-
edge about resources, developed valuable relationships, 
helped clients, and contributed to the community. The 
least selected benefit was “acquired financial support” 
(2 of 12) and next were the two public/policy-related 
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benefits (heightened public profile—9 of 12, enhanced 
public policy—5 of 12). Most respondents reported few 
(or no) drawbacks and that the benefits far exceeded the 
drawbacks.

QUAL  Many providers reported that they perceived 
their CPP work to be important and beneficial. This was 
linked to elements of the intervention such as home vis-
its and group sessions, which gave providers more time 
to better assess patients’ needs, as well as to the system 
navigation component, connecting patients with relevant 
community services. The benefit to providers (not just 
patients) was evident by one site manager’s comment 
referring to the “win–win” result of connecting patients 
with community services. Providers also reported team 
collaboration and capacity building as benefits of the pro-
gram, with the latter cited as improving their knowledge 
about community resources and patient needs, in turn 
allowing them to provide competent, comprehensive, and 
integrated care.

Health equity

QUAN  Various data sources provide evidence that our 
RCT participants may be more medically complex than, 
but are broadly representative of, the provincial target 
population (older adults with diabetes) and/or the older 
adult general population regarding key sociodemographic 
characteristics. Additional File 3 provides statistics for 
selected characteristics for which data were available, 
which allow us to compare our trial participants with 
provincial data. The participants in the phase one study 
(2015) match the target population for the trial (older 
adults with diabetes) and show that the target population 
in Ontario had an average of 2.71 chronic conditions, 
which is less than half of that reported by the Ontario 
and PEI RCT participants (5.52 and 5.74 for Ontario and 
PEI respectively). However, this difference reflects the 
larger number of chronic conditions collected in the trial 
compared to the list of conditions captured by adminis-
trative data. Other differences between self-report and 
administrative data regarding types of chronic conditions 
and/or diagnostic methods have also been observed [51]. 
The Ontario RCT participants were similar to the target 
population in Ontario regarding sex (50% female) and age 
(average of 75 years). The PEI RCT participants were also 
similar in age and had slightly more females than males 
(58% female). Ethnic composition of trial participants is 
in general agreement with the provincial estimates—e.g., 
the Ontario sites (both in Toronto) reflect the higher 
proportion of visible minorities in the city compared to 
the province (Toronto has the largest visible minority 

population of any Ontario city and is more than double 
that of the next largest city—Ottawa Gatineau); PEI has 
a much smaller visible minority population compared 
to Ontario (10% in PEI versus 34% in Ontario, 2021), 
resulting in a smaller visible minority population among 
PEI trial participants (< 1%). Average annual household 
income statistics suggest that trial participants in Ontario 
were slightly below the provincial average, and PEI trial 
participants were similar to the provincial average.

QUAL  Many providers and patients noted that equity 
considerations were built into the design of the interven-
tion, and improved accessibility to services, particularly 
for older adults who are reluctant or unable to travel 
and find multiple provider visits challenging. Enhanced 
accessibility was thought to result from both home vis-
its and the group sessions, which exposed patients to a 
interprofessional team in one location/session, allowed 
flexibility for patients to start group sessions at any point, 
were in close proximity to transportation services, were 
cost-free, and included linking people with social services 
(e.g., food banks, government programs) to address food 
and financial insecurity. While the aim of the RCT was to 
test the CPP in diverse communities and settings, some 
providers thought the program required further tailor-
ing to engage and sufficiently meet the unique needs of 
specific ethnic groups (e.g., provision of program in lan-
guages other than English/French, providers with same 
ethnicity, focus on foods/exercise preferences of specific 
cultures). For participants involved with the intervention 
during COVID, accessibility was noted as limited or chal-
lenging. As noted above, various adaptations were made 
to the intervention in response to COVID, and while par-
ticipants were provided with technical support as needed 
(including a tablet if needed), these adaptations never-
theless reduced the opportunity for socialization and 
complicated delivery of the intervention due to technical 
challenges and inherent limitations associated with vir-
tually assessing and delivering care to patients. This was 
accompanied by a general inability or reluctance for par-
ticipants to access primary care, hospital/clinic services, 
and community-based resources.

Implications: intervention outcomes
Our task of evidence synthesis began by searching for 
quantified approaches that could be applied to the con-
structs in CFIR, Quintuple Aim, and ultimately our 
conceptual model. Our search revealed that CFIR users 
mainly employ qualitative methods to assess the con-
structs [52]. Additionally, the tenets of mixed meth-
ods research encourage awarding comparable weight 
to diverse ways of understanding [53] and stress the 
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importance of embracing multidimensionality rather 
than reductionist numerical approaches. Highlighting 
multidimensionality is particularly critical when faced 
with contradictory results, a common occurrence in the 
evaluation of complex interventions and complex prob-
lems in general [21, 54–56]. Accordingly, we developed 
a rating scale similar to the “strength” (weak to strong) 
ratings that a few researchers have applied to CFIR con-
structs, but did not generate an overall summative score 
[36]. Based on a synthesis of all qualitative and quantita-
tive evidence concerning each of the Quintuple Aims, 
we arrived at an assessment of the overall strength of the 
evidence and categorized it as Level I (strong), Level II 
(moderate), and Level III (weak). While all levels of evi-
dence were impacted by COVID, differences still existed 
regarding the strength of the evidence pertaining to each 
outcome. This assessment was developed by our team in 
order to help us distal from the large body of evidence 
the key messages to inform future implementation efforts 
and translation of the findings into policy and practice. 
Like any analysis that aims to extract meaning from a vast 
amount of data, it is possible that other researchers could 
identify other insights and explanations. Nonetheless, 
our efforts to consider all forms of evidence and reconcile 
discrepant findings led us to new and nuanced under-
standings that helped to clarify the next steps in imple-
menting the CPP.

An outcome at Level I (strong) represents one where 
the quantitative and qualitative evidence are consistent 
and few barriers exist to achievement of the outcome. An 
outcome at Level II (moderate) is one where the quan-
titative and qualitative evidence are inconsistent and 
barriers to achievement of the outcome exist; however, 
viable strategies were identified to address the barriers, 
suggesting that achievement of the outcome is likely. An 
outcome at Level III (weak) represents one where both 
the quantitative and qualitative evidence are primarily 
consistent in pointing to challenges/barriers in achieving 
the outcome, with strategies to address these remaining 
unclear.

Provider experience was assessed as Level I, meaning 
achievable with few (if any) constraints. This was the only 
outcome where the quantitative and qualitative evidence 
was consistent and positive with no negative comments 
or suggestions for ways to improve the partnership. Pro-
viders indicated that the team approach provided them 
with additional knowledge and skills, and they saw the 
work as meaningful, rewarding, and able to positively 
impact patients.

Three outcomes were categorized at Level II—Patient 
Experience, Population Health, and Equity. For these 
outcomes the quantitative and qualitative evidence 
typically diverged, but feedback pointed to enablers and 

various strategies that could potentially address barri-
ers. Below is a brief summary for each outcome:

•	 Patient experience: the quantitative results did not 
show a treatment effect, and qualitative feedback 
indicated that many patients needed and enjoyed 
the intervention, yet some patients expressed not 
learning anything new, did not benefit from the 
intervention or did not need the intervention. The 
main recommendations to improve patient expe-
rience include focusing on delivering the inter-
vention to patients who need the intervention 
(e.g., complex health and/or social needs), further 
tailoring to ensure individual needs/preferences 
are addressed, and offering delivery options that 
include virtual care for those who desire it or face 
mobility/transportation constraints.

•	 Population health: the quantitative results did not 
show a treatment effect, yet providers and patients 
expressed many positive perceptions of the inter-
vention and reported perceived benefits. COVID 
was considered a significant confounding factor 
in our study by providers, CAB members, and the 
Steering Committee. While no treatment effect was 
seen in the sensitivity analyses that was stratified by 
a major COVID-driven change (delivery format—
virtual vs in-person), the study was underpowered 
for these analyses. Moreover, it is unlikely that sta-
tistical solutions can fully account for the complex 
interactions and impacts of COVID on the range 
of implementation domains. COVID was responsi-
ble for threats to both internal and external validity 
that resulted in considerable skepticism regarding 
the treatment effect and its generalizability, ulti-
mately contributing to increased interest and reli-
ance on the qualitative evidence.

•	 Equity: various sources suggest that participants 
in our RCT were similar to the general population 
of older adults with diabetes. Our results may not 
be representative of those with high needs (due to 
health, ethnic/cultural preferences). Most of the 
qualitative feedback was positive, with the inter-
vention seen as offering improved access to various 
services (compared to usual care) for many par-
ticipants (e.g., those needing guidance on safe and 
effective physical activity or nutrition advice). As 
noted above, some providers highlighted the need 
for more tailoring to address specific cultural and 
linguistic needs/preferences. Strategies moving for-
ward include considering more tailoring or focus-
ing on specific population subgroups, with a close 
look at costs and potential benefits.
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One outcome was categorized at Level III—Cost. 
The quantitative and qualitative data largely agreed and 
pointed to cost/resource concerns. While the inter-
vention cost was lower (by half ) compared to our prior 
trials due largely to the intervention being delivered vir-
tually (at some sites), a return to in-person may result in 
increased intervention costs. Other concerns were also 
noted (e.g., home visits take more time than clinic visits, 
costs for centralized supplies/facilities were not covered, 
organizing group sessions is time consuming). At pre-
sent, it is difficult to determine whether targeting home 
visits and group sessions to those in need of them (e.g., 
socially isolated) versus a broader population will address 
cost concerns. Prior trials have found the intervention 
to be cost neutral, but costs could increase if the groups 
targeted by the intervention are truly high needs (e.g., 
increased service use occurs to address the needs). Alter-
natively, a longer time horizon may show that investment 
in upstream prevention lowers downstream acute care 
costs. Future studies are needed that include a detailed 
focus on costs. For example, a comprehensive cost–ben-
efit analysis with an appropriate timeframe would help to 
determine whether the benefits outweigh the added costs 
of a more intensive, integrated approach to enhance self-
management and address both health and social factors.

Summary—comparing quantitative and qualitative 
quintuple aim findings
Our quantitative findings showed no statistically signifi-
cant treatment effect across a range of health outcomes, 
yet our qualitative findings consistently showed perceived 
benefits of the intervention. Overall, these results appear 
divergent, but when we look more closely at Table 4 we 
see three types of results when we compare findings from 
the two strands:

(1)	 One strand complements the other: This occurs 
when one strand captures a different dimension of 
a construct. Examples can be seen in the Health 
Equity construct, specifically improved access to 
services and the need to tailor the intervention to 
address cultural differences, which came up often 
in the qualitative findings but were not measured 
in the quantitative strand. Another example can be 
seen in the Population Health construct, specifically 
HRQoL and functional limitations, which were 
measured quantitatively but were not mentioned in 
the qualitative interviews.

(2)	 One strand corroborates the other on some level(s) 
of a construct: Examples can be seen in the Cost 
and Provider Experience constructs, where both 
strands agree that cost impacts were potentially 

negative and team collaboration improved with the 
intervention.

(3)	 One strand contradicts the other on some level(s) 
of a construct: Examples can be seen in the Patient 
Experience construct, where the quantitative results 
showed no difference despite many positive reports 
on experience in the qualitative data. Another 
example is the Population Health construct, where 
there were many positive reports in the qualitative 
findings on physical activity, self-management abil-
ity, nutrition, and social support despite no differ-
ences seen in the quantitative findings.

Ultimately, findings may appear contradictory or cor-
roborative, but caution is needed in interpreting them as 
such as they may be the product of methodological differ-
ences between methods. Method differences also prevent 
using one set of findings as causal evidence in support of 
the other, or assigning priority to certain findings (e.g., 
assigning more importance to corroboratory versus con-
tradictory results). These issues are further explored in 
the next section.

Discussion
We chose a hybrid design for the RCT to maximize the 
information obtained from the trial and facilitate the goal 
of informing policy, practice, and research related to the 
CPP intervention. This choice allowed us to showcase a 
key strength of the design, which was the ability to col-
lect high-quality, context-rich qualitative data to in a rap-
idly and dramatically changing environment to expand 
our understanding beyond the quantitative findings. We 
developed a conceptual framework to help us compre-
hensively identify and integrate all the various forms of 
evidence to achieve this goal. Our efforts to synthesize 
the evidence resulted in discrepant findings that can be 
traced to a number of potential root causes, which we 
highlight below.

Quantitative and qualitative research—paradigm 
differences
We should acknowledge that epistemological and meth-
odological differences between quantitative and qualita-
tive methods may account for differences in the two sets 
of findings. There are clear differences between the two 
research paradigms and methods including the underly-
ing research questions, types of data collected, sample 
size, sampling strategies, and analytic methods. Quan-
titative approaches define the issue under study, the rel-
evant outcomes, and the analytical methods a priori and 
document these in a study protocol that is not easily 
adapted to the contextual changes that occur during clin-
ical trials. Qualitative approaches however, are emergent 
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and more flexible, allowing participants to introduce new 
topics, explain unexpected responses, and provide con-
ditions/caveats that highlight variability in behavior and 
context that are unmeasured or unable to be inferred 
from quantitative research [57]. An important rationale 
for the hybrid trial design is to triangulate the findings 
from these two approaches, resulting in a more complete 
understanding of the intervention and the key implemen-
tation strategies needed for success. Importantly, not all 
research projects that collect and analyze quantitative 
and qualitative data produce conflicting results despite 
the epistemological and methodological differences, sug-
gesting that discordant findings may have other causes. 
We believe this to be the case in our study, and we dis-
cuss some of the key factors below.

COVID‑related impacts
Impacts of the COVID- 19 pandemic were seen by many 
as a confounding factor potentially responsible for the 
absence of a treatment effect. The negative findings from 
the effectiveness evaluation did not come as a surprise to 
the research team, CAB members, or the Steering Com-
mittee. Rather than stopping the trial altogether, we chose 
to make the necessary adaptations to the intervention to 
allow our trial to continue, based on limited evidence 
supporting virtual delivery of similar interventions [31]. 
The key changes to the intervention were highlighted in 
Section ’Intervention (Table 1)’, sub-section ’Adaptations’ 
and encompassed a shift to a virtual delivery modality 
that was extensive and affected participant recruitment 
and retention, as well as implementation of all inter-
vention components. While these changes alone were 
significant, they fail to capture the full range of impacts 
and complex interactions that took place in response to 
the COVID- 19 pandemic. The study by Massazza and 
colleagues explored the impact of the pandemic on the 
delivery of non-COVID RCTs (psychological interven-
tions), and found that the impacts cited by researchers 
spanned all CFIR domains [58]. The same was true in our 
case, with examples from our study including:

•	 Intervention characteristics: changed from in-person 
to online, generalizability of results challenged by 
uniqueness of context during COVID;

•	 Outer setting: mobility and access issues experienced 
by participants, distancing restrictions prevented in-
person meetings, funding agency issued extension to 
identify and implement trial adaptations, closure, or 
pausing of community-based services;

•	 Inner setting: budget extensions needed at some sites 
to re-train providers after delays, budget increases 
needed to supply tablets/internet to participants, 
workforce challenges resulted in the loss of 2 sites 

due to provider re-deployment, provider team 
dynamics and skills changed; and

•	 Implementation process: eliminating assessments 
that could not be done virtually, logistical and ethical 
issues experienced in shifting to virtual.

The effect of these changes across the range of CFIR 
domains is extremely challenging to fully explicate, yet 
many dismissed the findings due to concerns that the 
COVID- 19 pandemic may have threatened the internal 
and external validity of the trial results.

The impact of the pandemic on the conduct of clinical 
trials has been recognized in the literature. A study that 
captured the impacts of COVID on Non-COVID clinical 
trials in a 2020 query of the ClinicalTrials.gov database 
found that, compared to the pre-pandemic period, there 
was a significantly higher number of stopped trials and a 
significantly lower number of newly initiated trials [59]. 
Another study in 2020 found that the number of stopped 
trials increased significantly during the pandemic (p < 
0.001) with the proportion of stopped trials by country 
ranging from 1 to 17.1% [60].

This is exacerbated by researchers’ varying views on 
the ability of a RCT to handle contextual changes of this 
magnitude, with some seeing the RCT’s inherent design 
features (e.g., randomization to achieve balance in con-
textual changes across groups) as limiting the impacts 
on study results, and others seeing the RCT’s design as 
offering little insulation as it is “particularly vulnerable 
to drastic shifts in context…that clash with the unpre-
dictable and ever-changing circumstances dictated by 
COVID- 19” [58], p. 3). While changes in some CFIR 
domains were likely experienced by both trial arms (e.g., 
outer setting, inner setting, implementation process for 
services delivered in both arms), changes to the inter-
vention and its implementation may have reduced the 
relative advantage of the intervention compared to usual 
care that would have existed outside of the pandemic. 
The most directly relevant evidence we have regarding 
the CPP’s relative advantage during non-pandemic con-
ditions comes from our prior multi-site, pragmatic RCT 
which tested the in-person delivery of the CPP in one of 
the 3 provinces involved in the current trial. This RCT 
was run prior the pandemic and demonstrated the effec-
tiveness of the CPP in improving quality of life and self-
management, and reducing depressive symptoms [29].

In our current study, research team members viewed 
the impact of COVID as intrinsically disruptive, leading 
to concerns about the validity of the quantitative results. 
Ultimately, the impact of the changes that were made to 
the delivery of the intervention are unknown, and we can-
not know whether we would have seen an effect if these 
changes had not been made. This skepticism extended to 
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the statistical methods (e.g., sensitivity analyses stratified 
by modality), which were introduced to explore the effect 
of COVID; despite these methods being among those 
endorsed to help protect trial integrity [61, 62]. Most 
researchers in this study thought that statistical methods 
offered insufficient control over the myriad factors (many 
of which defy measurement) and changes that occurred 
during COVID.

The qualitative evidence was invaluable and offered 
relevant insights into the negative impact of COVID on 
intervention delivery (which could explain the lack of 
a treatment effect) as well as evidence for the positive 
impact of the intervention as perceived by patients and 
providers. Qualitative evidence highlighted that many 
perceived that the pandemic negatively impacted inter-
vention delivery and resulted in the absence of a treat-
ment effect in the quantitative findings, but also revealed 
positive perceived impacts (e.g., improved access to ser-
vices for some participants, cost savings in delivering 
parts of the intervention, and facilitation of provider col-
laboration for those located remotely) that highlight the 
importance of adapting the CPP to include the option of 
a virtual delivery modality in future implementation ini-
tiatives (virtual/hybrid delivery options were not in the 
original design of the intervention).

RCT designs—reconciling effectiveness 
and implementation
A key aim of the CPP was delivering patient-centered 
care. We were challenged in determining whether we 
achieved this or, more importantly, whether we captured 
the right measures/information to evaluate whether we 
have achieved this. Certainly, delivering person-centered 
care was the intent of the CPP and inherent in its design, 
but we faced challenges in measuring all aspects of this 
construct and found that qualitative evidence played an 
important role in assessing whether it had been achieved. 
The qualitative findings pointed to a difference between 
patients and researchers/clinicians regarding how care 
should be delivered and what outcomes are most impor-
tant. RCTs typically focus on a limited set of primary 
outcome(s), which is a reductionist approach that can be 
both a pro and a con in relation to patients’ interests (e.g., 
it limits patient burden yet also limits the outcomes eval-
uated). Choosing outcomes that matter most to patients 
may require different approaches to measurement, data 
captured from various sources (e.g., clinical trial data, 
administrative data), and the priority assigned to differ-
ent forms of data. Advancements continue in relation 
to the development and validation of tools to measure 
patient experience and satisfaction with healthcare in 
various settings (e.g., acute care, primary care, specialty 
care). Yet, there are also limits on the extent to which 

quantitative measures can capture all relevant aspects 
of a complex domain such as person-centered care, thus 
the collection of qualitative data to augment quantitative 
findings is likely to remain both realistic and wise.

The pragmatic nature of our trial presented vari-
ous challenges. We intended to mimic the real-world 
in designing the intervention (e.g., few extra efforts to 
recruit/engage patients, implementation in practice set-
tings and by providers similar to usual care, provider 
flexibility to deliver the intervention using professional 
judgment similar to how they would in usual care, adopt-
ing outcomes relevant to patients) [33]. However, prag-
matic trials create a paradoxical situation: delivering an 
intervention outside the research context is more likely 
to provide a truer representation of the results that are 
likely to be seen in real-world practice, yet effects cannot 
be proven without the research [63]. Pragmatic trials by 
design have little control over real-world changes that 
impact the effectiveness of the intervention. For exam-
ple, our trial ran over the 4-year period 2019–2023, and 
during this period significant changes occurred in prac-
tice and healthcare policy that may have reduced the gap 
between the usual care and the intervention, including 
the COVID pandemic (resulting in restricted access to 
care and a shift to virtual care in both groups), increased 
emphasis on integrated care (CPP is an integrated care 
intervention that was more novel at the beginning of the 
trial compared to now) [64], recommendations to con-
sider health equity and incorporate social prescriptions 
into health care plans [65] (CPP holistically integrates 
strategies to address social determinants in patient care 
plans), and increased recognition of the importance of 
addressing multimorbidity (CPP holistically considers 
all chronic conditions not just diabetes) when treating 
chronic illness [66]. Pragmatic trials also introduce the 
dilemma of ensuring that an intervention is delivered 
with fidelity and allowing flexibility, which is not straight-
forward when attempting to describe core components 
and where to allow for flexibility [63]. For example, in our 
trial, group wellness sessions are a core component,our 
protocol clarifies the aim of the sessions, the core content 
to be included in them, and how they can be tailored to 
the interests/needs of the patients in the sessions. How-
ever, we did not envision virtual delivery (necessitated 
during COVID, so we did not originally specify this 
modality in the protocol, and at the time of modification 
there was very limited literature on how to best deliver 
virtual care or evidence of its effectiveness. The emphasis 
in pragmatic trials on outcomes of importance to patients 
creates further challenges, not simply ones related to 
measurement but also adoption of outcomes that may be 
less amenable to change or routinely captured in health 
systems data. This was seen in the results of the 3D trial 
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(the largest trial of optimal multimorbidity management 
as of 2018), where the intervention did not improve qual-
ity of life (considered an important patient outcome). 
This was further confirmed through a meta-analysis that 
pooled eight trials, concluding no statistically significant 
improvement in quality of life [67]. Interestingly, patient 
experience was positive in the 3D trial (as in ours), and 
the authors suggest that multimorbidity interventions 
may improve patients’ perceptions of care quality but 
not the quality of their lives, and that these perceptions 
of care should still rank as important in terms of patient-
centered care and as an aim in the Quintuple Aim model.

We ourselves experienced challenges overcoming con‑
ventional views on the forms of evidence that matter in 
RCTs. Conventional views prioritizing the effectiveness 
results prevailed initially among most members of the 
research team; many saw the quantitative trial results 
as a failure, until we developed and applied the concep-
tual model presented in this paper to look closely at all 
the evidence and attempt to synthesize it. One wonders 
whether we would even be writing this paper if the situ-
ation had been reversed—i.e., the quantitative results 
showed evidence of effect, and the other aims showed 
neutral or negative effects? Perhaps we would have 
glossed over the neutral/negative findings and elected to 
align with conventional norms and promote the prom-
ising results of the effectiveness evaluation? Ultimately, 
researchers are obliged to honor the intent of the chosen 
design. Our study used a pragmatic RCT hybrid type II 
design, which assigned equal weight to the mixed meth-
ods findings and attempted to mimic important contex-
tual conditions encountered in practice. We intentionally 
collected both quantitative and qualitative data; thus, we 
were obliged to ensure that both play an important role 
in the evaluation of the intervention, while acknowledg-
ing the limitations that pertain to each. Importantly, the 
hybrid design offered the opportunity to collect more 
nuanced information that was helpful to guide the adap-
tation/tailoring/focus of future efforts to scale and spread 
the intervention.

Recent literature supports the need for more evolved 
approaches to RCT design. While acknowledging 
many of the challenges we described above in relation 
to hybrid and pragmatic designs, a recent systematic 
review emphasizes a growing interest in these designs 
and the rationale for them. A declining interest in effi-
cacy trials for complex interventions has been linked to 
a lack of fit with the experimental framework, inclusion 
of features that cannot be strictly standardized, and the 
need for more information on implementation and con-
text as often these are a determinant of the results [68]. 
Instead of efficacy trials and individual RCTs, researchers 
are turning to “adaptive” RCTs (e.g., pragmatic designs, 

cluster randomization, process analyses, realist evalua-
tions), with these designs being more than twice as prev-
alent (45% versus 22%) as individual RCTs in a systematic 
review of methods used to evaluate complex interven-
tions [68].

Bypassing efficacy trials is also particularly common 
in studies evaluating community-based interventions 
like the CPP, where the research agenda prioritizes find-
ings from real-world settings to avoid the artificiality of 
experimental conditions with the aim of expediting and 
translation to practice [32]. Developers of the original 
type I/II/III hybrid design typology note that this frame-
work has not kept pace with the intervention develop-
ment and research approaches now used in public health, 
health promotion/prevention, and community-based 
service research. To address this concern, they have iden-
tified a series of questions to provide more concrete guid-
ance to researchers in choosing a hybrid design that best 
addresses the goals of the research and the needs of the 
stakeholders [32]. While this guidance was not available 
when we designed our RCT, we have reflected on these 
questions and feel the type II hybrid design we selected 
was appropriate for the stage of the research on the CPP 
intervention and our knowledge users’ goals.

Next steps in the research program
With the goal of the hybrid type II effectiveness and 
implementation study in mind, stakeholders of the CPP 
encouraged proceeding with the following research and 
implementation agenda:

1)	 Conduct a scalability assessment to consider the evi-
dence from the current trial within the context of our 
prior research, the broader literature for interven-
tions similar to the CPP, and the ever-changing polit-
ical/policy context.

2)	 Continue to build an evidence-base by adopting a 
phased approach that starts with implementing and 
testing the CPP in high-risk subgroups.

3)	 Develop and validate measures that are important 
to patients (patient-reported outcome measures, or 
PROMs).

4)	 Ensure that study durations are sufficient in length 
to enable accurate evaluation of effects and factors 
shaping successful implementation.

5)	 Continue to evolve RCT methods to better adapt to 
the dynamic and complex nature of integrated care.

The overall position of our stakeholders was that the 
CPP could be effective outside of a pandemic context 
and would benefit from additional study to inform the 
tailoring and focusing of the CPP on priority popula-
tions. This viewpoint was driven largely by the mixed 



Page 29 of 32Fisher et al. Trials          (2025) 26:154 	

findings from this research program, the recognition 
of the mixed results seen in the broader literature for 
integrated care interventions for older adult and recent 
changes in healthcare policy and practice that align with 
the CPP (e.g., value based care, integrated care, health 
equity, multimorbidity). Strong evidence of support for the 
CPP also comes from one of the RCT sites, which is cur‑
rently integrating the CPP into their diabetes integrated 
care pathway. Importantly, many of the next steps out-
lined above align with the recommendations in the inte-
grated care literature, including using a phased approach 
to build evidence for the intervention [7], focusing on 
high-risk groups rather than large heterogeneous popula-
tions [8], lengthening study durations [69], and assigning 
a higher priority to patient-oriented outcomes [13, 14].

Conclusions
The next steps in the CPP research program will be to 
explore and respond to the contextual changes using an 
evolved RCT approach that is dynamic, preserves sci-
entific integrity, and respects the goals of effectiveness 
and implementation evaluation. This evolved approach 
recognizes that research practice is far less predictable 
and controlled than textbooks lead us to believe, result-
ing in “wicked problems” that will continue to make 
mixed methods relevant [17, 18, 53]. An adaptive strat-
egy that mixes methods will ensure that results yield cur-
rent, practical, and contextually relevant guidance for 
policy-makers and clinicians, thereby optimizing care 
for older adults with multiple chronic conditions. Guid-
ance on exactly how this mixing should be done is cur-
rently scarce, creating both challenges and opportunities. 
Challenges also remain in linking implementation deter-
minants and outcomes with intervention outcomes. It is 
unclear how to map/relate constructs from implemen-
tation models like CFIR with intervention models like 
Quintuple Aim. Our conceptual model helped to recog-
nize the different forms of evidence and guide us in link-
ing the evidence to key implementation and intervention 
outcomes, but we struggled with developing a more con-
crete understanding of cause-and-effect relationships 
between the two models. Relationships between the two 
models are most likely bi-directional, but more detail is 
needed. There are ongoing efforts in the implementa-
tion science field to better understand these relation-
ships, with the most recent CFIR addendum [36] being 
an important step in clarifying the distinction between 
implementation and intervention/innovation outcomes.
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